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8“ or  9” spacing with both ends grounded shield loss is
approximately 20% (60 amps on a 300 amp design).
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V sheath = 0.053 X log ((2 X Dm) / Ds) X I cond )

Where:

V sheath = Shield voltage / 1000 ft.

Dm = Geometric mean distance between cables
= L for separated equilateral triangular formation
= Cable OD for triplexed cables

= 1 1/8 X L for right triangular formation

= 1 ¼ X L for flat formation

Ds = Diameter of the cable metallic shield

I cond = Cable phase current



Maximum Allowable Open

Circuited Sheath Voltages 

V O = 25 Volts ( Old Paper & Lead Days )

V O = 50 Volts ( Conservative Today )

V O = 70/80 Volts ( Perception Level )

V O = 125/400 Volts * ( Some Cable Manufacturers Today )

* Requires safety analysis to eliminate bare metal exposure and
properly insulated cables for the link box leads,

Because of through going fault currents.
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Calculation of Induced Shield Currents on Mobile Transformer’s 15 kV Cables

Assumed Current per Phase = 321 Amps. (22 MVA)

V ocs, if bus end ungrounded = 0.5 V / 100 amps / 100 ft. = (.5) X (9.63) X (.75)

= 3.6 volts

Watts loss in conductor = (I)**2 X (R ac cond)

Watts loss reflected in shield = [(I)**2 X (R ac shield)] + [(I)2 X (X mutual) 
X (number of additional phases)]

R ac shield = R cu / ( D X L )

R cu = .004

D = Mean Diameter of Shield = 1.385“

L = Thickness of Shield = .01

R ac shield = .004 / (1.385 X .01)



X mutual  = [(53) X (log 10 ( 2S / D )] X (10)-3

S = Phase Spacing in Inches = 10"

D = Mean Diameter of Shield = 1.385"

X mutual  = [(53) X (log 10 ( {2 X 10} / 1.385 )] X (10)-3

= 53 X 1.16 X 0.001 = 0.06

W shield = [(321 X 321) X .29] + [(321 X 321) X (.06) X (2)]

W shield = 42,247 Watts

Shield = 9 X .020" X .175" = 0.0315 in.**2

I**2 = W / R = 42247 / 10 = 4225

I = SQ RT ( W / R ) = 65.00 Amps



R ac shield = R cu / ( D X L )

R cu = .004

D = Mean Diameter of Shield = 1.385" X 1.5

L = Thickness of Shield = .01

R ac shield = .004 / (1.385 X 1.5 X .01) = 0.19

X mutual  = [(53) X (log 10 ( 2S / D )] X (10)-3

S = Phase Spacing in Inches = 10"

D = Mean Diameter of Shield = 1.385" X 1.5

X mutual  = [(53) X (log 10 ( {2 X 10} / 1.385 X 1.5 )] X (10)-3 = 53 X 0.98 X 0.001
= 0.05



W shield = [(321 X 321) X .19] + [(321 X 321) X (.05) X (2)]

W shield = 29,882 Watts

Shield = 9 X .020" X .175" = 0.0315 in.**2
= 40,100 Circular Mils

R shield = Circular Mils / 4000 = 10 Ohms

I**2 = W / R = 29882 / 10 = 2988

I = SQ RT ( W / R ) =  55 Amps

I shield = I self + (2 X I adjecent) = 65 Amps + 2 X 55 Amps
= 175 Amps on each shield



Comparison ( Amps ):

Rule of Thumb Calculations Delta

Self Inductance 64 65 - 1

Mutual Inductance ( 2X ) 61 55 +  6

Total 186 175 +11
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FRANK’S RULES OF THUMB

1. Shield loss current = 5% of conductor current for triplexed cables.

2. Shield loss current = 20% of conductor current for cables separated by 8” or 9”.

3. Open circuited sheath voltage = 0.5 volt for each 100 amps of conductor current
for each 100 feet of length.

Note:
These rules of thumb are approximations for a high level fly-by 

and not a substitute for running the numbers through IEEE 575 or discussions 
with the cable system suppliers.



Questions?
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