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Enhancing electrical safety and reliability of
protection during earth faults

O1 Risk of electrical shock

To meet these requirements, ABB has a wide portfolio of
products offering advanced fault location with unequaled
accuracy for optimal fault management.

Earth-fault protection in power networks

Earth faults are the most common fault types in medium-
voltage distribution networks. To ensure safety for people,
equipment and animals, the power must be disconnected when
an earth fault occurs. The earth-fault protection unit
continuously measures the neutral current of the feeder. When
it detects a fault, the unit trips the circuit breaker, provides
alarms, records fault data, etc, in accordance with the
application and the configured relay functions.

The configured protection functions can be:
- non-directional overcurrent protection

« directional earth-fault protection

- admittance-based protection

- harmonics-based protection

- low and high impedance-based protection

Power distribution systems are
undergoing a major evolution with
distributed generation from
renewables gaining ground as part
of the energy mix. Energy demand
is continually rising and so is the
demand for higher reliability and
availability of energy supply. This
change calls for increasing the level
and degree of automation in
today’s distribution networks.

Multi-frequency adittance-based earth-fault protection

The challenge of traditional protection has been the reliability

of earth-fault protection, especially during intermittent earth

faults in underground cables and transient earth faults,

sometimes with no detection in the faulty feeder or even with

tripping some of the healthy feeders. Multi-frequency

admittance earth-fault protection is:

- equally suitable for overhead line and cable networks

- reliable protection also in compensated and isolated
(unearthed) networks, irrespective of the type of earth fault

- intended for earth faults, including also of intermittent and
transient nature

- combines both reliability and sensitivity in one function

- identical settings can be conveniently used for all feeder
protection relays on outgoing feeders

Touch voltage-based earth-fault current protection

ABB'’s touch voltage-based earth-fault current protection
function IFPTOC has been introduced to solve the challenges
for earth-fault protection and electrical safety due to large-
scale underground cabling. With the method both dependable
and precisely timed protection operation can be ensured in
compliance with the applied legislation during all possible
operating conditions.
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The IFPTOC protection method:

- is the only earth-fault protection method on the market that

operates directly based on prevailing electrical safety

regulations (EN 50522, IEEE 80)

legal requirements

country earth faults

can adapt its operating speed to the magnitude of the
estimated earth fault current, or to the resulting touch
voltage or earth potential rise, thus always complying with

enhances the performance of earth-fault protection both in

terms of personal safety and power supply continuity,
especially in locations where earthing conditions are

challenging

includes all the necessary earth-fault protection functionality,
including reliable protection against intermittent and cross-

Protection function

Feeders

Non-directional, low stage
Non-directional, high stage
Non-directional, instantaneous stage
Directional, low stage

Directional, high stage
Admittance-based
Multifrequency admittance-based
Wattmetric-based
Transient/intermittent-based
Harmonics-based

Touch voltage-based

Residual overvoltage-based
Transformers and machines

High impedance-based restricted
Low impedance-based restricted
Injection method for rotor

Third harmonic-based for stator

REX640 REX615 REF601 SSC600

O2 Earth-fault protection offering

Protection function

Current-based

Neutral earthing principle DEFxPDEF
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Power-based
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*In a compensated network, the operation is based on the resistive part of operating quantity, which is very sensitive to current transformer errors. It is
therefore recommended that a core balance CT is used for measuring the residual current.

e = Applicable, preferred
(e) = Applicable
o = Not applicable

O3 Applicability to different neutral earthing principles
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