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SUMMARY

This filing is submitted by PPL Electric Utilities Corporation (PPL Electric) pursuant to rhe

Pennsylvania Public Utility Commission' s (PUC) regulations at 52 Pa. Code g g 57 .7 | through

57.77, for PUC approval to reinforce the 69 kV systems in Lackawanna and Wayne Counties.

This Project is one of three separate but related transmission line projects. Each transmission

line project will be the subject of a separate filing.

Studies conducted for PPL Electric's transmission system revealed that an outage of the single

circuit Blooming Grove - West Damascus (BLGR-WDAM) 69 kV line would violate PPL

Electric's "Reliability Principles & Practices" (RP&P) guidelines for load loss allowed due to

a contingency (unplanned outage). Together, these three separate transmission line projects

will replace a "weak link" in the 69 kV transmission system between the Peckville and

Blooming Grove regional substations by replacing small, aging, low capacity #2/0

copperweld copper wire with larger, high capacity 556 kcmilr ACSR2 wire.

Here, PPL Electric seeks PUC approval of the second transmission line project. This Project

involves the construction of two single circuit 230 kV lines each 0.9 miles in length, the

Peckville - Paupack 230 kV Line and the Paupack - Blooming Grove 230 kV Line, to supply

power to the proposed Paupack 230-69 kV Substation.3 The new 230 kV Lines will intersect

the existing Peckville - Blooming Grove 230 kV Transmission Line and continue south to

provide a power source to the newly proposed Paupack 230-69 kV Substation. These new

Lines and Substation are needed to resolve the violation of PPL Electric's RP&P described

above and more fully explained in Attachment 1.

The new regional Paupack 230-69 kV Substation, will be constructed and located between the

Blooming Grove and Peckville Substations, which is central to the load it will serve. The

Paupack 230-69 kV Substation will tie into the Blooming Grove-Honesdale and Blooming

Grove-West Damascus 139169 kV Transmission Lines, will reduce the load on these lines bv

I Wire sizes are expressed in thousands of circular mils (kcmil). A circular mil is the cross-sectional area of a
wire one mil in diameter. where 1 kcmil = 0.5067 mm2.
2 Aluminum conductor steel reinforced.
3 PPL Electric is also submitting aZnningPetition for a finding that will exempt the control equipment building
at the proposed Paupack 230-69 kV Substation from the Paupack Township ZnningOrdinance.



providing a new 230 kV sorlrce, and reduce the length of each 138/69 kV line through re-

sectionalizing. The Paupack 230-69 kV Substation also will provide a backup source to the

Blooming Grove and Peckville Substations using interconnected 69 kV lines.

This Project is located in Paupack Township, Wayne County. The two new single-circuit 230

kV Lines will be constructed entirely within right-of-way previously acquired by PPL Electric

or on PPL Electric fee-owned property. A more detailed description of the existing and

rebuilt lines involved in this Project is provided in Attachment 2.

On April 30,2012, PPL Electric filed aLetter of Notification for the first transmission line

project, at Docket No. 4-2012-2301698, which is currently pending before the PUC. Therein,

PPL Electric seeks PUC approval for the reconstruction of 19.4 miles of the existing single

circuit Peckville - Honesdale 69 kV Line for double circuit 138/69 kV operation. This line

section will be rebuilt within the existing right-of-way as a double circuit 138169 kV line, but

15 out of the 19.4 miles will initially operate as a single circuit 69 kV line. The reconstructed

Peckville - Honesdale 138/69 kV Line is also needed to resolve the violations of PPL

Electric's RP&P guidelines as described herein.

In the filings for the third transmission line project, PPL Electric will seek PUC approval for

the reconstruction of 2.9 miles of the Lakeville 138/69 kV Tap and 4.0 miles of the existing

Blooming Grove - Honesdale 138169 kV Transmission Line. The reconstruction will be

within the existing right-of-way. An additional 0.5 miles of new line will be built within new

right-of-way to connect the Paupack230-69 kV Substation to the existing Lakeville Tap Line.

The total project length is 7.4 miles. These line sections will be reconstructed from single

circuit 138169 kV lines to double circuit 138169 kV lines. These reconstructed line sections

are also needed to resolve the violations of PPL Electric's RP&P guidelines as described

herein.

The Letter of Notification for the first transmission line project was filed first to coordinate

with the construction schedule of the previously approved Susquehanna -Roseland 500 kV

line, a portion of which the Peckville - Honesdale 69 kV Line will parallel. PPL Electric

herein seeks PUC approval of this Project second to coincide with the construction of the

newly proposed Paupack 230-69 kV Substation, and the expected outage of the existing



Peckville - Blooming Grove 230 kV Line due to it's reconstruction for the Susquehanna -
Roseland 500 kV project.

Construction of this Project is scheduled to begin in Spring 2013, to support an in-service date

of November 2014. The estimated cost to site, design and construct the single-circuit

Peckville - Paupack 230 kV Line and the Paupack - Blooming Grove 230 kV Line is

$1,700,000.

This document, which describes the need for the Project and discusses the engineering and

siting analysis for the proposed construction, consists of the following exhibits and

appendices:

Attachment " 1 " -Necessity Statement

Attachment "2" -Engineering Description

Attachment "3" -Environmental Assessment

Attachment"4" - PPL Design Criteria and Safety Practices

Attachment "5o'- Magnetic Field Management at PPL

Attachment"6"- List of Owners of Property within the Right-of-Way

Attachment "7" -List of Involved Govemmental Agencies, Municipalities, and Other Public

Entities
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PPL ELECTRIC UTILITIES CORPORATION
ATTACHMENT 1 _ NECESSITY STATEMENT

INTRODUCTION

PPL Electric Utilities Corporation ("PPL Electric") proposes to reinforce the 69 kV
systems in Lackawanna and Wayne Counties. This Project is one of three separate but

related transmission line projects. Each transmission line project will be the subject of a

separate filing.

PPL Electric conducted transmission system studies that revealed that an outage of the

single circuit Blooming Grove - West Damascus (BLGR-WDAM)I 69 kV Line would
violate PPL Electric's "Reliability Principles & Practices" (RP&P) guidelines for load

intemrption due to a contingency (unplarured outage). The three separate transmission

line projects will replace a "weak link" in the 69 kV transmission system that cunently

exists between the Peckville and Blooming Grove regional substations by replacing

small, aging, low capacity #2/o copperweld-copper (cwc) wire with larger, high
capacity 556 kcmil ACSR wire.

Here PPL Electric seeks PUC approval of the second transmission line project. For this

Project, PPL Electric proposes to build the new Paupack 230 - 69 kV Substation along

SR 3031 in northwestern Paupack Township, Wayne County. The new Substation will
be connected to the existing 230 kV transmission systems by building two new single-

circuit (s/c) 230 kv transmission lines, rhe Peckville - Paupack 230 kv Line and rhe

Paupack - Blooming Grove 230 kV Line. These Lines will provide a230kV source of
power to the new Paupack 230 - 69 kV Substation by connecting the Substation to the

existing Blooming Grove-Peckville 230 kV Transmission Line. The lenglh of each Line
is approximately 0.9 miles. The Lines will be designed to current 230 kV standards and

operated at 230 kV. A more detailed description of the existing and proposed lines

involved in this Project is provided in Attachment2.

PPL Electric will seek PUC approval to connect the new Paupack 230 -69 kV Substation

to the 69 kV system in the filings for the third transmission line project. The paupack

230 - 69 kV Substation will be connected to the existing 69 kV system by construction of

1.0

iated names of facilities appear on
PPL ELECTRIC UTILITIES CORPORATION
PECKVILLE-PAUPACK &PAUPACK_BLOOMING GROVE 230 KV LINESpdil*



PPL ELECTRIC UTILITIES CORPORATION
ATTACHMENT I - NECESSITY STATEMENT

a new 138/69 kV double-circuit (d/c) line that will extend approximately 0.5 miles from

the Substation to the existing Lakeville 138169 kV Tap Line. The existing single circuit

Lakeville 138169 kV Tap Line will be rebuilt for double circuit 138169 kV operation for

approximately 2.9 miles, extending from the Paupack Substation connection point to the

main Lakeville Tap connection point. The existing single circuit Blooming Grove -
Honesdale 138/69 kV Line also will be rebuilt for double circuit 138169 operation for

approximately 4.0 miles, extending from the Lakeville Tap to the Varden Tap. The

reconstruction will be within the existing rights-of-way. These new line sections will be

designed and constructed for future 138 kV double circuit operation, but initially will be

operated at 69 kV until load growth in the area dictates the need to increase the operating

voltage. These line sections will be the subject of the filings for the third transmission

project.

The proposed new regional substation and subsequent line resectionalizing (changing the

normally open point) will reduce the electrical loading on the existing Blooming Grove -
West Damascus and Blooming Grove-Honesdale 138169 kV circuits. Further the

proposed facilities will provide operating flexibility and improved reliability for

customers in Archbald Borough and Jefferson Township in Lackawanna County, and

South Canaan Township, Cheny Ridge Township, Honesdale Borough, Texas Township,

Dybeny Township, and Berlin Township in Wayne County.

This Project is required to prevent the intemrption of load that exceeds PPL Electric's

RP&P guidelines if the Blooming Grove - West Damascus slc L38169 kV Line is

unexpectedly removed from service by a contingency (unplanned outage) near the

Blooming Grove Substation. In addition, this filing and the third related filing for of this

overall project will: (i) reduce the electrical loading on the single-circuit Blooming

Grove - West Damascus 138/69 kV Line below the 60 MW line loading limit to comply

with PPL Electric's RP&P; and (ii) prevent the intemrption of load that exceeds PPL

Electric's RP&P guidelines if the double circuit Blooming Grove - West Damascus and

Blooming Grove- Honesdale 138169 kV Line is unexpectedly removed from service by a

contingency (unplanned outage) near the Blooming Grove Substation.

PPL ELECTRIC UTILITIES CORPORATION
PECKVILLE _ PAUPACK & PAUPACK _ BLOOMING GROVE 230 KV LINES



PPL ELECTRIC UTILITIES CORPORATION
ATTACHMENT 1 -NECESSMY STATEMENT

2.0

The estimated cost to site, design, and construct this Project is approximately $1,7

million. This cost includes the siting, design and construction of the proposed the

Peckville - Paupack 230kV Line and the Paupack - Blooming Grove 230 kV Line. The

required in-service date, defined as the date that the proposed facility must be placed in

service to prevent the above mentioned reliability criteria violations, is November 2014.

In order to meet that in-service date, subject to the PUC's approval, construction is

scheduled to commence in the Spring of 2013.

A PPL Electric system map showing existing transmission facilities with a design voltage

of 35 kV or greater is included in the Attachment "1" map pocket. This filing addresses

only the existing and proposed transmission system in this portion of Wayne and

Lackawanna Counties.

SYSTEM PLANNING PROCESS

System Planning is the process which assures that PPL Electric's non-bulk electric

transmission system can supply electricity to all customer load in a manner that is reliable

and economic. This process assures that PPL Electric's non-bulk electric system (non-

BES) transmission system is planned and constructed so that:

. It can sustain probable contingencies and disturbances with minimal customer

service intemrption;

o It can adequately serve each customer's needs with regard to capacity, voltage

and reliability for all load levels throughout the daily load cycle; and

o It is in conformance with PPL Electric's RP&P.

The reliable and economical operation of PPL Electric's 138169 kV transmission system

requires planning guidelines for system expansion and reinforcement. The principles

upon which these planning guidelines are based recognize that:

o The system expansion should be coordinated to achieve the most economical

PPL ELECTRIC UTILITIES CORPORATION
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PPL ELECTRIC UTILITIES CORPORATION
ATTACHMENT 1 - NECESSITY STATEMENT

balance of construction and operating expenditures;

o It should maintain a proper balance between the degree of risk, amount and

type of load intemrpted, and the cost of providing the needed expansion; and

. System reliability should be maintained to prevent large scale, long term, or

frequent service intemrptions to avoid adverse effects and hazards to the

public.

In accordance with these guidelines and PPL Electric's Reliability Criteria, PPL

Electric's non-BES transmission system is planned so that:

1. Normal operation of the system will not load any electric facility beyond its

normal continuous rating.

2. The loss of any single transmission line, generating unit connected to the non-

BES transmission system, power transformer, substation bus, circuit breaker,

or double-circuit line due to the outage of a single tower or pole, does not

result in any system electric facility being operated beyond its applicable

emergency rating.

3. No customer load should remain intemrpted for routine maintenance of non-

BES transmission facilities.

4. The loss of any single facility should not result in a voltage drop of more than

5Vo onthe 138/69 kV transmission system.

5. Stability of the electric system should be maintained from a permanent three-

phase transmission line fault cleared by normal primary relay action. kl

addition to this, system stability should also be maintained for a permanent

single phase to ground line fault and the failure of the protective devices to

operate properly resulting in a failed circuit breaker.

6. No large-scale, long-term or frequent intemrption may cause excessive load

PPL ELECTRIC I.ITILITIES CORPORATION
PECKVILLE - PAUPACK & PAUPACK _ BLOOMING GROVE 23OKV LINESp



PPL ELECTRIC UTILITIES CORPORATION
ATTACHMENT 1 _ NECESSITY STATEMENT

loss due to their adverse effects on, and hazard to, the public.

7. Excessive load is not intemrpted for the loss of a single-circuit 69 kV line or

double-circuit 69 kV line.

These principles are incorporated in the PPL Electric Utilities Transmission Planning

RP&P document.

The planning process begins with the development of a computer model of the future

system. A specific study year is chosen, and the future system model is developed using

the existing system plus any planned modifications to the transmission system scheduled

to be completed prior to the study year. Load levels used in the system model are based

on the latest forecast prepared annually by PJM and take into consideration the ambient

temperatures and humidity indices.

Once the system model is complete, comprehensive power flow simulations are

performed to determine the ability of the system to comply with the PPL Electric

transmission planning reliability criteria. This is accomplished by simulating an outage

of each non-BES transmission and bulk electric facility. All conditions where the system

is not in conformance with the reliability criteria are identified and system reinforcement

alternatives are added to bring the system into conformance. Also identified are

estimated costs and lead-times to implement the reinforcements under consideration.

Computer simulations of the system with the identified reinforcement altematives are

completed to identify the best overall reinforcement that will meet the needs of the region

in a reliable and economic manner.

3.0 EXISTING SYSTEM

Presently, the only sources of electrical power to the northern Blooming Grove area are

the Blooming Grove-West Damascus 69 kV Line, the Blooming Grove-Honesdale 69 kV

line, and the Peckville-Varden 69 kV Line.

The Blooming Grove-West Damascus 69 kV line, including the length of related taps, is

PPL ELECTRIC UTILITIES CORPORATION
PECKVILLE - PAUPACK & PATIPACK _ BLOOMING GROVE 230 KV LINES
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PPL ELECTRIC UTILITIES CORPORATION
ATTACHMENT I - NECESSITY STATEMENT

38 miles in length and has one nonnally open (sectionalizing) point located at the

Honesdale Substation. This line supplies one-half of the Honesdale Substation load. A

second line, the Blooming Grove-Honesdale 69 kV line, follows an independent route

and supplies the other half of the Honesdale Substation. This configuration results in

increased reliability to the Honesdale and surrounding area. Figure "1" shows the

functional arrangement of the existing transmission facilities in the area.

From the Blooming Grove Substation to the Kimbles 69-12 kV Substation,2 the

Blooming Grove-West Damascus 69 kV circuit is built on double-circuit 69 kV

structures, sharing the line route and those structures with the Blooming Grove-

Honesdale (BLGR-HONE) 69 kV line. The majority of the Blooming Grove-West

Damascus circuit is constructed for future 138 kV operation, but is currently operated at

69 kV. The Blooming Grove-West Damascus 69 kV circuit is a radial circuit (only one

source of electrical power) with only one 69 kV tie line (Peckville-Varden, via the

Blooming Grove-Honesdale / Honesdale Tap 69 kV Line) to provide a back-up source of

power for a double circuit interruption of the Blooming Grove-West Damascus and

Blooming Grove-Honesdale 69 kV lines occurring near the Blooming Grove Substation.

The Peckville-Varden 69 kV line, including the length of related taps, is approximately

24 mlles in length and has one normally open point located at the Varden Tap. Currently,

the Peckville-Varden 69 kV line provides the only altemate source of electric power to

the northern Blooming Grove area in the event of a double circuit intemrption of the

Blooming Grove-West Damascus and Blooming Grove-Honesdale 69 kV lines.

However, the line is a weak electrical tie due to of the small-sized conductor (*f2/0

copperweld copper) and its length.

From the Peckville Substation to the Varden Tap, the Peckville-Varden 69 kV circuit is

built on single-circuit 69 kV structures. The circuit is not constructed for future 138 kV

operation and is currently operated at 69 kV. Most of the Peckville-Varden line dates to

the late 1920's. Other than routine maintenance and a reconductoring of the first 1.7

2 Assumption is that the 2.3 miles of a second 69 kV circuit is added between Wallenpaupack HES and
Kimbles Substation by 2Ol3 under a separate Irtter of Notification.

PPLELECTRIC UTILITIES CORPORATION 6
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PPL ELECTRIC UTILITIES CORPORATION
ATTACHMENT I _NECESSITY STATEMENT

4.0

miles from the Peckville Substation to the Archbald Tap, the line has not been upgraded

since its original installation.

Under abnormal operating conditions, when PPL Electric temporarily closes the normally

open point (re-sectionalize the line) at Varden Tap, the most additional load that the

Peckville-Varden line can supply is the Honesdale 69-12 kV Substation. Otherwise, the

line capacity would be exceeded, and the 69 kV bus voltages would drop below the lower
permissible limit.

DEFINITION OF TIIB PROBLEM

This Project is part of three separate but related transmission line projects that are being

proposed to collectively resolve the single-circuit contingency reliability violations
described below.

Under winter peak conditions, with all generation at Wallenpaupack Hydroelectric

Station out of service, PPL Electric projects that, by 2014, an outage of the

Blooming Grove-West Damascus 69 kV single-circuit line occurring near the

Blooming Grove Substation would result in the intemrption of 73 MW of load.

This intemrption would violate the RP&P guideline for maximum allowable load

loss for a single-circuit line outage, which is 60 MW until manual sectionalizine

can be performed - usually a 2 hour or less duration.

The Blooming Grove-West Damascus 69 kV circuit is a radial line (only one

source of electrical power) with only one 69 kV tie line (Peckville-Varden, via the

Blooming Grove-Honesdale / Honesdale Tap 69 kV line) to provide a back-up

source of power for a double circuit intemrpton of the Blooming Grove-West

Damascus and Blooming Grove Honesdale 69 kV lines between Blooming Grove

Substation and the Wallenpaupack Hydroelectric Station. Transferring load

between Blooming Grove and Peckville regional substations is limited presently

because, as explained above, the Peckville-Varden 69 kV Line is constructed of a
small-sized conductor (#2/0 copperweld copper) and because voltage is inadequate

pjil+'
PPL FI FCTRIC UTILITIES CORPORATTON
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PPL ELECTRIC UTILITIES CORPORATION
ATTACHMENT 1 _ NECESSITY STATEMENT

due to the circuit length.

If there were an outage of the Blooming Grove-West Damascus 69 kV circuit, only

the Honesdale 69-12 kV Substation load could be transferred to the Peckville-

Varden 69 kV Line without exceeding the winter emergency thermal rating of the

conductor or causing low voltage levels at the end of the "re-sectionalized"

Peckville-Varden 69 kV circuit. If the West Damascus 69-12 kV Substation load

were to be transferred, the Peckville-Varden 69 kV Line would be loaded to I06Vo

of its winter emergency thermal rating, and the West Damascus 69 kV bus voltage

would be at the lower limit of acceptable voltage (62 kV).

In addition, the outage of the Blooming Grove-West Damascus 69 kV circuit

would cause the customer load served by the Tennessee Gas distribution substation

(customer-owned), Indian Orchard distribution substation, West Damascus

distribution substation, and Bohemia distribution substation to remain intemrpted

because inadequate voltage would exist if complete load restoration was attempted.

That outage would result in approximately 53 MW (approximately 9500

customers) of load remaining intemrpted for an extended period of time until

repairs could be made. This amount of intemrpted load would violate the RP&P

guideline for maximum allowable load loss for a single-circuit line outage, which

only allows 30 MW or less to be intemrpted until overhead line repairs can be

completed.

In addition, this Project (the second filing) together with the third filing also will resolve

the double-circuit reliabilitv violations described below.

Under winter peak conditions, with all generation at Wallenpaupack out of service,

PPL Electric projects that, by 2OL4, an outage of both the Blooming Grove-West

Damascus and Blooming Grove-Honesdale 69 kV lines, d.e., a double-circuit

outage, occurring near the Blooming Grove Substation would result in the

PPL ELECTRIC I.TTILITIES CORPORATION

pdflla PECKVILLE - PAIJPACK & PAUPACK - BLOoMING GRovE 230 kv LrNEs



PPL ELECTRIC UTILITIES CORPORATION
ATTACHMENT I - NECESSITY STATEMENT

intemrption of 133 MW of load.3 This amount of intemrpted load would violate

the RP&P guideline for maximum allowable load loss for a double-circuit line

outage, which allows only 120 MW or less to be intemrpted for that period of time

until manual sectionalizrng canbe performed - usually a 2 hour or less duration.

In addition, the double circuit outage of both the Blooming Grove-West Damascus

and Blooming Grove-Honesdale single circuit lines would require load served by

at the Tennessee Gas distribution substation (customer-owned), Bohemia

distribution substation, Kimbles distribution substation, and Tafton distribution

Substation to remain out of service in order to ensure voltage remains above

acceptable minimum limits. Said another way, only 65 MW of the total 133 Mw
could be restored with voltage remaining within acceptable levels at the local 69

kV substation buses. As such, approximatety 68 MW would remain intemrpted

for an extended period of time until repairs can be completed. This amount of

intemrpted load violates the RP&P guideline for maximum allowable load loss for

a double-circuit line outage, which only allows up to 45 MW to be intemrpted until

overhead line repairs can be completed. In general, the duration to repair a

damaged overhead transmission line might last for an extended work day or

longer.

Under winter peak conditions, with all generation at Wallenpaupack out of service,

PPL Electric projects that, by 2014, the projected loading on the Blooming Grove-

West Damascus Line will be 72 NNV.4 This loading would violate the Rp&p

guideline, which recommends that loading not exceed 60 IUW so that the load

from an out-of-service line can be transferred to the remaining in-service line and

the in-service line can still operate within its emergency ampacity rating and

maintain acceptable voltage.

'From the Blooming Grove Substation to the Kimbles 69-12kV Substation,3 the Blooming Grove-West
Damascus 69 kV circuit is built on double-circuit 69 kV structures, sharing the line route and those
stuctures with the Blooming Grove-Honesdale (BLGR-HONE) 69 kV line.

a If the generation from the Wallenpaupack Hydroelectric Plant were operation, the
amount of load observed on the Blooming Grove-West Damascus Line would be

PPL ELECTRIC UTILITIES CORPORATION
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PPL ELECTRIC UTILITIES CORPORATION
ATTACHMENT I _ NECESSITY STATEMENT

5.0 PROPOSED SOLUTION

To resolve the reliability issues described above, PPL Electric, with approval from the

PUC, plans to construct three separate but related transmission line projects. Here, PPL

Electric seeks PUC approval of the second transmission line Project. The Project

involves the following:

o Build a new regional 230-69 kV substation, the Paupack 230-69 kV Substation.

The 23O kV yard will initially terminate two 230 kV lines. The Substation will

break the existing Blooming Grove-Peckville 230 kV line (Diagram 3). The 69

kV yard, will be initially constructed to terminate two 69 kV lines. Two 230/69

kV transformers (170 MVA) will be installed off the 230 kV bus.

o Construct two new single circuit (slc) 230 kV lines to supply the new Paupack

230-69 kV regional substation, each 0.9 miles in length, the Peckville- Paupack

230 kV Line and the Paupack - Blooming Grove 230 kV Line. The Lines will

provide a 230 kV power source to the Paupack 230-69 kV Substation and will

extend from the Substation to the existing Blooming Grove-Peckville 230 kV

Line. The Lines will be designed to current 230 kV standards and operated, at230

kV. These Lines are the subject of this Letter of notification before the PUC.

o Install fiber-optic ground wire (OPGW) on the entire length of the new the

Peckville- Paupack 230 kV Line and the Paupack - Blooming Grove 230 kV

Line for protective relay use, SCADA, and voice.

After the three separate transmission projects are complete, a single-circuit outage on the

Blooming Grove - West Damascus 69 kV circuit occurring near the Blooming Grove

Substation would intemrpt no load for an extended period of time after switching is

completed.

Further, after this Project and the third transmission line project are complete, a double-

circuit outage on the Blooming Grove - West Damascus and Blooming Grove-Honesdale

PPL ELECTRIC T.]TILITIES CORPORATION
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PPL ELECTRIC UTILITIES CORPORATION
ATTACHMENT I _ NECESSITY STATEMENT

69 kV d/c circuit, with the intemrption occurring near the Blooming Grove Substation,

would intemrpt no load for an extended period of time after switching is completed.

In addition, the new Paupack 230-69 kV Substation will be located near rhe Lakeville
Tap between the Blooming Grove and Peckville Substations, which is more centrally

located to the load it will serve. The Paupack 230-69 kV Substation will tie into the

Blooming Grove-Honesdale and Blooming Grove-West Damascus 139/69 kV lines, will
reduce the load on these lines by providing a new 230 kV source, and will reduce the

exposure of each line through expected resectionalizing. Portions of the Blooming

Grove-West Damascus and Blooming Grove-Honesdale 69 kV lines will become the new

Paupack-Honesdale #1 and Paupack-Honesdale #2 69 kV lines that will be the subject of
the filings for the third transmission line project.

The Paupack 230-69 kV Substation will provide a backup source to the Blooming Grove

and Peckville Substations using interconnected 69 kV lines. This backup source would
be needed during a single contingency outage of one or more of these lines. The table

below shows the affect of resectionalizng as a result of the new regional substation.

69 kV Transmission
Lines

Network
Configuration

Before ll/2014

Paupack VS
(After lll20l4)

Normal Winter
Loadine (MW)

Normal Winter
Loading (MW)

BLGR-HONE 60 26
BLGR-WDAM 73 58
PECK-VARD 30 30

PAUP-HONE #2 N/A 3l
PAUP-HONE #I N/A 24

After completion of these projects, the loading of the Blooming Grove-West Damascus

will be in compliance with RP&p guidelines.

PPL ELECTRIC UTILITIES CORPORATION
PECKVILLE _ PAUPACK & PAIJPACK _ BLOOMING GROVE 230 KV LINESp
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PPL ELECTRIC UTILITIES CORPORATION
ATTACHMENT I - NECESSMY STATEMENT

Figure 2 shows the functional arangement of the proposed transmission facilities in the

area. The cost to Site, design and constructed the 230 kV transmission lines is expected

to cost $ 1.7 million.

PPLELECTRIC t]TILITIES CORPORATION 12
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FIGURE 1 - ONE LINE DIAGRAM EXISTING TRANSMISSION FACILITIES
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FIGURE 2 _ ONE LINE DIAGRAM PROPOSED TRANSMISSION FACILITIES

t" T\'BLGR-HONE., 
i

'JBLAR.wDAI, Il'_1 . _: t
BLGR.HONE

New Transmission Facility to be built as part of this project (paupack).

Other project that will be filed under a different Letter Of Notification (Paupack-Honesdale #l
& #2 dlc line). Rebuilt portion of the former Blooming Grove-Hones dale 69 kV circuit.

Other project that will be filed under a different Letter Of Notification (Peckville-Varden)
Rebuilt portion of the Peckville-Varden & former Blooming Grove-Honesdale 69 kV circuits.
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Peckville

To Paupack
(Apprx. 0.9 miles each)

Paupack

P a u p ack-B I oomi ng G rove

New Transmission Facility to be built as part of this project (Paupack).

FIGURE 3 _ ONE LINE DIAGRAM PROPOSED 230 KV TRANSMISSION
FACILITIES

New Transmission Lines

Peclsville-Paupack

Break Eisting
\ Blooming Grove-Peckville

230 kV Line

Bloomino
G rove -
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1. WEST WllUl\MSPORT 
2. fAIllREU) 
3. MONTGOMERY 
4. Vl'\ROSt 
S. IiOIIESOAI.E 
6. JERSEY SHORE 
7. LOGANTON 8. _ 

II. RIVER 
10. IlMESTONe 
11 ... 
12. REED 
13. WIUGItr 
14. ST. JOHNS 
15. FREElAND 
11; ... 
17. GllIII"RT 
18. * 
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28 ... 
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41 ... 
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72. KENMAR 
13. GOWEN CITY 
14 • ., 
15. ewar HElGIfTS 
76. ROtIRERSTOWN 
17.MACUNG1f 
7e.. EAST HAZlETON 
79. WAGNERS 
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86 ... 
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88 ... 
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110 ... 
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96 ... 
91 ... 
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100 ... 
101.* 
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104.* 
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106 .... 
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116. RENOVO 
117. WALNUT 
11e.. WATSON 
119. TRl!XLI!RTOWN 
120. LAVINO 
121. SPRING 
122. COLONiAl PARK 
123. WEST lANCASTER 
124. MADiSONVIllE 
125. NEfFSV1t1.E 
126. BEAVERTOWN 
12.7. IIaMONT 
12S. I.AKf HARMONY 
129.GEDRGETOWN 
130. SCOTT 
131. NOIU'H HI\RIUSIlIJllG 
132. MOUNT ROCK 
133. GRI!I:NtANo 
134.LAN!)lSVIt1.E 
135. GReEN PARK 

SUBSTATION LISTING 
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ATTACHMANT'?'
PECIffTLLD - PAT,'PACK 23IT KV LII\IE &

PAT'PACK - BLOOMINC GROVE 23II KV LINM

DT^SCRIPTION OF TIIE PROF(NEI' UI\TE

PPL Electric Utilitics Corporation ("PPL Electric") proposes to construct the new single-

circuit Peclville - Paupack 230 kV Line and single-circuit Paupack - Blooming Grcve

230 kV Line. The proposed Lines will be located in Paupack Tovrnship, Wayne County.

This Project is one of thre scparate but rclated transmission line projects to reinforce the

69 kV systenu in l"ackawanna and Wayne Counties. Each transmission line project will
be the subject of a separate filing.

Here, PPL Electric seeks PUC approval of the second transmission line project. The

proposed single-circuit Peckville - Paupack 230 kV Line and single-circuit Paupack -
Blooming Grove 230 kV Line will supply power to the new Paupack 23O - 69 kV
Substation. The new Lines will extend approrimately 0.9 miles from the existing

Peckville - Blooming Grove 230 kV Transmission Line just north of the proposed

Substation. The Aerial Exhibit at the end of Attachment 2 depicts the location of these

facilities.

This Project requires the installation of approrimately 2O poles. The new Poles will be

self supported, steel monopole structures. The proposed single-shaft steel poles will be

installed on concrete foundations and will be approximately ll0-120 feetin height.

The proposed Lines will be constnrcted for single-circuit 230 kV operation only. Each

Line will utilize three 1,590 kcmil,l 45fi snanding, ACSR2 conductors, and one C.7SZ-

optical ground wire for lightning protection and for comrnunication between circuit
breaken that will remove the line from service when a fault in the line is detected.

l Wirc sizes are expressed ia thousands of circular mils (kcmil). A circular mil is the cross-sectional area of a wire
one mil in diamet€r, urhere I kcmil = 0.5067 mmz.
2 Aluminum conductor steel reinforced.

A.



The proposed line facilities will be designed to meet, and generally exceed, the National

Electricd Safety Code (NESC) minimum standards. Design specifications and safety

rules practiced by PPL Electric are included in Appendix 4. The minimum conductor to

ground clearancc will be 32fwron all new transmission line facilities. Those clearances

occur at a maximum thcnnal conductor temperature of 125 degrees Celsius.

The designed minimum conductor clearances and con&rctor thermal ratings for the line

ars as follow:

TABLE 1

DESIGN MINIMI,'M COI\IDUCTOR CLEARAI\CAS
FOR 1590 KCMIL. 45' STRAI\IDING ACSR*

PECKVILLE. PAT'PACK 2:IO KV LINN

PAT,'PACK. BLOOMING GROVE A3O KV LINE

Single-Circuit Design
Conditioo Clearance-to-Grqnd

Normal load; average weather (16"C 39.1 feet

ambient temperaure)

Predicted ertreme thermal load (125"C 32.0 feet
conductor temperature)

Predicted NESC Extreme wind load (100 44.7 feet
mph, 16oC)

Predicted extreme weather conditions 39.0 feet
(linch ice, 8lbs. wind, -18'C)

*Clearances based on a maximum tension of 20,500 pounds, at I inch ice, 0" F, 8 lb
wind, and a nrling span of 650 feet.



TABLE 2

CONDU TOR THERMAL RATING
rsq, KClIfiL 4517 STRANDING ACSN,

(257"T"} I25OC MAXII}IT'M COI{DUCTOR TENilPERATUNS

Condition

Surnmer Normal

Winter Norrral

SummerEmergency

WinterEmergency

Ambient Temperature
oc

35

10

35.

10

Wind Speed
Knots

0

0

Iu2
Iu2

Ampacity
Amps

rffi
1888

2030

2286

B. [,rAGnmTIq FIELD MANAGEMENT

PPL Electric's Magnetic Field Management Program is summarized in Attachment 5 and

applies to new and reconstructed transmission line projects. In order to lower magnetic

field exposures, the progam generally prescribes the use of a line design that provides

five foot higher ground clearance and reverse phasing of new double circuit lines where it
is feasible to do so at low or no cost. The implementation of additional modifications

will be considered, provided those modifications can be made at low or no cost.

The proposed Peckville - Paupack 230 kV Line and Paupack - Blooming Grove 230 kV
Line will be constnrcted for single-circuit 23O kV operation only, thus reverse phasing

will not be accomplished, although five foot higher ground clearance will be

implemented. However, the flow of electricity to and from the Paupack 23U69 kv
Substation on these nvo single circuit Lines will be in opposite directions. When the flow
of electricity on two nearby circuits is in opposite directions, some reduction in the

magnetic field will occur even without reverse phasing.



RIGIIT.OX"WAY STATUS

Constuction of the new Peckville - Paupack and the Paupack - Blooming Grove 23AbV

Lines will be e,lrtirely within right-of-way previously acquired by PPL Electric or on the

PPL Electric fee-owned property for the Paupack Substation. A list of property ownerg is

presented in Attachment 6.
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ATTACIIMEI\TT'.3''
LACKAWAIYNA. PAI'PACT 23lO KV LII\E &

PAT'PACX- BLfi)MING GROVE 23II KV LINM
ENYINONMET{TAL ASSESSMEI{T

B.

II\TTRODUSNON

PPL Electric ir secking Commission approval to build two single circuit (Vc) 230 kV
transmission lines from the ncw Paupack 230-69 kV Substation to the existing Blooming

Grove- Peckville 230 kV line. The two new lines, the Peckville - Paupack 230 kV and

Paupack - Blooming Grove 230 kV Lines, will each be apprcximately 0.9 miles long and

run north from the new Paupack 8A-69 kV Substation. One Line will be on each side of
Hoadleys Road in Paupack Township, Wape County. This Project is needed to integrate

the new Paupack 230-69 kV Substation into the existing 23O kV transmission system

(F'lgure 1).

LAI\ID USE

Land use information for the Projcct was obtained from review of the Wayre Counry

Agiculnral land UselT-ard Cwer Stub coordinated by the Wayne County Planning

Comnission (WCPC) and examination of the GIS data provide by WCPC (WCPC 2W4
2010). The land use in and arotmd the hoject right-of-way ("ROW') is almost entirely

forested. The only deviation from forested land is the northern end of each of the lines

where they will connect to the existing Blooming Grove - Peckville 23AkV Line. At this

point the lines are within an existing transmission line ROW, which is categorized as

pasture/brush. The construction of the line will involve vegetation removal because the

ROW is entirely new and runs through forest vegetation. This impact will be reduced

significantly by the orientation of the ROW along an existing road. As such, the Project

will not impact any residential, commercial, industrial, recreational, or agricultual land.

Ainlorts

The northern terminus of each the proposed Peckville - Paupack 23O kV and Paupack -
Blooming Grove 23O kV Lines is located approximately 2.4O miles south of the Cherry

Ridge Airport, a public facility equipped for single-engine airplanes. Constnrction of line

I

ATTACHMENT'3'' - EIiIVIRONME!{TAL ASSESSMENT



c.

wilt require notification of the Federal Aviation Administration (FAA) and the

Pennsylvania Departmcnt of Transportation (PennDOT) Bureau of Aviation. FAA

coordination would involve completion of Form 7ffi-l "Notice of Proposed

Constnrction or Alteration" and coordination with PennDOT's Bureau of Aviation would

involve completion of Form AV-57, similarly titled "Notice of Proposed Constnrction or

Alteration." Because of the distance between the proposed lines and the airport and their

orientation roughly parallcl to the airport runway, the proposed construction is not

anticipated to be considered a hazard to flight operations at the Cherry Ridge Airport.

Other Utllldes

Field and desktop reviews, including review of the 24K USGS Topographic maps and

Plaff's POWERmap data was done to identify pipelines and communication towers

within the vicinity of the Project. There were no pipelines identified within the area

surrounding the Project. There was one communication tower identified in the vicinity,

located approximately 2.65 miles south of the southem terminus of the Project, in the

Cove Haven Resort. The project is not anticipated to have any impact on this

communication tower.

CI,'LTTJRAL RESOT,'RCES

A desktop survey of archaeological and historic architectural resources within the Project

area was completed. The survey consisted of accessing the Pennsylvania Historical and

Museum Commission (PHMC) Culttral Resources Geographic Infonnation System

(CRCIS) system to review available information on previously-recorded archaeological

and historic architecnral sites on and near the transmission ROW alignment. Based on

this review, there were no listed or eligible National Register of Historic Places (NRHP)

identified within a 0.5-mile review area around the proposed Peckville - Paupack and

Paupack - Blooming Grove 230 kV Lines ROW. A review of the Project was

coordinated with PHMC, which indicated in an April 9, 2012 response that no further

actions are required from an architecftral resources perspective. A Phase I

archaeological survey may be required, however, pending additional consultation with

PHMC. If PPL Electric becomes awile of any previously unidentified resources that

2

ATTACTTMENT "3'' - ENVIRONMENTAL ASSESSMENT



would be affecad by the constnrction of thc proposed Lines, the PHMC will be contacted

immediately.

Along with the lack of historic properties, there also ar€ no state lands, national parks,

state parks, or local parks within the hoject area. Thus, the proposed constnrction and

activities associated with this hjest are unlikely to have an effect on any cultrnal or

historic resources.

D. NATURAL T'EATURES

The short length of the lines corresponds with a relatively simple natural environment.

The Project is eirtirely within one physiographic section, the Glaciated t ow plateau

Section of the Appalachian Plateau Province. This section is generally defined by
rcmnants of its once glaciated landscape. Glacial erosion and deposition have carved a

topography that consists of valleys, smooth hills and glacial deposits. Beneath the

glacially influenced surficial geology, the bedrock of the Project area is dominated by the

Catskill Fornation, a Devonian Age sedimentary rock deposited when the Catskill Delta

covered much of modern day Pennsylvania The Projwt ROW itself crosses through two
bedrock formations; the long Run and Walcksville Members of the Catskill Formation,

and the Poplar Gap and Packerton Members of the Catskill Formation (trIgure 2). These

members are all Devonian age sandstones with shale aod siltstones present as secondary

rock tlryes (Berg 1980). The Project will not negatively impact any identified unique

geologic areas.

The new transmission line ROWs are almost completely underlain by the Wellsboro soil

map unit, which is identified as a hydric "exremely stony loam" (See hydric soil extent

in Figure 2). T\e presence of hydric soils within ttre ROW will play a role in identifying

tower locations and other engineering measures of the transmission line (USDA 1985).

The Project area does not cross any streams, 100-year floodplains, or National Wetland

Inventory identified wetlands (PADEP zDll, PADEP 1996, & USFIVS ZOll). Further,

identification and delineation of wetlands and watercourses within the ROW will take

place before determining tower locations. By taking these measures, the Project will not

3
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E.

ncgativcly impacr any surfacc watcr features. Thc surface water featureg of the

sunounding arca are displayed on Flgure 2.

Vcgeative cover across the hoject area is a densc mixed hardwood forest. The

dominant hees in this north€rn hardwood forest includc oak (Querczs spp.), maple (Acer

spp.), birch (Eelrla spp.), and hickory (Carya spp.). Scattered pockets of conife,n,

specifically eastern white pine (Pinus strobas\ and eastern hemlock (Tsuga canadensis),

are locatcd throughout thesc forests. This vegetation will be impacted within the ROWs

for both Tap Lines (Fike 1999r. PPL Elecuic will apply its "Specifications for Initial

Clearing and Control of Vegetation On or Adjacent to Electric Line Right-of-Way

Through Use of Hcrbicides, Mechanical and Hand Clearing Techniques" to mitigate any

impacts.

THREATENED ANI' EI\DANGERED SPECIES

Natural Areas Inventorv

The Natrne Conservancy's Wayne County Nataral Areas Inventory identified one site

within the vicinity of the proposed Lines (Flgure 2). The site is identified as the Heron

Rookery Natural Area (SA514) and is located about O.S-miles west of the northern-end of

the ROW in Paupac;k Township. Herons, a particular species, were last observed herc in

1986, but the site remains protected in the event the birds return to the area in the funre

(TNC l99l). The area is approximately 160 acres of wooded land bordered by the

Wangum Crcek to the northwest and an existing transmission ROW to the south. There

are 0.5 miles of densely wooded vegetation as well as a number of high voltage power

lines separating the Project from the Heron Rookery Natural. Thus, the proposed

constnrction is unlikely to negatively impact any identified natural areas.

Pennsvlvania Naturd Diversitv Inventorv Review

A review of the Pennsylvania Natural Diversity Inventory (PNDI) database was

conducted for the Project area through the online PNDI Environmental Review Tool

(PI{DI Search ID: 201rc825312915). A search of the PNDI records under &e

jurisdiction of the Department of Conservation and Natural Resources (DCNR), the

4
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Pennsylvania Fish and Boat Commission (PAFBC), and the Pmnsylvania Gage

Commission (PC}C), U.S. Fish and Wildlife Scn'ice (USFWS) has been completed (plVDI

2011). Thesc agcncies indicate that thcrc are no knovm species of concem within the

study area undcr tbeir jurisdiction. According to this search, thc Project will have no

negative impact on any threarcned or urdangered species.

5
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ATTACIIMEM"4''

PPL DESIGN CTITEruA ANID SAFEIY PRACTICEI

The National Electrical Safety Code (NESC) is a set of rules to safeguard people during the

installation" operatiorl and naintenance of eletric power lines. The NESC contains the basic

prwisions considered necessary for the safety of employees and the public. Although it is not

intended as a design specification, its prcvisiong establislr minimum design requircrnents. ppL

Electric has dcveloped design specifications and safety rules that meet or surpass all provisions

specifiedbythe NESC.

Engineerin&Pe"signr Criteria and Paramet€rs

The NESC includes loading requirements and clearances for the design, construction" and

operation of power lines. The "loads" on conducto'rs and supporting stnrctures are the

mechanical forces that develop from the weight of the conductors, the weight of ice on the

conductors, plus wind pressure on the conductors and supporting structures. Ioading
reEtirements are the loads on the conductors and stuctures that are anticipated assuming certain

ice and wind conditions. Ioading rcquireinents always contain "safefy facton" to allow for
unknown or rmanticipared contingencies. The clearances and loading rcquirements contained in
the NESC were developed to ensure public safety and welfare.

PPL Electric tansmission line design standards meet or surpass the NESC standards. For

example, thc relative order of gfados of constnrction for conductors and supporting stnrctures is

B, C, and N; Grade B being the highesr According to the NESC standards, constnrction

Gmdes B, C, or N may be used for transmission lines (except at crossings of raitroad tracks and

limited access highwaSa where Grade B construction is specified). Howevetr, PPL Eletric
designs all of it$ transmission lines for Grade B constnrction The use of Grade B design and

constnrction specifies srch things as larger-minimun crossann dimensions, larger-minimum

conductor size, and increased safety factors.



Another examplo is tbe dcsign paramcters utili?pd to account for ice and wind loadings on thc

overhead gFound wire (OHGW) and porer corduqors. The NESC stardard ice and wind deign

magnitudes fq the PPL Electric temitory are 0.5 inch thickness of radial ice combincd with

fouroounds p€r squarc foot horircntal wind pressure (equivalent to 4Gmilc pet hour wind

velocity). The condtrctor sags and tensions used in line designs arc the result of various ice and

wind combinationg, dcpcnding on the elevation at the line location and linc design voltage. The

conductor sags and tcnsioru used in the design of all PPL Electric transmission lines are g!

least 0,S-inch ice combined with eight pounds wind pressue (equivalent to 57 miles per hour

wind veloc$. This tnears that PPL Eles'tric lines are designed to operate safely and reliably

during inclement weather even mor€ severt than assumed by the NESC. h addition, PPL

Electric trursmission lines are designed with more clearance to the glound than required by the

NESC. Thc tables below comparc PPL Electric and NESC gromd clearances for lines of

various voltages.

13E kV

Surface Underneath Conductors

Vertical Clearance to Ground
NESC Standard PPL Electric

Desien

30 Ft.

30 Ft.

30 Ft.

35 Ft.

230 kv

Surface Underneath Conductors

Vertical Clearance to Ground
NESC Standard PPL Electric

Design

32Ft.

32Ft.

32Ft.

36Ft.

Roads, str@ts, alleys

Other land raversed by vehicles (such as cultivated

field, forest, etc.)

Spaces accessible to pedestrians only

Railroad tracks

Roads, streets, alleys

Other land traversd by vehicles (sudt as cultivated

field, forest, erc.)

Spaces accessible to pedestrians only

Raihoad tracks

2lFt.

21 Ft.

17 Fr.

3l Ft.

23Ft.

23Ft.
19 Ft.

31 Ft.



500 kv

Surface Undeineath Conductors

Roads, s&eets, alleys

Other land uaversed by vehicles (such as cultivated

field, forcst, erc.)

Spaces accessible to pedestrians only

Raihoad tracks

Vstical Cleannpc o Ground
NESC Standard PPL Electric

Design

53 Ft.

53 Ft.

53 Ft.

53 Ft.

2E Ft.

28 Ft.

24Fr.

38 Fr.

A relay prctection system is used to prrotect the public saf€ty and welfarc, as well as equipment

and the Eansmission system. Relay protection is installed for all transmission lines to
autoruatically de-enngize the line in the unlikely event ttrat the line or supporting stnrcture fails

and the line contacts the ground.

Periodic Mainte,lrance Proeram on All Transmission Lines

To ensure continued public safety and integrity of service, a pedodic maintenance and irupection

program is implemented for every transmission line. The program is administered through the

use of helicopter patrols, with supplemental foot and stnrcture climbing pafiols. A nurnber of
helico'pter patrols are performed on all lines annually. The two-man helicopc crew flies
parallel, to the left, and above the line so that the observer can look for signs of line damage or

deterioration and observe clearances between vegetation and conductors. The obsenrations are

included in a report that is forwarded to the appro'priate de,partnent for corrective action.

Foot and structure climbing patrolprograms for a transmissio,n line begin approximately three to

five years after the line is energized unless a helicopter paftol reports a ned for earlier action.

The frequency offoot patrols varies from once every year to onc€ every several yean depending

on line tlpe and age.



fui assigrcd foot parollcr chccks right-of-way conditions, including acoess roads, bridges, pole

washotrts, tow€r footcrs, vegctation height and clearance to conductors, pole and tower

deterioration and, with the use of binoculan, insulators, and condition of hardware. Identified

problerns ars included in a report that is fonrarded to the appropriate departnelrt for corrective

action.

A se"heduled line outagc is required !o pcrform an overhcad patrol becaus€ of 'hands-on"

inspection of hardwarc. Overhead patrols are conducted on a schedule detennined by line age,

operating record, and observed general condition The necessary repain are also done during the

inspection outage.

Penonnel SafetyRules

The following are a few of the PPL Electric safety rules that demonstate the Company's concem

for employec safety:

o Work procedures have been developed to allow work to be performed on energized facilities

in a safe nxlrurer. Whe,n lines or apparatus are rcmoved ftrom service to be worked o& the

Energy Control Process s)'stem is applied. This system provides that a rcd tag must be

physically placed on the control handle of the de-energized equipmene The red tag may be

removed only after proper authorization to energize the equipment. Various other tags are

used for limited operations and informational puposes. Employees will not apply or

remove a tag or change the status of tagged equipment unless authorized.

r Temporary safety gounds are used on de-energized facilities for errployee safety during

maintenance, constnrction, or reconstruction work Safety ggounds are wires connecting the

de-energized facility to an electrical ground. If the facility strould be energlzed" the safety

grounds will divert the current directly to ground and reduce the likelihood of personal

injury. The conductor size and attachment clamps of temporary safety grounds must be

capable of conducting anticipated fault currents. Rubber gloves, rubber sleeves, and

additional rubber protective equiprnent are used as required when applyng or renooving

temporary safety grounds to or from the lines or apparatus to be grounded. An approved

noncondrctive working stick of sufficient length to allow workers to maintain the following

reryired minimum clearances is used to test that the line has been de-energized and to apply

temporary safety grounds:



Voltaee-kV

138

230

500

Minimum Clearance

3',-7"

5'-3"

ll'-3"

Before applyng grourds, a test is done to confirm that the line is de-energized. The voltage

test device is cheked before and after use to assure reliability. Whe,n Sound pins are used

to establish proper ground points, they are driven to a de,pth of not less than four feet an near

vertical as possible.

o Poles or structures are inspected and examined for structural integnty before climbing. If
there is any reason to believe that a pole is unsafe, it is stabilized before work is
performed. Appropriate safety gear in the form of body belts, safety straps, hard hats,

gloves, etc., is worn by linemen during line work activity.
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INTRODUCTION

/\t PPL Electric Utilities Cotp. (ppl EU), magnetic tield msnagement mesns investigating an6
implementing methods at low or no co$t to reduce magnetic tielels in new or rEbuilt transmission
anel distribution lines. '[hie document explains PPL EU's Magnetic Field Management program,

rvhich is part of PPL EU's larger Electric and Magnetic Fields (EMF) policy.

PPL EU's Vlew

Some people arc worried that electric and magnetic tields are harming their health. Others think
the scientitic research does not show a problem at all, and still others believe there,s just too
much scientific uncertainty to draw any conclusions.

Here's what we do know now. Various panels of scientists that have reviewed the EMF research
generally have drawn two main conclusions. First, the large body of evidence does not
demonstrate that EMF are harmfrrl. Second, additional research is recommended to explore
questions raised in some shrdies.

Given these conclusions, PPL EU is taking a reasoned approach in responding to the EMF issue.
PPL EU's approach to the EMF issue consists of fivc elements:

. Providing EMF information to customers and employees

. Providing magnetic field measurements

' Establishing and implementing a magnetic tield managemeat program to reduce magnetic
fields in new or rebuilt facilities when it can be done at no, or low, cost

r fntegrating EMF in the public involvement process that PPL EU undertakes in the sifing
of transmission lines

. Have supported additional research



UlltF'/tre /\ll r\round Us

lllectric and magnetic tields occur in nature lnd in ull living things. The eurth. tbr instance, has a

rnagnctic lield, which makes the neetlle on a composs point north.

Electric tields and magnetic tields of a tlit'ferent type llso surround every wire that carries

clectricity. [n everyday life, these EMF nrise t'rom several basic sourcesr including power lines,

clectrical appliances, home and building wiring, other utility lines and cables, and currents

tlowing on water pipes. Though they otlen occur together, EMF are made up of nvo separate

components:

Electrlc Fields

Electric tields are produced by the voltage-or electrical pressurmn a wire. The higher the

voltage, the higher the electric tield. As long as a wire is energizeFhas voltage present-an

electric tield is prcsent (see Figure l). In other words, an appliance, or an electric power line,

doesn't actually have to be turned on to creat€ an electric field. It just has to be plugged in.

Electric tields diminish with distance and can be blocked or partially shielded by objects such as

trees and houses.

Magnetic Flelds

Magnetic tields are created by the current or tlow of electricity through a wire. Generally

speaking the higher the current, the higher the magnetic field. Because they only occur when

current is flowing, magnetic fields are present only when the power is hrmed on (see Figure t).

Magnetic frelds also diminish with distance, but-unlike electric fields-are not blocked by

common objects. In recent yeanr, public and scientific interest has turned toward the magnetic

tield component of EMF because of some scientific studies regarding these fields.
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l,'lgure 2

FIGURE 2 ' The magne0c ti€ld mcalutsmont et lhlt dlstence hom thc operating appllanc. coub not be dle[ngubhed hom
beclground meacurgrnenb takon befor€ tio amllancc had been tum€d on.

Mersuring Magnetic Fieldc

Magnetic tields usually are measured in a unit called a milligauss. Magnetic field levels found in

the living areas of homes typically range tiom less than I milligauss to about 4 milligauss

according to the U.S. Environmental Protection Agency. They can be higher in some cases. The

levels next to appliances can exceed 1,000 milligauss (l gauss). Figures 2 and3 show how the

strength of the field falls off as you move away from the source, just as the heat of a campfire

grows wealcer as you walk away from it. For overhead power lines, the strength of the magnetic

fields is dependent upon a number of factors that will be explained later. Those factors produce

a magnetic field that drops offrapidly as you move away from the power line.
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decreose waih distonce
',krrfenc I'qlds orn n eosu,6xJ rn m||liqous3

rrcrr; ! \tF In !4rt pnrl'.yvncn|, . L.l S. ir.aronrfrnl(t
',,l.t.lt(tr A(lrrxjv | ,/92

,\t 6 inches At I foot At 2 feet

Clothes dryer
4l
lol

re
2lo l0 'to3

I fo 200

i

Mlcrowcnre oven l0O to J00 I to.JO

Iooster
r-rf*l'-f?-T

5to20 'lo7

Power drill 100 to 200 20 to 40 Jto6

Con opener 4O to 3OO 3 to 3O

Mlxer 30 to 60O 5 to 100

*to7O

'to l0

Hoir dryer

Color television

I to /00

Doto not
ovoiloble " to2O

rtolo

*to8



Sample Magnetic Field Levefs in Milligauss

Dlstance from thr llnc

224 kV and 500 kV

69 kV and 138 kV

12kV and betow

The maEncllc fleu valuec pro"ld$ ! qt! |aqb r€pt€lcnt s gonoral rangc of vsluc! EElocl.tod udth the typo! ot o/eft€ad powerlinec llst€d and are prwided br iltusttatm. nerr witl oc ctriumctancciin *,ttrrn ur"r 
"ill 

ba megnot|c field levelr alove or belorrth. rangc of valuer provld€d due to varlallonc in such fac-lo]! at heighf of nJ *irer, 
"unent 

froy and so on.



DEVELOPVTENT OF' PPL EU's
MAGNETIC FIELD MANAGEilIENT PROGRAM

One clement of our response to EMF concerns expressed by some of our customerr is ppl EU's

fulagnetic Field Management Program. 'fhe program was initiated in March l99l because

PPL EU believes it makes good sense, rs r matter of policy, to respond to the concerns expressed

by some of our customen and to reduce rnagnetic tields in new and rebuilt lacilities where it can

be done with either no-cost or low-cost design changes.

This document updates the original progmm which has been revised several times since 1991.

These guidelines were developed by PPL EU's EMF Working Croup.

VARIABLES THAT AFFECT MAGNETIC FIELDS

Magnetic tields from transmission and distribution lines are a function of a number of design

variables. The following parameters affect the magnetic field levels produced by hansmission

and distribution lines:

. Current

. Height ofconductors above ground

. Configuration of conductors

. Distance &om thc line

Errncr oF PHAsE Cunnsnr oN MAcNETTc Ftgt os

At power flequencies (i.e., 60 herEl, the magnetic field level is a function of the current or flow
of electricity through a wire. Keeping all other parameters the same, the magnetic field is
proportional to the current. Hence, if the current increases by 25 percenl the resulting magnetic

tield level will increase by 25 percent.

The overall load current on any line varies with the demand for power. It's usually higbest

during daytime hours and lowest at night There also are weekly, monthly, seasonal and yearly

variations.



fhe tlit'ference in the currents between euch phase in a rnultiphase line rlso can atfect rhe

Inagnetic tield. This tlifTerence is called phasc unbalance. For a constant loarl, a statistical

unalysis of this phase unbalance can bc mtde to determinc its etTect on the magnetic tield. Close

to the line, there is very little ct'fect. However, the phase unbalance slows thc rate at which the

Inagnetic tield decreases with distance tlom the line.

Errecr oF CoNDUcToR ConrTcuRATIoN oN MAcNETTc FIELDs

In the transmission and distribution of power, utilities like PPL EU presently use both

threc-phase and single-phase lines. Each phase on a threc-phase power line has either a single

conductor or a bundle of trro or more conductors. [n a three-phase system, the ground-level

magnetic tield is a result of the lields produced by the currents in each of the phases. ptacing the

three phases as close together as possible (compaction) creates somc tield cancellation" and the
ground-level magnetic tield is reduced. Howwer, appropriate phase separation is required for
the reliable opention of the line. In addition, the arrangement of the phases can creare some;

field cancellation and reduction of the ground-level magnetic field.

Errncr oF DlsrAr{cg FRoM THs MAcNETTc FIELD SouRcE

Magnetic tield strength diminishes with the venical and lateral distances trom the magnetic field
source. Increasing the height of the conducton above ground is useful for magnetic field
reduction at ground level, but may result in increased stnrcture costs and increased aesthetic

impact of tho structures. Another possiblc method of increasing the distance to the magnetic

field source is to increase the rigbt-of-way requirements. By keeping buildings offincreased
rights of way, thereby requiring the public to live and work furtheraway from lines, exposure ro

magnetic fields produced by the lines can be reduced. Increases in right of way are not always
practical and may increase costs significantly, however.



SUMMI\RY OF PPL EU's
MACNETIC FIELD MANAGEMENT PROGR/TM

Under its Magnetic Field Management Program, PPL EU has changed the way it builds and
rcbuilds some of its transmission and clistribution lines. These tlesign changes reduce magnetic
lield levels (assuming balanced circuit toadings and phase currents) by up to 69 percent in most
of the company's new transmission lines. Thess guidcliner now lre being applied to new and
reconstructed transmission tbcilities, bssed on this program.

The distribution component of the program tbcuses on 12 kv lines, the company,s standard
distribution voltage. It concentrates on the threc-phase, primary 12 kV lines, since these are the
most heavily loaded tbcilities and often are located in densely populated ar€as. Thc guidelines in
this program are being applied to thesc three-phase, primary 12 kv lines.

A maximum 3-5 percent change in estimated cost wos used as the limit tbr the guidelines since
this value is consistent with low cost, is within estimating accuracy and is likely to have little
impact on overall line costs.

The magnetic tield calculations used in this document for thc clesign of ppL EU,s overall
magnetic field management plan assume balanced load conditions among the phases and a fixed
level of current, not necessarily representative of specific transmission or distribution lines.
These levels were calculated using the Etectric Power Research Institute's Ey14RO computer
program. Under actual operating conditions, the magnetic field levels that result may varydue to
such things as actual load per cirsuit, overall current on eacb phase conductor and the electrical
contiguration and operation of each line.



}T""\GN ETIC FI E LD MANAGEMENT
PROGTTAM GUIDELINES

fhe guidelines tbr magnetic tield manrgement are noted betow, with tliscussion points tbr each.

OVnRHS/ID LTNEs

NEW OR REBUILT TRANSMTSSION TINES

l. Bllance transmission circult loadr and phase currents ac much ac possiblc

. PPL EU should continue to make every et'fort to balance loadings between the

two circuits of a double circuit lino when planning n€w or rebuilt facilities to

rnaximize the etTects of reversc phasing.

. PPL EU should continue the practice of balancing single-phase loads across the

three phases of thc distribution system. (Unbalanced phase ctsrents on the

tlistribution system are retlected through to the fansmission system.)

unbalanced phase currents result in higher magnetic fields that do not

tlrop otf as quickly with distance as do the fields resulting from balanced

phase currents.

For a 5 percent phase current unbalance, the magnetic field 50 feet from

the centerline of a single circuit 138 kV line could be more than twice the

value than if the same line had balanced phase cirsuits.

. Balanced phase currents on each three-phase distribution circuit also reduce

magnetic fields from the distribution circuig themselves. In addition, they reduce

magnetic fields on the tansmission system from which the distribution system

circuits are supplied and connected through zubstations.

. Apart from magnetic field considerations, balanced phase cgrren13 on each

three-phase distribution circuit also reduce line losses and improve the system

voltage.



2. Continuc with ths prcsent prrctlcc of using long-spun constructlon 1r the pp1, EU

IJE/69 kV standard

. Structure designs tbr short-span antl long-spon construction ue illustrated on Charts I

irnd ll. rcspectively.

. Short-span design does not signiticantly reduce magnetic tields when comparetl to

long-span design even though it is more compact than long-span clesign.

Comparison of the magnetic freld values trom Chart III indicates essentially the

sume values. 'fheretbre, short-span design should not be used solely to reduce

rnagnetic fields.

. PPL EU will continue to use long-span construction for 138/69 kV double-circuit

I i nes and for si n gle-c ircui t/fu ture-double-circuit I ines.

. For single-circuit/future-double-circuit lines, PPL EU will continue to install two

conductors on the top positions and one in the middle position as shown in

Chart lV.

This arrangement minimizes magnetic tields as shown in chart V by
placing the three initial conductors higher on the struchre, which

increases the ground clearances, and by placing the conductors in a

triangular conti guration.

3. Compact design structurel are not a low-cost alternative and should be used for
magnetic lleld reduction only in special appllcatlons.

Chart VI illustrates the cornpact design structure.

. The compact design increases the initial installation costs by 79 percent when

compared to the long-span design but reduces the magnetic field from 9 mG to

I mG (about 67 percent) at the edge of the l00-foot-wide right of way as shorryn

on Chart III.

{. Reverse phase new or rebuilt double-clrcuit transmirsion liner for all voltage levels.

. Reverse phasing was adopted by PPL EU in March l99l for double-circuit

138169 kV transmission lines and in Apnl 1992 for all other double circuit

transmission lines. Reverse phasing is shown in Chart VII. Reverse phasing will
reduce the magnetic fields when the crurent tlow on both circuits is in the same

l0



rlirection. Culculated values contained here are bused on balcnced tntl equul

phuse curents on both circuits.

Reverse phming reduces the magnetic tield of a double circuit llg kv
single polc transmission line ltom 29 mc to 9 mG (about 69 percent) at

the edge of the [00-foot-wide right of way as shown on chart III.

Reverse phasing reduces the magnetic tield of a double circuit 230 kV
single pole transmission line t'rom 49 mG to l6 mG (about 67 percent) at

the edge of the l50-tbot-wide right of way as shown on chart vnl.
- Reverse phasing reduces the magnetic tield of a double-circuit 500 kV

singlc pole transmission line from 37 mc to 2l mG (about 43 percent) at

the edge of the 2O0-foot-wide rigbt of way as shown on Chart IX.
When new or rebuilt double-circuit lines require tapping existing double-circuit

lines, PPL EU will rsview the existing lurcs to determine if reverse phasing can be

provided at low cost

computer modeling is required to develop the optimum phasing and overall

conductor anangements tbr lines added to, or rebuilt in, multiple-line corridors.

Merely adding a reverse-phase double-circuit line to an existing

transmission line corridor or reverse phasing a rebuilt rine in the

multiple-line corridor will not necessarily produce lower magnetic field

levels at the edge of the corridor right of way.

- The corridor must be computer modeled with all the lines, existing phase

conductor locations and currents. Then, magnetic tield calculations must

be made varying the phase alrangements of the new or reconsfiircted line

to determine the appropriate phasing arrangement

' current flow direction on a line also must be considered For examplg a

reverse-phased line should have the current flowing in the same direction

on both circuits. If the current flow is in thc opposite direction for one

circuit, rsve$e phasing will not produce the lowest magnetic field and

another phase arrargement that produces lower fields may need to be

utilized.

il



t. lncreme the minimum ground clearance fbr lll new transmission lincr.

lJ8/69 kV Trrnsmirsion Llncc

. lncreasing the minimum line design ground clearance t'rom 25 tbet to 30 t'eet may

rtdd up to about 5 percent to the installed cost of a new double-circuit single pole

l18169 kV line. For n given project, such cost may be substantially less, however.

In f'act, PPL EU trequently uses higher-than-minimum ground clearances clue to

such t'eatures as road crossings, line crossings and site-specific terrain. With

long-span reverse-phase design, the, magnetic tield is reduced fi'om 9 mG to 7

rnG (about 22 percent) at the edgc of a 1O0-foot-wide right of way as shown in

Chart X.

ln the actual design of hansmission lines to include higher minimum

ground clearances, there may be limited segments (such as highway

crossings, severe slopes and transmission line crossing locations) where

National Electrical Safety Code (NESC) minimum ground clearances may

need to be used. The NESC minimum ground clearances are less than the

increased ground clearance discussed previously.

230 kV Transmisslon Lines

o lncreasing the minimum line design ground clearances from27 feet to 32 feet

may add up to about 5 percent to the cost of a single-circuit single-pole line

(current standard). For a given projecq such cost may be substantially less,

however. In fact, PPL EU frequently uses higher-than-minimum ground

clearances due to such features as road crossings, linc crossings and site-specific

terrain. By increasing the clearances, the magnetic field is reduced from 30 mG

to 28 mG (about 7 percent) ailhe edge of a 1S0-foot-wide rigbt of way.

. Increasing clearances from 27 feetto 32 feet could theoretically add up to about

2.8 percent to the cost of a double-circuit single-pote line (current standard) and

reduce the magnetic tield of a reverse-phase line from 16 mG to 15 mG (about 6

percent) at the edge of a 1S0-foot-wide rigbt of way. Chart XI is a summary of
this data.

. Studies are required for each new 230 kV line to detemrine optimum stnrcture

types, ground clearances, configurations and designs to reduce field levels. Such

t2



\tudies could include analysis of rcduction measures such as arlditionnl minimum

ground clearances, increusing conductor tensions, using reducetl phase spocing (a

"Delta" contiguration on a single-circuit line), installing the secon6 circuit
initially, antUor adding a second set of conductors rhat are reverse phased and

operated in parallel with the tirst set (bundlerVsplit phase).

500 kV Transmission Liner

' lncreasing ground clearances t'rom 33 feet to 53 feet may arJd up to about 4.5

percent tc the cost of a single-circuit "H-frame" line (current standard). For a 
-given projecq such cost may be substantially less, however. In fac[ ppl. EU

Itequently uses higber-than-minimum ground clearances clue to such features as

road crossings, linc crossings and site-specitic terrain By increasing thc
clearances, the magnetic tield is reduced from42 mG to 35 mG (about l7
percent) at the edge of a 20O-foot-wide rigbt of way.

' lncreasing ground clearances tiom 33 feet to 53 feet could theoreticajly add up to
2-8 percent to the cost of a double-circuit "H-frame" lino (current standard) and

reduces the magnetic field of a reverse-phase line from 2l mG to 16 mG (about

24 percent) at the edge of a 2&)-foot-wide right of way. Chart XII is a sunmary
of this data.

' Studies are required for each new 500 kV tine to determine optimum stnrcture

typ€s' ground clearancesn contigurations and designs to reduce field levels. Such
studies could include analysis of reduction measures such as additional minimum
ground clearances, increasing conductor tensions, using reduced-phase spacing (a
nDelta" conliguration on a single circuit line), installing the second circuit
initially, and/or a$ding a second set of conductors that are r€vene phased and
operated in parallel with the tirst set (bundled/split phase).

t3



RECONDUCTORINC OR,\DDING,\DDITION,\L CIRCUITS'fO
EXISTINC TRANSilTISSION LIN ES

When reconductoring or uldlng lddltlonal circuitr to eristlng transmission llnelr PPL EU

rvill evllulte low-cort or no-cost optlons for mrgnetic lield mansgement on n case-by-cacc

bngis

When reconductoring c.risting transmission lines or adding additional circuits, low-cost

illternatives may not existi however. the tbllowing steps will bc taken:

. For a single-circuit line, the use of a Delta arangement or other moditicatiom on the

cxisting structure, with reduced-phase spacing, will be evaluated.

. For double-circuit lines, application of reverse phasing may reduce the magnetic tield

under the linc and within the right of way and will be evaluatcd.

. For single- and double-circu.t lines, evaluate using higber conductor tensions that can --
increase ths minimum line design ground clearance.

DTSTRIBUTION LTNES

At the 12 kV dlstributlon level, new msin threephase lines will contlnue to be constructed

with llve fect of additlonal ground cletrance.

. Main lines are the most heavily loaded sections of a distribution line and therefore have

the highest magnetic fields associated with them.

. lnsreasing the ground clearance by five feet reduces the magnetic field under the line

tlom 14 mG to I I mG using thc standard eight-foot crossarm design. Thesc values are

based on increasing pole heights from 45 feet to 50 feet and a gryical operating current of

300 amps per phase.

. Chart XIII is a summary of this data. lncreasing ground clearance by five feet could

theoretically add about 5 percent to thc cost of a typical distribution line.

t4



UxusncRouND'f R \r\sMtsstoN Lnvns

Unrlerground trlnsmission liner lre required due to environmental or land use factorr or
rcstrictlonr on avlilable cle:rrlnces, PPL EU will evaluate optlons for mngnetic lleld man-
rgement techniquer on a casc-hy-cosc basig.

' fhe phase anangement that produces the lowest tield will be tleterminetl.

' 
.fhe 

depth of burial of the line will be determined considering the cost of excavation and

the location of other buried utilities in the area.

' The use of steel pipe tbnomagnetic shielding that reduces magnetic tields will be

evaluated.

l5



S hort-Span Construction

More compact design

Should not be used solely to
reduce magnetlc flelds

Typical conductor data:
1 3t8'HS rtecl overhead ground wlrc.

7.3 feet sag
6-556.5 KCilIL 2dl7 ACSR powot

conductonr - (PARAKEET) 10.0 feet sag
Average span - 400 fsst

t6



CHART II

Long-Span Construction Remains
PPL EU 138 kV $tandard

a

a

Lower cost alternafive

Reduces magnetic flelds due to
higher structures

Typlcal conductor data:
1 3/E HS steol ovedreed ground wlre .

17.3 fect sag
6.550.5 KCilIL 2fr7 ACSR powot

^ conducton . (PAMKEETI 23.0 feet sag
Average spen .600 fcet

t7



CHART III

138'69 KV REVERSE.PHASE TRANSM|sSrcil LINES
CALCULATED MAGNETIC FIELDS AT 4OO AMPERES

TYPE
CONSTRUCTION

MAGNETIC FIELD IN
MILLLIGAUSS AT THE

EDGE OF THE
RIGHT OF WAY

SHORT SPAN
(CHART r)

30

SHORT SPAN
(REVERSE PHASE)

8

LONG SPAN
(CHART il)

29

LONG SPAN
(REVERSE PHASE)

I

COMPACT
{CHART Vr)

14

COMPACT
(REVFRSE PHASE)

3

The edge of right of way is 5O feet from the line centerline.
The 400 ampero phase current is balanced between phases.
Calculatong are baeed on a minimum ground clearance of 25 feet.
LONG SPAN, SHORT SPAN and COMPACT are double-circuit tines.

l8



Typical Single-Circu it
Structure Designs

!t

CHART IV

- 

initialsinglecircuit
- r r - r futuresecondcircuit

aa"tl

Iop/Mlddfe Vertfcal

at
I

Toptflddle/Bo$om

l9



CHART V

138/69 kV STNGLE CIRCU|T TRANStTfllXtfON LTNES
CALCULATED MACNETIC FIELDS AT 4OO AMPERES

WPE
CONSTRUCTION

MAGNETIC FIELD IN
MILTIGAUSS AT THE

EDGE OF THE
RIGHT OF WAY

TOP/MIDDLSBOTTOM 20

VERTICAL 17

TOP/MIDDLE 12

The edge of right of way is 50 feet from the line centerline.
The 400 ampere phase cunent is balanced between phases.
Calculations are based on a minimum ground clearance of 25 feet.

l0



CHART VI

Gompact Design Structure

a

a

Mlnimize magnetlc fields
due to compact design

Not a low-cost altemative

Typical conductor data:
I 3rt'HS steel overhead ground wlre.

9.0 lbct sag
6-556.5 KCUIL 24fr7 ACSR pow.?

conducton. (PARAKEET,9.0 feet sag
Avsrage spen.300 ted

2l



---=- t
Reverse Phasing of Double-
Gircuit Transmission Lines

FfOm: ----> ----> ----> 
-> 

TO:

Reverse phasing also can be one of the followlng phase arangsments:

CB
orAA

BC

ABBABCCA
CCorCCorAAorBB
BAABCBAC

22



The edge of right of way ie 75 feet fiom the line centerllne.
The 800 ampare phase cunent is balanced between phasas.
cafculations are based on a minimum ground clearance of 2l t&t.

230 kV REVE RSE-pltASE TRAt'tgtUt$gtOit Lttrt E s
CALCUIATED iiAGNETIC FIEtDS AT 8OO AITIPERES

5OO KV REVERSE.PHASE TRANSMISSION LINES
CALCULATED MAGNETIC FIELDTI AT 11OO AMPERE9

CHARTVIII

CHART IX

The edge of right otway is 100 feet from the line centertine.
The 1,100 ampere phase current is balanced between phases.
calculations are based on a minimum ground clearance of 33 feet

TYPE
CONSTRUCTION

MAGNETIC FIELD IN
MILLIGAUSS AT THE

EDGE OF THE
RIGHT OF WAY

DOUBLE CIRCUIT
POLE

49

DOUBLE CIRCUIT
POLE

(REVERSE-PHASE)

16

ryPE
CONSTRUCTION

MAGNETIC FIELD IN
MILLIGAUSS AT THE

EDGE OF THE
RIGHT OF WAY

DOUBLE CIRCUIT
POLE

37

DOUBLE CIRCUIT
POLE

(REVERSE PHASE)

21

23



cHARrx t
INCREASED {3U69 KV MINIMUM GROUND CLEARANCE

CALCUI-ATED MAGNETIC FIELDS AT 4OO AMPERES

The edge of rlght of way iE 50 feet from the line centerline.
The 400 amporo phase cunent is balanced between phases.

TYPE
CONSTRUCTION

MINIMUM
GROUND

CLEARANCE
FEET

MAGNETIC FIELD IN
MILLIGAUSS AT THE

EDGE OF THE
RIGHT OF WAY

SINGLE CIRCUIT
TOPIMIDDLE

25 12

SINGLE CIRCUIT
TOP/MIDDLE

30 10

LONG SPAN 25 29

LONG SPAN 30 26

LONG SPAN
(REVERSE PHASE)

25 9

LONG SPAN
(REVERSE PHASE)

30 7

24



CHART XI

INCREASED 230 KV MINIilUiI GROUND CLEARANCE
CALCUIATED MAGNETIC FIELO{T AT 8OO AMPERES

The edge of right of way ls 75 feet from the line centerllne.
The 800 ampeno phase cunent is bafanced betweon phases.

WPE
CONSTRUCTION

MINIMUM
GROUND

CLEARANCE
FEET

MAGNETIC FIELD IN
MILLIGAUSS AT THE

EDGE OF THE
RIGHT OF WAY

DOUBLE CIRCUIT
POLE

(REVERSE PHASE)

DOUBLE CIRCUIT
POLE

(REVERSE PHASE)

rs



CHART XII

INCREASED 5OO KV MINIIT,|UM GROUND CLEARANCE
CALCUI.ATED MAGNETIC FIELDS AT I,1OO AMPERES

The edge of right of way is 100 feet from the line centerfine.
The 1,100 empero phase current is balanced betwe€n phases.

TYPE
CONSTRUCTION

MINIMUM
GROUND

CLEARANCE
FEET

MAGNETIC FIELD IN
MILLIGAUSS AT THE

EDGE OF THE
RIGHT OF WAY

SINGLE CIRCUIT
"H'STRUCTURE

33 42

SINGLE CIRCUIT
"H" STRUCTURE

53 35

DOUBLE CIRCUIT
POLE

33 37

DOUBLE CIRCUIT
POLE

53 31

DOUBLE CIRCUIT
POLE

(REVERSE PHASE)

33 21

DOUBLE CIRCUIT
POLE

(REVERSE PHASE)

53 16

26



CHART XIII

12 KV DISTRIBUTION LINES
CALCUI-ATED TTIAGNETIC FIELDS AT 3OO AMPERES

'Field level under the line at mid-span based on 300 amps, balanced
loading, one meter abovE ground level.

Sillng/ila$eth Fletd Managernent.doc/mlt

TYPE
CONSTRUCTION

MAGNETIC FIELD IN MILLIGAUSST

AT 30 FEET FROM
CENTERLTNE

27
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ATTACHMENT "6''

LIST OF PROPERTY OWNERS WITHIN TIIE ATTECTED RIGHT.OF.WAY

Lakeview Hunting Club
c\o Brian Chapman
PO Box 48
Hamlin, PA18427-0048

PPL Electric Utilities
2 N 9th Street
Allentown, Pa 18101
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PPL ELECTRIC UTILITIES CORPORATION
ATTACHMENT 7. LIST OF GOYERNMENT AGENCIES

ATTACHMENT ('7"

LIST OF INVOLVED GOVERNMENTAL AGENCIES, MUNICIPALITIES
AI\D OTIIER PUBLIC ENTITIES

Pennsylvania Historical and Museum Commission
Bureau for Historic Preservation
Commonwealth Keystone Building, Second Floor
400 North Street
Harrisburg, Pennsylvania 17 120-OO53
Attn: Mr. Douglas C. Mclearen, Chief

Honorable Barry Schoch, P.E., Secretary
Pennsylvania Department of Transportation
C/O Office of Chief Counsel
Commonwealth Keystone Building
400 North Street, 9th Floor
Harrisburg, PA l7I2O
Attn: Andrew Gordon

Department of Environmental Protection
P.O. Box 2063
Market Street State Office Building
Harrisburg, Pennsylvania 17 lO5-2063
Attn: Office of Field Operations

Wayne County Planning Commission
Mr. Edward J. Coar - Director
925 Court Street
Honesdale, PA 18431

Wayne County Board of Commissioners
Mr. Brian W. Smith - Chairperson
925 Covrt Street
Honesdale, PA 18431

Paupack Township Board of Supervisors
Mr. Bruce Chandler- Chairman
25 Daniels Road
Lakeville, PA 18438

Paupack Township Planning Commission
Mr. WilliamLgoe
25 Daniels Road
Lakeville. Pa 18438
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