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Technical Rules – UFLS Requirements



2021 Maximum System Load – 8 January 2021



Minimum System Load – 14 March 2021
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Project – Drivers/Structure/Resources

Works Package #1:
Development of models, 
assessment method and 

performance criteria 

Works Package #2: 
Review of UFLS industry 

best practice

Works Package #3: 
Performance review of 
existing UFLS system

Works Package #4:
Proposed improvements 

to the existing UFLS

ResourcesWorks Packages

WP & AEMO

Consultant

WP

WP & AEMO

Development of the models, assessment methodology and agreed 
criteria for validating the performance of the UFLS system

Based on outputs of works packages 1-3, propose high level 
recommendations to improve the performance of the existing UFLS 
system for future UF events

Perform a national/international industry review into the industry 
best practice for UFLS systems, particularly in high DER 
environments and with the aim of recommending solutions suitable 
for applicable to the SWIS

Deliverable

Perform comprehensive frequency and voltage stability modelling to 
validate the performance of the existing UFLS system for current and 
future operating conditions

Problem
Continually increasing levels of Distributed PV are resulting in a reduction of load shed availability and reverse power flows on 
feeders, which is reducing the effectiveness of the UFLS system to arrest a severe frequency decline.  

Objective
Perform a comprehensive review of the current and future performance of the existing UFLS system, in light of the changing levels 
of demand and increasing levels of DER. The purpose of this review is to provide inputs into developing a LT UFLS strategy and 
subsequent projects to improve the UFLS system performance.



Project Status - Progress

# Works Package Target Status – Comments

1
Development of models, assessment 
method and performance criteria 

Nov 2020 Completed

2 Review of UFLS industry best practice Feb 2021 Completed

3A
Performance review of existing UFLS 
system – Frequency Stability 
Assessments

May 2021 Studies commenced

3B
Performance review of existing UFLS 
system – Voltage Stability 
Assessments

Jun 2021
Studies expected to commence early 
March

4
Proposed improvements to the 
existing UFLS system

Jul 2021 Not commenced



Scope of the works package includes a collaboration between WP and AEMO to:

• Define the objective and requirements of an UFLS system (first principles)

• Identify key design considerations of an UFLS system

• Enhancement of existing single mass frequency models (addition 
layers/accuracy) and agreed modelling methodologies and for performing 
frequency stability studies to evaluate the performance of the existing 
UFLS system

• Document the key information and decisions made

• Develop and agree on scope for subsequent works packages (#2 and #3)

WKP#1: Development of models, assessment method and 
performance criteria



Scope of the works package includes:

• A comprehensive national and international review (14) into the industry 
best practice and latest developments in managing UFLS, particularly in 
high DER environments.

• Based on insights obtained from industry on good practice, identify 
shortfalls with the current design of the UFLS system and recommend a 
range of solutions that are suitable for applicable to the SWIS to improve 
the resilience for future UFLS events.

• This works package is a qualitative assessment of the existing UFLS system

WKP#2: Review of UFLS industry best practice



Key Findings:

• Issues are common  - reducing LS availability 

• Strategies being considered/implemented by Utilities

• Regulator review periods

• Greater LS discrimination – Feeder level

• Reverse blocking capability

• Implementing ROCOF triggers

• PMU high speed data to review performance/ real-
time monitoring

• Dynamic arming of feeders during high DER output 

WKP#2: Review of UFLS industry best practice
Short-Medium Term Recommendations

1. Increased UFLS remote control/Reverse Blocking capability 

2. Increase loads to shed into the UFLS system

3. Regular modelling reviews 

4. Data reporting to AEMO 

Long Term Recommendations
1. UFLS availability - real-time monitoring 

2. Increased UFLS selectivity (trip low level load)

3. WAMs to enhance UFLS (ROCOF triggers)

4. Dynamic arming/Adaptative systems

5. Enhanced frequency control - batteries

6. Protection relay replacement

Traditional 
approach ‘Set 

& Forget’

Enhanced 
capability 

(reverse block/remote 
control)

Adaptive 
UFLS

Dynamic UFLS



Scope of the works package includes:

• Performing detailed frequency and voltage stability assessments (two sub-packages) to evaluate 
the current and future performance of the existing UFLS system.

• A stochastic approach to key parameters (i.e. generation dispatch/inertia, demand, contingency 
size, rooftop PV output) was adopted to create a full spectrum of operating conditions

• Sensitivity analysis was carried out that included:

• Future rooftop PV output levels

• Generation retirements – planned and proposed

• Large scale battery installations

• Cascading generator contingencies

• Proposed optimisation of the existing UFLS settings

• An overall summary of the existing UFLS system performance and providing recommendations 
to improve the resilience to future under frequency events 

• This works package is a quantitive assessment of the existing UFLS system

WKP#3: Performance review of existing UFLS system



Scope of the works package includes:

• A review and consolidation of the outputs of works packages 1-3

• Short and long term recommendations to ensure we have an appropriate set of 
functional requirements and an UFLS system which meets those requirements 
in our transforming power system.

• This document will be used to inform the UFLS Requirements JAF.

WKP#4: Proposed improvements to the existing UFLS system


