SP-430/SP-431
Phase Sequence

Phase Failure

Phase Assymetry Detector

Slimline®

e Applicatidn Example_?

switchgear.

machines.

M Features

e Detection of phase failure and phase reversal on voltage transformers of HT

e Protection of 3 phase motors against single phasing.
e Overhead line supervision in rural areas.
e Protection against reverse phase sequence on forward and reverse operating

e Protection against phase reversal on 3 phase compressor motors.
e Protection against phase reversal on 3 phase fan motors.

¢ Detection of phase angle errors.

e Detection of unbalanced supply voltage .

e Detection of loss of neutral.

e Failsafe feature.
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ORDERING CODE °

SUPPLY RELAY °

TYIPE VOL'II’AGE AC/[DC CONTIACTS .
|SF’430| I 400 V | AC | l SPDLI °

B Description of Operation

Detection of phase asymmetry.

Adjustable sensitivity.

Insensitive to regenerated EMF.

High stability under harmonic distortion.
Insensitive to balanced supply voltage variations.
Fast response to reversed phase sequence.
SP-431 available with neutral.

10A SPDT relay output.

The SP-430 and SP-431monitor the negative phase sequence (NPS)
voltag];e component on a three phase power supply, thus providing
reliable detection of phase imbalance, phase failure or reversed
phase sequence. Power supply to the unit is tapped off the voltage
sensing inputs for the SP-430 and between phase and neutral for
the SP-431.

Fault Detection: When power is applied, the relay energises after
approximately one second, provided all three phases are balanced
and in the correct sequence. The relay will de-energise when any
one of the following faults occur:

- reversal of phase sequence.

- excessive imbalance between phases.

- excessive phase angle error.

- failure of one or more phases (“single phasing”)

- loss of neutral.

The relay will energise again when proper power supply conditions
are established. Imbalance sensitivity, ie. percentage NPS voltage
tolerance is adjustable between 5% and 15%.

Note: The unit will not react to a balanced under-voltage or over-
voltage condition on all three phases. For over-/under-voltage
protection refer to SP- 230.

B Operational Diagrams

Negative Phase Sequence (NPS) Voltage: The negative phase
sequence voltage component is a measure of the imbalance of a
three phase supply. Any imbalance due to unequal voltage
amplitude of the three phases or a phase angle error between
ghases, results in the generation of NPS voltage. A completely

alanced system with positive phase sequence, generates 0% NPS
voltage. Complete loss of one phase results in 50% NPS voltage, a
100% NPS voltage would result from a balanced system with
reversed phase sequence. For installations where significant
regenerated EMF may occur, a sensitivity of 5%-7% is

recommended. -
Calculation of NPS Voltage (approximate):
% NPS Voltage = 71 (V high - 1/4 'V middle - 3/4 V low)

V average
E.G.: measured voltages, 400V, 380V, 360V

% NPS = 71 (400 — 1/4 x 380 — 3/4 x 360) = 6,5%
1/3(400 + 380 +360)
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