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Step potential

Step potential is a shock hazard that occurs when a person is close to or steps
towards an energised contact site. The step potential that passes through the body
is calculated by the difference in voltage of the energised soil between their feet.

FOOT ONE
Placed n 8 KV 2000
! . STEP POTENTIAL

' BAV-0\Y

\ F =2wv

kv
This figure is taken from Electrical System Safety Rules (ESSR)
Figure 1: Step potential (22 kV system)

In Figure 1, the fault current is travelling down a conductor to the ground. This
conductor is energising the surrounding ground, the voltage diminishing in a radial

pattern from the contact site. Standing with one foot in the 8 kV voltage zone and a
@ HsEwz
Virtual Institute
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Touch potential

Touch potential is experienced when contact is made with an energised object. The
touch potential that passes through the body is equal to the difference between the
voltage of the energised object and the voltage of the zone where the feet are
placed, remembering that voltage diminishes in a radial pattern from the contact
site.

TOUCH POTENTIAL
127 kV - 10kV

Fe27vv

(13
This figure is taken from Electrical System Safety Rules (ESSR)
Figure 2: Touch potential (22 kV system)
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Ug Earth potential
Ug Touch voltage
Ug; Touch voltage without potential control
(at the foundation earth electrode)
Ug, Touch voltage with potential control
(foundation and control earth electrode)
Us Step voltage
¢ Earth surface potential
FE Foundation earth electrode
CE Control earth electrode (ring earth electrode)

A
=5
swce earth

—_—
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reference earth
(at a sufficient Y ™
distance)

cable with an insulated metal sheath; both ends
exposed; sheath is connected to earth at the station.
without potential control  with potential control

E Earth electrode Ug Earth potential rise (ERP) A Prospective touch voltage resulting from transferred

§1,52, 53 Potential grading electrodes Uy Prospective step voltage potential in case of single-side cable sheath earthing
(e.g. ring earth electrodes) con-  U,; Prospective touch voltage B Prospective touch voltage resulting from transferred

nected to the earth electrode E o Earth surface potential potential in case of a cable sheath earthed on both sides
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= v () © 35 o
£ TS 42 = v
52 = £ = 5
£ D 3 & 5 i v
s 2 = T 2 0 5
A B C D E
extreme rather
Rare very small | very small moderate
small small
. rather rather
E Unlikely very small <mall <mall moderate
8 ,
] Possible = =L moderate
- small small
| ™
Q. Likely moderate | moderate
Almost certain moderate
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