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When the amount of 3rd harmonic normally on the
neutral bus is less than 1/2 7, the needed setting

Fig. 9. 100 7 generator ground protection relay type RAGEA.
1 Test switch
2 60 Hz relay with 180 Hz rejection filter

(Device No. 59N1)

3 180 Hz relay with 60 Hz rejection filter
(Device No. 27N3)

4 Supervising relay to block false alarms from
27N3 when machine is deenergized (Device
No. 59 or 50)

5 Time delay relays and targets

The functioning of the relay is illustrated by the
block diagram of Figure 10. The 59N1 relay with its
associated 180 Hz rejection filter is set to operate
at 5 7 or more of the L-N voltage. A more sensitive
setting is generally not necessary because of the
protection provided by the 27N3. The 27N3 with its
fundamental frequency rejection filter responds to a
lack of 3rd harmonic on the neutral bus, as occurs
during a fault at this end of the machine winding.
For a typical machine, producing 3 7 3rd harmonic
voltage, the relay will respond to winding faults
within about 12 7 of the neutral end when set at
one-half of the normal 3rd harmonic neutral voltage.
This provides adequate margins for setting the relay
for variations in the generated 3rd harmonic as
mentioned in connection with Figure 2.
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Fig. 10. Functional block diagram of 100 % gene-

rator ground relay type RAGEA.

of 27N3 is influenced by the small amount of 60 Hz
which leaks pass the associated filter. Again, the
basic margins in the system are generally adequate
to accommodate these minimum 3rd harmonic condi-
tions.

Both the 59N1 and 27N3 relays are static overcurrent
relays, type IG 2. They are calibrated with their
respective filters in volts. The pickup setting is
continuously adjustable over a 3 to 1 range and
several scale ranges are available for each relay.
The filter for relay 27N3 has a damping factor of

30 for the 60 Hz voltage.

The supervising relay is used to block false alarms
from 27N3 when the machine is out of service. This
is generally a simple overvoltage (59) relay type

EG 2 which monitors machine voltage. It is set above
the machine voltage level required to reset the 27N3
relay. Supervision of generator load current rather
than voltage may be necessary with some generator
designs which do not produce enough 3rd harmonic
until loaded.

Setting and commissioning relay

Generator manufacturers can usually furnish 3rd
harmonic and winding capacitance values. Other
capacitances can be estimated when values are not
available. Preliminary settings would be:

59N1 5 7 of L-N voltage
27N3 50 7 of neutral normal 3rd harmonic voltage
59 90 % of no load voltage

This provides considerable overlap in reach of each
relay.

The selected settings should be confirmed by bring-
ing the machine up to speed, applying field and
raising the excitation until 27N3 opens its con-
tacts. This should be before the supervising relay,
59 picks up and unblocks the 27N3 alarm circuit.

The amount of 3rd harmonic on the neutral bus can be
observed and measured with an oscilloscope or other






