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Technical Rules — UFLS Requirements

23 OBLIGATIONS OF NETWORK SERVICE PROVIDER IN RELATION TO POWER SYSTEM 2.3.2 Load to be Available for Disconnection
PERFORMANCE
(a) The Network Service Provider must ensure that up to 75% of the power
2.3.1 Frequency Control system load at any time is available for disconnection under any one or
more of:
(a) The Network Service Provider must design and install an automatic under )
frequency load shedding system on the transmission and distribution (1) the automatic control of under frequency relays;
systems to ensure that the frequency performance of the power system .
y . . . freq yP e . p y (2) manual or automatic control from control centres; and
following a multiple contingency event, as specified in Table 2.1, can be
.achlleve[.i. Further information on the technical requirements of this system (3) the automatic control of undervoltage relays.
is given in clause 2.4.
) ] ] (b) To satisfy this overall criterion, the Network Service Provider may, at its
(b) The automatic under frequency load shedding system must be designed to discretion, arrange for up to 90% of the power system load if necessary to
ensure that, should a contingency event occur that results in the formation ensure that the frequency performance standard specified in clause 2.2.1
of islands, each island in the power system that contains generation has can be met for all credible power system load and generation patterns, to
sufficient load shedding facilities to aid recovery of the frequency to the be available for automatic disconnection. The Network Service Provider
normal band within the time frames specified in Table 2.1. must advise Users if this additional requirement is necessary.
(c) The Network Service Provider may require commercial and industrial (c) The Network Service Provider may install special load shedding
Consumers to make a portion of their load available for automatic under arrangements to cater for abnormal operating conditions.
frequency or under voltage load shedding or both and may also require a
commercial or industrial Consumer to provide control and monitoring (d) Arrangements for load shedding must include the opening of circuits in the
equipment for the load shedding facilities. The amount of load to be distribution system and may include the opening of circuits in the
available for shedding and the frequencies or voltages or both at which load transmission system.
must be shed must be negotiated between the Network Service Provider ] ] ) )
and the User or, failing agreement between them, must be as specified by (e) The NerWOfk S‘erwce Provider m‘ust use its best endeavours to .aSS|gn fee(liers
the Network Services Provider consistent with Table 2.8, and must be to St‘ages W'th'rt‘ thed!oad S‘Te;d’:g Sftzrg so that Ioa.ds SUDlplvmg!essjnt’a!
e . services are not made available for shedding or are given a lower loa
specified in the relevant connection agreement. Table 2.8 Under-frequency load shedding scheme settings for the South West heddi ioritv th ther load & g
Interconnected Network sheaaing priority than other /oad.
Frequenc Time Dela Load Shed STUIET Capacitor STUTE
Stage (‘L ) Y (sec) Y (%) Load Shed hpd (%) Capacitor
z sec %) she Shed (%)
1 48.75 0.4 15 15 10 10
2 48.50 0.4 15 30 15 25
3 48.25 0.4 15 45 20 45
4 48.00 0.4 15 60 25 70
5 47.75 0.4 15 75 30 100
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Components of System Load
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DER Roadmap

&9 ORI

Distributed Energy Technology Tariffs and DER Customer protection

R R d integration investment signals participation and engagement
P o o o o

—— ® Inverter ¢ Tariff Pilots ® Network ¢ Data
December 2019 Standards Investment Process

® Distribution ® DER for Tenants ® DER Orchestration ® New Business

Battery Storage Pilot Models
® Grid Response ------ 1 ¢ DSO/DMO ® Customer
Function Set Engagement

® Power System
Operations

® Distfribution
Network Visibility

® Planning for

. Required actions:
EV Integration

ACTION ROADMAP OWNER DESCRIPTION
ELEMENT
brsaranns 10 Grid Western Power By June 2020, review Under Frequency Load Shedding High
response AEMO arrangements, and assess implications for AA5 investment
program.

Energy Transformation

Taskforce , ’ '; W




Project — Roles & Responsibilities — DRAFT ONLY

WPfAEMO
coordinate to
develop

AEMO s pecify
requirements

Revise requirments

Historical p

UFLS Criteria
Coordination

Revise criteria

eformance

Review
performance

This is @b out ensuring that theright outcomesare met, ths could be donein severalways —eg.

Spedfying required minimum frequencies to at@in follo wing different events
Spedfying required min MW levels of load to be shed under d Fierent cond itions and

folowing different events

Spedfying high level outcomes (e g. stable frequency) for cerain evenis

: Spedfy oitena Scheme

Feeds plan/design

Published
Doc

Will need to bean agreed
document, need to
consider imeframes and
approval for any resulting
investment

Checking historical performance and
making ad ju stments wh ere required
(also allowing for changes on the
power system )

Plan UFLS

ails of the scheme (the plan) is o nsulted
etween o [ganisations.

requirements = less as sumptions fanalysis)

Design UFLS
scheme

Revise design

Publication

WP plan the scheme based on requirements, but depend in g on how detailed
or high level thereguirements are will detemine how much ad ditional
assum ptio nsfanalysis needs o be done in this phase|i.e. more detiled

Implement,

scheme

WP design, to deliver thepln

Revise settings

Checking historical
perfomance and making
adjustmen ts= where req uired ,
glso alowing for changeson
the power system

Historical and forward looking

Monitor and

Review events

review
performance

WP implem ent, monitor and
maintain th e scheme

monitor and
maintain UFLS

Review scheme and quan tity availability
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Project — Drivers/Structure/Resources

Continuallyincreasinglevels of Distributed PV are resultingin 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.

Problem

Perform a comprehensive review of the current and future performance of the existing UFLS system, in light of the changinglevels
Objective | of demandandincreasinglevels of DER. The purpose of this review is to provide inputsinto developing a LT UFLS strategy and
subsequent projects to improve the UFLS system performance.

Works Packages Resources Deliverable

Works Package #1: Development of the models, assessment methodology and agreed

Development of models, WP & AEMO criteria for validating the performance of the UFLS system
assessment method and
performance criteria

Perform a national/international industry review into the industry
Works Package #2: best practice for UFLS systems, particularly in high DER
Review of UFLS industry Consultant environments and with the aim of recommending solutions suitable
best practice for applicable to the SWIS

Perform comprehensive frequency and voltage stability modelling to

Works Package #3:
Performance review of WP & AEMO validate the performance of the existing UFLS system for current and ““'
existing UFLS system future operating conditions :
AN\
Works Package #4: Based on outputs of works packages 1-3, propose high level \
Proposed improvements WP recommendations to improve the performance of the existing UFLS \

to the existing UFLS system for future UF events AN



Project Status - Progress

Development of models, assessment

! method and performance criteria Nov 2020 Completed

2  Review of UFLS industry best practice Feb 2021 Completed
Performance review of existing UFLS

3A system - Frequency Stability May 2021 Studies commenced
Assessments
Performance review of existing UFLS Studies expected to commence earl

3B system— Voltage Stability Jun 2021 P Y

March

Assessments

4 Proposed improvements to the Jul 2021 Not commenced

existing UFLS system



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

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

Define the objective and requirements of an UFLS system (first principles)
|dentify 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#2: Review of UFLS industry best practice

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 gualitative assessment of the existing UFLS system




WKP#2: Review of UFLS industry best practice

Key Findings: Short-Medium Term Recommendations
* Issues are common - reducing LS availability 1. Increased UFLS remote control/Reverse Blocking capability
* Strategies being considered/implemented by Utilities 2. Increase loads to shed into the UFLS system

* Regulator review periods 3. Regular modelling reviews

* Greater LS discrimination — Feeder level 4. Datareporting to AEMO

* Reverse blocking capability Long Term Recommendations

* Implementing ROCOF triggers UFLS availability - real-time monitoring

* PMU high speed data to review performance/ ree
time monitoring

Increased UFLS selectivity (trip low level load)
WAMs to enhance UFLS (ROCOF triggers)

* Dynamic arming of feeders during high DER outp! Dynamic arming/Adaptative systems

Enhanced frequency control - batteries

S

Protection relay replacement

Traditional Enhanced

Adaptive

(reverse block/remote UFLS
control)

approach ‘Set capability Dynamic UFLS

& Forget’




WKP#3: Performance review of existing UFLS system

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
* lLarge scale batteryinstallations
* (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#4: Proposed improvements to the existing UFLS system

Scope of the works package includes:
* Areview and consolidation of the outputs of works packages 1-3

e 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.



