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1 General
The disturbance direction detection function of the PM180 allows identifying and indicating
the location of the voltage dip and swell source relative to the monitoring point where the
device is installed. This function is available in devices with firmware V31.XX.43 and higher.

1.1 Measurement Techniques
Voltage dips and swells are commonly caused by short circuits, starting a large induction
motor or energizing a power transformer.
The PM180 uses synchronous voltage and current waveforms recorded before and during an
event to determine the location of the disturbance source. Depending on the characteristics
of the fault, the device can apply different methods of analyzing the collected data to give
the most reliable indication of the direction of the fault.
Symmetrical (three-phase) dips and swells are analyzed using the relative level of the fault
or inrush current and the fundamental power angle. Asymmetric (single-phase and twophase) dips and swells can be analyzed using the negative sequence power angle or, in the
case of insufficient information, using the fundamental power angle.

1.2 Disturbance Direction Indication
When disturbance direction detection is enabled in the device (see instructions below), the
analysis results are stored along with the dip and swell characteristics in the PQ event log
and can be reported using the supplied PAS software tool or via customer application
software. See the PM180 Modbus Reference Guide for the information on organizing and
accessing the PQ event log data from a client application.
The disturbance direction indication gives the direction of the fault source (downstream or
upstream) in relation to the monitoring point and the confidence level of the direction
information (high, medium, or low). The picture below shows how the direction of the
disturbance is indicated in the PAS PQ event report.
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2 Configuring Disturbance Direction Detection
The use of the disturbance direction function does not require special configuration of the
device, except for the activation of the disturbance direction indication. Use the supplied PAS
software tool to enable or disable this function in your device.

2.1 Enabling Direction Indication in PQ Event Reports
The disturbance direction setting is displayed under the Recording Options section on the
Advanced PQ Setup tab for all power quality standards except IEEE 1159 (see the following
section).
To configure the disturbance direction option, select Memory/Log in the Meter Setup menu
and then click on the corresponding Advanced PQ Setup tab. The picture below shows an
example of the disturbance direction detection setting in the EN 50160 advanced setup tab.
Set the Disturbance Direction Detection option to “Enabled” to allow disturbance direction
indication and send your settings to the device.

2.2 Enabling Direction Indication in IEEE 1159 PQ Reports
To configure the disturbance direction option, select Memory/Log in the Meter Setup menu
and then click on the IEEE 1159 Recorder tab. Check the Disturbance Direction checkbox to
enable disturbance direction indication and send your settings to the device.
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