ATTACHMENT “2”

OTTER CREEK – CONASTONE 230 kV TRANSMISSION LINE REBUILD
ENGINEERING DESCRIPTION
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ATTACHMENT “2”

OTTER CREEK - CONASTONE 230 kV TRANSMISSION LINE REBUILD
ENGINEERING DESCRIPTION

A.
PROPOSED LINE DESIGN

PPL Electric proposes to rebuild 12 miles of the Otter Creek – Conastone 230 kV Transmission Line. This transmission line begins at the Otter Creek Switchyard located in Chanceford Township, York County, crosses East Hopewell and Hopewell Townships, and terminates at the Conastone Substation in Maryland.  This project includes the reconstruction of the transmission line from near the Otter Creek Switchyard to the Pennsylvania – Maryland state line.  The first three spans from the switchyard dead end structure to the three pole angle structure will not be rebuilt as part of this project as this section was previously rebuilt as part of Yorkanna – Otter Creek Project, Docket # A-110500F0325.  A dead end transition structure will be constructed at the demarcation point on the Pennsylvania side of the state border in order to connect the new vertical line arrangement on the Pennsylvania side to the existing horizontal arrangement on the Maryland side.  The remaining portion of the existing transmission line located south of this new dead end structure is Baltimore Gas and Electric Company’s (“BG&E”) responsibility.  

As previously discussed in Attachment “1,” this project is part of PPL Electric’s Vintage Conductor Program that was developed to address aging and deteriorated facilities.  This project involves the removal of the existing transmission line, including the steel lattice towers and conductors, which were built in 1933.  

The existing single-circuit 230 kV transmission line is supported by lattice towers with an average height of approximately 85 feet, and average span of approximately 1,000 feet.  The proposed new transmission line will mostly consist of single-shaft steel poles equipped with upswept steel arms (Figure 1).  Angle structures may consist of single, two- or three-pole structures depending on the severity of the angle (Figure 2).  The proposed rebuilt transmission line will be designed to accommodate a future second 230 kV circuit; however, it will be initially constructed and operated with a single circuit.  Initially, only one to two poles on the multiple pole angle structures will be installed to accommodate single circuit operation.  The additional poles (see Figures 3 and 4) will be installed when a second circuit is added to the line.  

All poles will be installed on concrete foundations.  In addition, some angle structures may be guyed.  This project requires the installation of approximately 60 structures with an average height of 145 feet.  The average span length will be 1,000 feet.  It is PPL Electric’s intention to place the new poles on the centerline and adjacent to the existing lattice towers along the centerline of the right-of-way.  However, to reduce environmental impacts, the location of some poles may be shifted or adjusted.  

The rebuilt transmission line will be designed to meet, and generally exceed, National Electrical Safety Code (“NESC”) minimum standards.  Additional design criteria and safety rules practiced by PPL Electric are included in Attachment 4.  Three power conductors and one optical ground wire (“OPGW”) will initially be installed.  The power conductors will be 1590 kcmil
 45/7 stranding ACSR.
  The OPGW will be 0.752-inch diameter OPGW with 48 single mode fibers.  When a second circuit is installed in the future, there will be three additional conductors and an overhead shield wire which will consist of ½-inch extra high-strength steel.  

The minimum conductor-to-ground clearance will be 32 feet for the rebuilt transmission line.  This minimum clearance occurs at a maximum thermal conductor temperature of 125°C.  Table 1 shows the designed minimum conductor clearances and Table 2 shows the conductor thermal ratings of the proposed transmission line. 

TABLE 1
DESIGN MINIMUM CONDUCTOR CLEARANCES

FOR 1590 KCMIL 45/7 STRAND ACSR1
	Condition
	Single-circuit Design

Clearance-to-Ground

	Normal load, average weather
(16(C ambient temperature)


	40 feet

	Predicted extreme thermal load
(125(C conductor temperature)


	32 feet

	Predicted extreme weather conditions, 0(F (1-inch ice, 4 lbs wind, -18(C)
	38 feet

	
	



 Clearances based on a maximum tension of 16,880 pounds and a ruling span of 1,000 feet. 

TABLE 2

CONDUCTOR THERMAL RATING

1590 KCMIL 45/7 ACSR

125(C MAXIMUM CONDUCTOR TEMPERATURE
	Condition
	Ambient Temperature

((C)
	Wind Speed

(Knots)
	Ampacity

(Amps)

	Summer Normal


	35
	0
	1626

	Winter Normal


	10
	0
	1873

	Summer Emergency


	35
	1.5
	2013

	Winter Emergency


	10
	1.5
	2267


B.
MAGNETIC FIELD MANAGEMENT
PPL Electric’s Magnetic Field Management Program is summarized in Attachment 5 and will be applied to reconstruction and new line projects including the reconstruction of the Otter Creek – Conastone Transmission Line.  In order to reduce magnetic field exposures, the program generally prescribes a line design that provides five feet higher ground clearances than those required under the NESC, 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 and will not interfere with the operation of the line.  

Since the rebuilt Otter Creek – Conastone Transmission Line is being constructed for future double circuit operation, but will initially be operated as a single circuit line, reducing magnetic fields by reverse phasing is not possible at this time.  However, pursuant to PPL Electric’s Magnetic Field Management Program, some reduction in magnetic field levels will be attained through the use of structures that are higher than the existing lattice towers.  PPL Electric will evaluate the use of reverse phasing when a second circuit is added. 

PROPOSED 230 kV SINGLE CIRCUIT 

TANGENT SUSPENSION STRUCTURE

(CURRENT PHASE OF PROJECT)
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POLE STATISTICS

	Average Height – 145 ft
	Vertical Spacing:

	Shield Wire Arm Length – 14.5 ft
	Overhead Shield Wire to Top Phase – 19.5 ft

	Top Phase Arm Length – 12 ft
	Conductor Attachment Spacing – 20 ft

	Middle Phase Arm Length – 17.5 ft
	

	Bottom Phase Arm Length – 12 ft
	


FIGURE 1

PROPOSED 230 kV SINGLE CIRCUIT 

ANGLE TENSION STRUCTURE

(CURRENT PHASE OF PROJECT)
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POLE STATISTICS

	Average Height – 145 ft
	Vertical Spacing:

	Shield Wire Arm Length *– 14.5 to 15.5 ft
	Overhead Shield Wire to Top Phase – 19.5 ft

	Top Phase Arm Length* – 12 to 13 ft
	Conductor Attachment Spacing – 20 ft

	Middle Phase Arm Length* – 17.5 to 18.5 ft
	

	Bottom Phase Arm Length* – 12 to 13 ft
	


*Arm length varies based on severity of horizontal angle

FIGURE 2

PROPOSED 230 kV DOUBLE CIRCUIT 

TANGENT SUSPENSION STRUCTURE

(FUTURE PHASE OF PROJECT)
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POLE STATISTICS

	Average Height – 145 ft
	Vertical Spacing:

	Shield Wire Arm Length – 14.5 ft
	Overhead Shield Wire to Top Phase – 19.5 ft

	Top Phase Arm Length – 12 ft
	Conductor Attachment Spacing – 20 ft

	Middle Phase Arm Length – 17.5 ft
	

	Bottom Phase Arm Length – 12 ft
	


FIGURE 3

PROPOSED 230 kV DOUBLE CIRCUIT

ANGLE TENSION STRUCTURE

(FUTURE PHASE OF PROJECT)
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POLE STATISTICS

	Average Height – 145 ft
	Vertical Spacing:

	Shield Wire Arm Length* – 14.5 to 15.5 ft
	Overhead Shield Wire to Top Phase – 19.5 ft

	Top Phase Arm Length* – 12 to 13 ft
	Conductor Attachment Spacing – 20 ft

	Middle Phase Arm Length *– 17.5 to 18.5 ft
	

	Bottom Phase Arm Length* – 12 to 13 ft
	


*Arm length varies based on severity of horizontal angle

FIGURE 4

� A circular mil is the cross-sectional areas of a wire one mil in diameter, where 1 kcmil = 0.5067 mm².  


� Aluminum conductor steel reinforced. 
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