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1.0 Introduction

PPL Electric Utilities Corporation (PPL Electric), in order to maintain reliable electric service to
customers, is required to reinforce both the Transmission and Distribution power systems. As
described in Exhibit B, Necessity Statement, an overall reinforcement plan has been developed for
the Sun Valley/Jonas area. Part of this plan, and the subject of this filing, requires building
approximately 5.7 miles of new 138 kV transmission line which will provide service to a new 138-
12 kV substation. Completion of this project will relieve the neighboring Meckesville 69-12 kV

substation and distribution lines from it, which serve the Sun Valley/Jonas area.

The cost to site, design and construct this transmission project is approximately $5,721,000.
Construction of this project is scheduled to begin in October of 2010 to meet an in-service date of
November 2011. A PPL Electric system map showing existing transmission facilities and the
proposed new facilities with a design voltage of 35 kV or greater is included in the Exhibit “B” map
pocket (Figure B-map).

2.0  Proposed Activity

PPL Electric proposes to construct approximately 5.7 miles of new 138 kV transmission line. The
proposed Effort Mountain #1 & #2 138 kV Taps will extend from the existing Siegfried — Jackson
138 kV Line to the site of the new Effort Mountain 138-12 kV Substation. It will be built for
double-circuit 138 kV operation although initially, only one circuit will be installed on 4.6 miles of
the transmission line. The remaining portion of the line, approximately 1.1 miles in length, will be
constructed for double circuit 138 kV operation. One circuit will operate at 138 kV with the second
circuit operating at 12 kV. The 12 kV source will be a second distribution line extending from the
proposed Effort Mountain Substation to supply relief to the existing Meckesville 36-01 12 kV line.
The proposed transmission line will be built in portions of Chestnut Hill Township and Polk
Township, in Monroe County.

Tangent poles, or poles with no line angle, on the proposed Effort Mountain #1 & #2 138 kV taps
will consist of single poles equipped with steel upswept conductor support arms. Angle structures
will be either single steel poles or two-pole steel structures depending on severity of the line angle.

Some tangent poles will be direct embedded depending on span length, with some tangent poles
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requiring concrete foundations. All angle poles will be installed on concrete foundations. Some
angle structures may be guyed. Based on preliminary engineering, approximately 44 poles with an
average height of 100 feet will be needed for the construction of the Effort Mountain #1 & #2 138
KV Taps.

3.0 Design Considerations

The proposed new line construction described above will be designed according to, and will meet,
all National Electric Safety Code standards. Design specifications and safety rules practiced by PPL
Electric are described in Appendix H. Three power conductors and one Overhead Ground Wire
(OHGW) will be installed for approximately 4.6 miles with 6 power conductors being installed for
1.1 miles. The conductors will be 556.5 KCMIL 24/7 standing ACSR, and the ground wire will be
one 3/8 inch high strength steel wire.

Table E-1 shows the design minimum conductor clearances, and Table E-2 lists the conductor
thermal ratings of the proposed line.

TABLE E-1: DESIGN MINIMUM CONDUCTOR CLEARANCES
FOR 556.5 KCMIL 24/7 STRANDING ACSR
EFFORT MOUNTAIN #1 & #2 138 kV TAP

Condition Double-Circuit Design Clearance-to-Ground
Normal load; average weather (16°C ambient 36.0 feet

temperature)

Predicted extreme thermal load (125°C 30.0 feet

conductor temperature)

Predicted NESC Extreme wind load (90 mph, 33.5 feet

16°C)

Predicted extreme weather conditions (linch 39.1 feet

ice, O Ibs. wind, -18°C)

* Clearances based on a maximum tension of 9000 pounds at 1 inch ice, OéF, 4# wind
And aruling span of 700 feet.
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TABLE E-2
CONDUCTOR THERMAL RATING
556.5 KCMIL 24/7 STRANDING ACSR
(257°F) 125°C MAXIMUM CONDUCTOR

Ambient Temperature Wind Speed Ampacity
Condition °C Knots Amps
Summer Normal 35 0 815
Winter Normal 10 0 926
Summer Emergency 35 11/2 1041
Winter Emergency 10 11/2 1163

4.0 Magnetic Field Management Plan

PPL Electric’'s Magnetic Field Management Program, summarized in Appendix 4, is applied to new
and reconstructed transmission line projects. To reduce magnetic field exposures, the program
generally prescribes the use of a line design that provides five feet higher ground clearance and
reverses phasing of new double circuit lines where it is feasible to do so a low or no cost. The
implementation of additional modifications will be considered, provided those modifications can be

made at low or no cos.

The company does not believe that the current scientific evidence demonstrates that magnetic fields
cause any adverse health effects or pose a health or safety danger to the public. Nevertheless, PPL
Electric has determined, as a matter of policy, to design its new and rebuilt transmission lines to
reduce magnetic fields when that can be done at low or no cost and consistent with functional
requirements. PPL Electric’'s Magnetic Field Management Program has been developed to
implement that policy decision. Consistent with the program, PPL Electric will construct for five
feet higher ground clearance for the proposed Effort Mountain #1 & #2 138 kV Taps. Because only

one circuit is being installed for 4.6 miles at this time, reverse phasing can not be achieved on this
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portion of the line. For the 1.1 miles being built for double circuit 138/12 kV, power flow will be in
opposite directions thus causing a reduction of magnetic fields. When the second circuit isinstalled
on the remaining line section, reverse phasing can be accomplished.

5.0 Specific Right of Way Requirements

A. Description of Right of Way Requirements

PPL Electric's standard right of way width for a double circuit 138 kV transmission line is 100 feet.
The right of way is determined by structure type, design tensions, span length and conductor
“blowout” (the distance the wires are moved by a crosswind).

A cross section of the proposed right of way is illustrated in Figure E-5. The aerial map of the
proposed line route (see Exhibit D map pocket) shows the location of the proposed route, identifies
the properties that are traversed by the route, and shows right of way widths. Additionally, a list of
all persons owning property within the proposed right of way is included in Exhibit F.

B. Status of Right of Way Negotiations

PPL Electric has attempted to negotiate new easements with 18 property owners. To date,
agreements have been secured from 15 property owners. PPL Electric will continue to negotiate
with the 3 unsigned property owners. PPL Electric anticipates that some of these negotiations will
be unsuccessful and it will likely request that the Commission grant the authority for the company to
exercise itsright of eminent domain across any unsigned properties.

6.0 Construction Techniques and Execution for Typical Single Pole Transmission Lines for
138 kV Lines

The following is a summary, non-technical explanation of the typical construction activity that is
associated with new transmission line construction for single poles, which are either adirect burial
or with a concrete foundation. Thisis not to be misconstrued as all encompassing and may vary
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with specific site/service conditions at each project. Each of the steps listed below will not
necessarily be in this particular order:

The project manager will review the construction plans with PPL Electric personnel that
would be constructing the line specifically reviewing all permits and conditions that apply
such as erosion and sediment control, wetland encroachments and stormwater management,
as well as any agreements made with specific property owners for work done on their lands.

Professional land surveyors will stake the locations of all polesto be constructed, as well as

the edge of rights of way and locate any wetland or streams previously sited in field work.

All wetlands/waters would have been previously delineated in the field, located by land

surveyors and specifically shown to the construction manager prior to work commencing.

During the installation of the roads, poles, and hanging of the wire, approved “ best
management practices” will be implemented to assure that the soil will be stabilized and not
erode during storm events while under construction. Any temporary wetland encroachments
(usually roads) will be removed according to the permit conditions. Whenever practical PPL
Electric will utilize timber matting in wetland areas to minimize disturbance to the wetland
vegetation and topography.

PPL Electric has a vegetation management manual which provides specific direction for tree
clearing activities. Not all vegetation will be removed. The manual specifiesthat only
vegetation that will hinder the construction of the line or pose a safety or maintenance issue
after the line was constructed be removed. Those trees, shrubs and ground cover located on
construction roads as well as those at the location of the poles and the crane pads necessary
for setting them will be removed. Other selected trees that would interfere with operation of
the line will be cut to their stumps and stacked upon the edge of the right of way for the
landowner. Brush can be chipped and piled on the right of way for use by the landowner, or
spread to alow it to decay while serving as wildlife cover. No trees or chipswill be
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stockpiled in any regulated wetlands and no stumps would be pulled.

Consgtruction roads will be constructed, usually about 14 feet in width, with a stone surface to
support the equipment that will be transporting materials to the pole sites. Those vehicles are
usually cranes, concrete trucks (if foundations are involved), boom trucks, and pickups. The
roads will be built as provided for in the construction drawings as per the erosion and
sediment control plan; the NPDES permit plan, and/or the wetland encroachment permit

plan. The plan may require these roads to be temporary in nature, returning back to
vegetative cover when the work is complete. Landowners may wish to have the roads
remain intact for shared use between PPL Electric for line inspection and maintenance and
property owner use. Much of the routine maintenance to the line, once built, will be by
helicopter or 4 wheel drive pickup truck.

The poles will be installed by the use of auger and then crane. After the hole isdrilled,
usually 4 foot in diameter, the pole is placed directly into the hole and the remaining sections
areinstalled along with any crossarms. A polethat isat an angle in the line, or for another
specialized reason, may be required to have a concrete foundation. These foundations are
seldom more than 11 feet in diameter and down to its necessary depth. Thetop of the
foundation may extend above the ground an average of 1 foot.

Once the poles are in place along the line route, the wires will be installed using bucket
trucksto attach the wires to each pole and equipment and manpower will be used to pull the
wires along from pole to pole.

The project manager will oversee the stabilization of the site including the successful
establishment of vegetation on all previously disturbed areas during construction. The
regulatory agencies will be kept informed of PPL Electric’s progress on the project, and
regular inspections by the regulatory agencies will occur.

Typical examples of the proposed structures are depicted on Figures (photos) E1 through E4 below.
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FIGURE E-1

TYPICAL ANGLE STRUCTURE, SINGLE POLE
DOUBLE CIRCUIT DESIGN, SINGLE CIRCUIT INITIAL
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FIGURE E-2

TYPICAL TANGENT STRUCTURE
DOUBLE CIRCUIT DESIGN, SINGLE CIRCUIT INITIAL

FIGURE E-3

DOUBLE CIRCUIT 138 kV TANGENT STRUCTURE
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FIGURE E-3

DOUBLE CIRCUIT 138 kV TANGENT STRUCTURE
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FIGURE E-4

DOUBLE CIRCUIT 138 kV ANGLE STRUCTURE
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