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Ungrounded Protection  ecess
1 Characteristics ecture 19

e | ow fault currents, some self- extinction
e Poor relay relay response and direction

® n protect based on voltage
f » Zero sequence Qr three phase voltage
» S i ie;ed signal

» Or capacitive currents in cables

S

e Detect first ground fault and alarm, since
second ground fault has big current

Impact of Grounding Fall 2018

U ngh ImpedanCe ECE525
I Ground: Resistive Type

e [ arge resistance connected to neutral

e Common in large generator protection
(sometimes transformer in neutral)

e Size resistance to limit fault current to
25A or less

e Neutral voltage shifts, over voltage relay
connected across resistor

e Poor directional capability

Impact of Grounding Fall 2018
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[/ Issueswith Ungrounded
1

ECE525

Systems Lecture 19

e No intentional ground on neutral/phases
e Ground fault causes neutral shift £ G

Van=Vag A ‘
o va

o — ¢
/\ anz%ng
Ven=Vcg
(3

Vca=Vcg Vab=Vhe

® Need L-L voltage rating on insulation

Impact of Grounding Fall 2018

U
I Ungrounded Systems e

e Parasitic capacitance in all components

e Resonates with line inductance, often
doubles transients over voltage

e Equipment damage may result from

voltage, but not likely from fault currents
unless a second ground fault occurs

Impact of Grounding

Fall 2018

ECE525
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l ) ECE525
I Lecture 19

Summary of the Impacts of
Grounding on System
Protection

Impact of Grounding Fall 2018

U ECE525
I Grounding Lecture 19

e System grounding big impact on ability
to detect ground faults
e Common ground options:
- » Isolated ground (ungrounded)
. » High impedance ground
— » Low impedance ground

% Solid or effective gro@

Impact of Grounding Fall 2018




