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Agenda

PFM Oscillatory Stability Monitor - Overview

1. Requirements

• NER

• AEMO and NSP

2. Equipment overview

• Hardware

• Connections

3. Specification

• Sensitivity

• Triggers

4. Field performance

• Monitor file

5. Customisation

• Programmable back-end 

• Multiple OSM base station

• Additional functionality
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Requirements
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Requirements - 1

• The Australian National Electricity Market (NEM) has a requirement for unstable operation to be detected

PFM Oscillatory Stability Monitor - Overview
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Requirements - 2

Summary of base requirements from various NSPs and AEMO, to DIgSILENT’s 

understanding:

• Detect in near real-time V, P and Q oscillations in the range 0.1 – 25 Hz.

• Sensitivity for triggering: 0.5% oscillations, on plant MVA base or nominal bus kV as applicable.

• Monitoring phase difference of oscillations across V and Q.

• The setting and enabling of these monitors must be co-ordinated with the NSP. 

• Violation alarms via the generating system’s SCADA to Control Centre.

• Prefer site specific detection thresholds
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Equipment overview

PFM Oscillatory Stability Monitor - Overview
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PowerFactoryMonitor

Main features:

• Modular data acquisition system

• Direct measurement from VT and CT

• Analog and Digital inputs

• Internal data processing and logic

• Data on internal drive

• Grid Code application for online audits

• Has GPS or IRIG-B synched signals

• Configure/monitor/download via LAN

• Automated reporting with Master Station

PFM Oscillatory Stability Monitor - Overview

https://www.digsilent.de/en/grid-code-compliance-monitoring.html 

https://www.digsilent.de/en/grid-code-compliance-monitoring.html
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Architecture

PFM Oscillatory Stability Monitor - Overview

A/D Signal processing Logic SCADA

Signal processing

• Monitor four frequencies

• Freq tracking

• Trigger on {P,Q,V}

• Buffer = Ts

• Update = sample rate

• FMIN = depends on Ts and sample rate

Sensitivity

• Worst 0.2% (45 Hz, V)

• Rest are <= 0.05% FSD for

• 100 Vph-ph rms input

• 1 A rms input

• GPS synchronised

Event and data logging

• Trigger processing

• Event files at 10 ms

• Continuously recorded 1 s files

• Flow chart logic editor

Control & action logic

• Alarm distribution

• Sequence execution

{PQV} mag/ang

{f1-f4}

{triggers} Contacts
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Example of installation with industrial PC
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Specification
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Specifications – base unit
• Frequency range:

• Nominal: 0.1 Hz to 25 Hz (10 s recording window to achieve fmin)

• Sampling rate is 10 ms

• Calculation rate is 10 ms (settable)

• Sensitivity:

• Tested at ~90% nominal voltage, 1  A rms current

• Better or equal to 0.05% except 45 Hz, 0.2%

• Monitored signals:

• P, Q, V

• Four separate frequencies can be monitored simultaneously 

• Triggers on each and any of P, Q and V

• Amplitude (e.g., 0.5% voltage) and duration (in seconds)

PFM Oscillatory Stability Monitor - Overview
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Specifications – 2

• Outputs:

• Potential-free output contacts when triggered

• Monitored data:

• When triggered, All internal parameters at 10 ms resolution:

◦ P, Q, V

◦ Fn for n=1 up to 4 monitored frequencies

◦ Option: 15 kHz voltages and currents 

• Daily monitor file: all internal parameters at 1 s rate, regardless of trigger

• Web interface for configuration and to retrieve data (IEEE COMTRADE format)

• PowerFactory Master Station – optional extra – can monitor multiple units

PFM Oscillatory Stability Monitor - Overview



13

Measurements

PFM Oscillatory Stability Monitor - Overview
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Application example  1.1 (real) – with 1% triggers

• PFM OSM is installed on a feeder connecting a renewable generator to a substation bus 

• Data for one day or operation (daylight hours) using monitor file (1s) data as trigger conditions (1%) were not met.

PFM Oscillatory Stability Monitor - Overview
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Application – 1.2
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Application – 1.3

PFM Oscillatory Stability Monitor - Overview



17

Application – 1.4
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Application example  2.1 (lab) – 13 and 18 Hz

• PFM OSM is injected with a voltage and a current modulated in amplitude

• There is no oscillation at the start

• The modulation is 4 V on the voltage

• Its frequency changes from 13 Hz to 18 Hz

PFM Oscillatory Stability Monitor - Overview
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Measuring accuracy - phase
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Measuring accuracy - phase
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Measuring accuracy - phase
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Measuring accuracy - phase
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Measuring accuracy - oscillation amplitude

PFM Oscillatory Stability Monitor - Overview



24

Customisation
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Configuration and customisation

• Customization of the base configuration is optional, and is quoted separately from the base device

• OSM application signal processing can be configured in different ways

• Frequency range

• Range of triggers

◦ Threshold, time, logical combinations

• Logic can also be configured

• triggered events, for example alarms can be raised for different combination of measurements:

◦ If > x% then set alarm #1

◦ If > y% and < z% and time > T seconds, then set alarm #2

• Monitoring multiple OSM can be done with PFM Master Station software:

• Can have automated email notifications with data excerpts (i.e. time of trigger, oscillation frequency and amplitude)

• Can synch multiple PFM OSMs using GPS

PFM Oscillatory Stability Monitor - Overview
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Comments

The OSM basic configuration comprises:

• Four frequencies are monitored

• One common alarm contact for any trigger on P, Q or V oscillation

• A second alarm contact for phase difference of Q and V oscillation lower than a threshold

• GPS card is the default time synch option

• No industrial computer is supplied, only LAN connectivity to Client’s network

• Supplied configured and calibrated

• Single power supply (redundant supply can be provided if requested, but needs SSU32)

• For use indoors in clean, air-conditioned environment, with ventilated cabinet (19” rack)

PFM Oscillatory Stability Monitor - Overview
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For more information: pfm@digsilent.com.au 

PFM Oscillatory Stability Monitor - Overview

mailto:pfm@digsilent.com.au


@digsilent-pacific

info@digsilent.com.au

digsilent.com.au

+61 3 8582 0200 +61 8 6220 6700 +61 7 3144 6400

Level 13,

484 St Kilda Rd

Melbourne VIC 3004

Suite 11, Level 2,

189 St Georges Terrace

Perth, WA 6000

Level 5, 82 Eagle Street

Brisbane

QLD 4000

BrisbanePerthMelbourne (Head Office)
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