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ABSTRACT

In this paper a new digital relaying algorithm is introduced for the protection of
synchronous generators against loss of field conditions. The new algorithm is based on
measuring the three-phase reactive power output of the machine, and monitoring the
direction and magnitude of the reactive power at the machine terminals. The protection
algorithm is designed such that it can provide a reliable protection against loss of field
conditions and remains stable during recoverable power system swing conditions. While
the new relay produces trip signal for partial loss of field conditions causing the
machine to loose its stability, it remains stable for partial loss of field conditions which
can be corrected via machine excitation and VAR systems.
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Appendix- A: Network data
1- Generator parameters:

Rating 400.0 MVA

Rated voltage 24 kv

Rated field current 1050 A

Number of poles 2

Moment of inertia 0.95 M.Pound Feet®
Armature resistance 0.00312 pu

Armature leakage reactance 0.15 pu

d-axis reactance 1.27 pu

d-axis transient reactance 0.245 pu

d-axis sub-transient reactance 0.2 pu
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g-axis reactance 1.2 pu

g-axis transient reactance 0.245 pu

g-axis sub-transient reactance 0.2 pu

d-axis open circuit time constant 4.6 sec

d-axis sub-transient time constant 0.03 sec

g-axis open circuit time constant 0.66  sec

g-axis sub-transient time constant 0.06 sec

2- Transmission line:

Series impedance 1.33+j13.8  Ohms/ph

3- Transformer:

Rated voltage 24/154 kV

4- Cable:

Series impedance 0.04+j4.0 Ohms/ph
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