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POWER ENGINEERS, INC.

303 U.S. ROUTE ONE

@ﬂ POWER FREEPORT, ME 04032 USA

prone 207-869-1200

= Y ENGINEERS Fax 207-869-1299

MEMORANDUM

pate:  March 7, 2014

Andrew S. Degon

Director, Engineering and Construction
Advanced Power

31 Milk Street, Suite 1001

Boston, MA 02109

TO:

c: Steve Walker (POWER-FRE), Jon Ferguson (POWER-FTW)
Tyler Kent (POWER-SYR), DMS SR-06/133424.001.001

rrom:  Andrea Wood

sussect: 140203 Advanced Power — Carroll County Energy 345 kV Preliminary
EMF Study, Rev. B

Dear Mr. Degon,

This memorandum provides the predicted electric and magnetic field (EMF) effects for the
Advanced Power Carroll County Energy proposed 345 kV double circuit transmission line.
In addition, it also provides the predicted EMF effects of the existing AEP Tidd-Canton
Central 345 kV single transmission line for comparison.

POWER’s engineering service for this study was to analyze the electric and magnetic fields
for the proposed structure using a two conductor bundle 954 Rail ACSR conductor and for
the existing structure using a two conductor bundle of 954 Cardinal ACSR conductor. The
field calculations were performed at mid-span with a minimum clearance of 28 feet. The
study was performed using version 3.0 of the Bonneville Power Administration’s Corona
and Field Effects Program.

Proposed 345 kV Double Circuit Line

A study was performed on the proposed conductor to estimate electric and magnetic fields at
one meter above ground level for standard 345 kV single pole double circuit steel tangent
structures with loading of 3,000 amps per phase and an operating voltage of 105% of
nominal (see structure drawing in Appendix A). In order to produce conservative results the
phase configuration of both circuits were assumed to be A phase on the top, B phase in the
middle, C phase on the bottom.

The field results are summarized in Table 1 compared against the maximum permissible
exposure (MPE) limit of IEEE C95.6-2002. Plots of the results throughout the Right-of-
Way can be found in Figure 1 and Figure 2.
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Table 1: Maximum Calculated EMF Levels on the Edge of ROW and within the ROW of the proposed
double circuit line

IEEE MPE Limit for Calculated IEEE MPE Limit for Maximum

Effect: General Public Edge Value General Public Calculated Value
of ROW Edge of ROW within ROW Within ROW
Electric Fields (kV/m) 5.0 kVim 0.158 kV/im 10.0 kV/m 8.8 kVim
Magnetic Fields (mG) 9,040 mG 218.9mG 9,040 mG 586.2 mG
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Figure 1: Electric Field within the ROW (Proposed 345 KV line)
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Figure 2: Magnetic Field within the ROW (Proposed 345 kV line)

Existing AEP 345 kV Single Circuit Line

A comparison study was performed on the existing electric and magnetic fields at one meter
above ground level for the standard 345 kV single pole single circuit steel horizontal
structures with a maximum summer emergency loading of 2,675 amps and an operating
voltage of 105% of nominal (see structure drawing in Appendix B).

The field effects results are summarized in Table 2 compared against the maximum
permissible exposure (MPE) limit of IEEE C95.6-2002. Plots of the results throughout the
Right-of-Way can be found in Figure 3 and Figure 4.

Table 2: Maximum Calculated EMF Levels on the Edge-of-ROW and within the ROW of the existing AEP
single circuit line

IEEE MPE Limit for Calculated Value IEEE MPE Limit Maximum
Effect: General Public Edae of ROW for General Public  Calculated Value
Edge of ROW 9 within ROW Edge of ROW
Electric Fields (kV/m) 5.0 kVIm 2.3kVIm 10.0 kV/m 7.6 kVIm
Magnetic Fields (mG) 9,040 mG 202.4 mG 9,040 mG 670.1 mG
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Figure 3: Electric Field within the ROW (Existing 345 kV line)

MAGNETIC FIELD (mG)

g 8

mG

8 888

W B

> 8

-75 -50 -25 0 25 50 75
Distance From Center Line of ROW (Feet)

Figure 4: Magnetic Field within the ROW (Existing 345 kV line)
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Conclusion

It was found for the two conductor bundle 954 Rail ACSR conductor the predicted electric
and magnetic fields levels are below the IEEE Standard C95.6-2002 maximum permissible
exposure limits for the general public within and at the edge-of-ROW. In addition, the
maximum predicted values are also found to be similar to the existing 345 kV line
conditions. To accomplish the cut-in of the existing line, the existing horizontal
configuration transforms to a vertical configuration at the dead-end cut-in structures. Since,
for the same ampacity and lowest conductor height above ground, a vertical line
configuration along the ROW centerline will have a lower magnetic field when measured at
one meter above ground at the edge of the ROW than a horizontal configuration, it is
reasonable to state that the magnetic field one meter above ground at the edge of the ROW
is lowered as the line transitions from horizontal to vertical than it is within the existing
(current) horizontal spans. The results presented in this memorandum should be re-verified
if the structure geometries, minimum line clearance or loading conditions are modified.

Thank you,

%w,é A _D w/ UEJ'C/C,

.
d
F

< Andrea Wood
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APPENDIX A - STRUCTURE DRAWING PROPOSED DOUBLE
CIRCUIT 345 KV LINE
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APPENDIX B - STRUCTURE DRAWING EXISTING AEP
345 KV SINGLE CIRCUIT LINE
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This foregoing document was electronically filed with the Public Utilities

Commission of Ohio Docketing Information System on

4/17/2014 3:52:31 PM

Case No(s). 14-0591-EL-BLN

Summary: Exhibit (Attachment B) electronically filed by Mr. Michael J. Settineri on behalf of
Carroll County Energy LLC
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