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Transformation
in the NEM

• The NEM is rapidly transforming:

• Homogenous to diverse supply resources

• Synchronous to non-synchronous generation

• Centralised to de-centralised system

• Passive to active consumers

• Weather and climate are changing too

• Underlying physics remain the same but key 
phenomena changing

• Common theme is increased variability in the system 
energy balance

• Energy system must evolve to manage this, involving 
all aspects of the system:

• assets, regulations, markets, procedures, systems, etc.



Security and reliability horizon
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The operational timeframe is changing as the system itself is changing



Security and reliability horizon



System 
requirements 
in the NEM

• ‘New’ system requirements being identified as 
the system transforms

• Always present, but need to be managed differently

• Security:

• Frequency control

• Inertia (energy stored in rotating synchronous 
machines)

• System strength (measure of ability of system to 
maintain stability following disturbance)

• Voltage control

• Grid formation

• Reliability:

• Reserve planning and procurement, different 
timeframes for different challenges



Frequency management in the 
NEM
Overview of AEMO’s key work programs



Frequency performance over time



Active work to improve frequency control

• Addressing disincentives to supporting frequency

• Refining specifications of services:
• Better frequency control
• Better co-ordination
• Better measurement and monitoring
• Enabling new technology

• Frequency control (PFC) trials in Tasmania and mainland (planned):
• To aid understand of necessary control changes
• Quantity, distribution, quality of primary frequency control necessary

• Engaging with AEMC to shape potential procurement mechanisms for PFC

• Reviewing and improving AGC operation (AEMO’s centralised control system)

• Incorporating learnings from system events

• Exploring future frequency control requirements



Frequency control continuum



Frequency control trials

• Pattern of frequency performance raised many questions:

• Is PFC the right tool to address it?

• How easily can revised control settings be applied?

• How much difference can PFC make?

• How much PFC is required?

• What does providing PFC mean for the resources involved?

• Tests were conducted in Tasmania

• Mainland tests being planned

• Learnings to shape how PFC could be implemented



Frequency control trials: baseline vs narrow deadband



Frequency control trials: effect of variability



What’s next: evolution of system and services

Monitor, 
model, plan

Identify 
challenges 
and needs

Describe 
and specify 
requirement

Implement

Operate, 
learn
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We make and amend the: 

What we do 
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National Electricity 
Rules 

National Gas 
Rules 

National Energy 
Retail Rules 

We also 
provide market 
development 
advice to 
governments 



Reliability and security: different challenges, different solutions 
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Power system security:  
the power system’s capacity to continue operating 
within defined technical limits even if a major power 
system element, like a large generator or a major 
customer, disconnects from the system. 
 
Power system reliability:  
having enough generation, demand response and 
network capacity to produce and transport enough 
electricity to meet consumers needs in line with the 
reliability standard 
 
 

A reliable power system 
will also be a secure 

power system;  
however, a secure power 
system is not necessarily 
always a reliable power 

system. 
 
 
 



RELIABILITY 
WHAT IS RELIABILITY? 
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SARAH-JANE DERBY, SENIOR ADVISER, AEMC 



AEMC’s reliability work program 
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Current reliability framework has an escalating series of interventions 
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Market incentives 

Reliability standard and 
settings 

Supplementary 
information 

Intervention 

Three key intervention mechanisms: 
1. Directions 
2. Reliability and emergency 

reserve trader (RERT) 
3. Instructions 



What are the causes of supply interruptions in the NEM? 
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Reliability-related supply 
interruptions account for a small 
fraction of interruptions to customers 



RELIABILITY 
WHAT IS THE RERT? 
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What is the reliability and emergency reserve trader (RERT)? 
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• Intervention mechanism – 
allowing AEMO to contract for 
additional reserves such as 
generation or demand response 
that are not otherwise available in 
the market 

• Important safety net that 
underpins reliable electricity 
supply – allowing AEMO to use it 
as a last resort when a supply 
shortfall is forecast, or, where 
practicable to maintain power 
system security 

 

 

Implications 

It does carry direct and indirect costs: 

• Direct costs of the RERT last 
summer amounted to $52.0 million 

• Indirect costs are due to the 
distortionary effects the RERT can 
have on market outcomes  

 

 

The RERT is a strategic reserve to guard against blackouts: 



A brief history of the RERT 

• Some form of strategic reserve has 
always existed in the NEM. 

• The NEM’s strategic reserve, the RERT, 
has been designed to minimise costs and 
distortions. 

• Prior to 2017, AEMO had only entered 
into RERT contracts three times and it 
had never been dispatched. This changed 
in 2017, when AEMO dispatched the 
RERT twice. 

• In June 2018, the AEMC made an urgent 
final rule, to assist with summer 
readiness, increasing the lead time 
available for AEMO to procure reserves to 
nine months ahead of a projected 
shortfall. 
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The NEM’s strategic reserve, the 
RERT, has been designed to 
minimise costs and distortions. 



Key features of the RERT 
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• AEMO raised three main issues in its rule change request, summarised here. 

 

 

 

 

 

 

 

 

 

• In addition, AEMO also provided a high-level design for an enhanced RERT, which 
includes proposed design changes that go beyond the three issues areas identified above. 

 

 

 

 

 

 

AEMO’s Enhanced RERT rule change request 
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The Commission initiated the rule change request on 21 June 2018. 

Rule change process – milestones and next steps 
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1. The Commission 
has been consulting 

broadly. 

2. The Commission 
published an 

options paper on 18 
October. 

3. The Commission 
will consider input 
and feedback from 
these processes. 

The Commission 
will publish a 
draft 
determination on 
31 January 2019. 



SECURITY WORK PROGRAM 
BEN HIRON 
ADVISER – AEMC SECURITY AND RELIABILITY 
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• Frequency control • Power system strength 

System security focus areas 
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AEMC System Security Action plan 
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System security final rule determinations – 19 September 2017 

• Electricity generation in the NEM is changing 

• Most renewable generation is connected to the power system via electronic inverters – 
this is known as asynchronous generation 

• Asynchronous generators do not have the same inherent technical characteristics as 
traditional synchronous generators in relation to supporting system security                         
(although they can be programmed to help) 



Maintaining the strength of the power system 

• System strength is an inherent 
characteristic of a power system and it 
relates to the size of the change in 
voltage for a change to the load (or 
generation) at a connection point. Often 
defined in terms of  

• fault current (kA) 

• fault level (MVA) 

• short circuit ratio (SCR) 

• System strength is required to maintain 
stable operation of power system 
equipment and support the correct 
operation of protection systems 
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Recent changes to the rules 
require a minimum level of 
system strength to support 
system security 
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System security final rule determinations, 19 September 2017 



• control their active power output, to 
limit their contribution to frequency 
and voltage disturbances 

• supply and absorb reactive power for 
the control of voltage, where required 

• inject and absorb reactive current 
during disturbances 

Generator technical performance 
standards rule 2018 
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• maintain operation in the face of 
certain frequency and voltage 
disturbances (including faults and 
contingency events). 

Connecting generators are required to be able to: 



Frequency Control Frameworks Review - Recommended Actions 
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• New rules to 
enable new 
technologies and 
service providers 
to provide 
frequency 
control services 

• AEMO-led trials 
and investigations 
to determine how 
frequency 
performance can 
be improved in 
the short term 

• Detailed 
consideration of 
ways to procure 
essential 
frequency control 
services in the 
long term 

• More regular 
reporting by AEMO 
and AER on 
frequency 
performance and 
market outcomes 



Degradation of frequency performance in the NEM during normal operation 
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• Frequency performance during normal operation 
has deteriorated in recent years 

• The main cause of this degradation is the 
withdrawal of active governor response provided 
by synchronous generation within the NOFB 
(49.85Hz - 50.15Hz) 

• The existing National Electricity Rules do not 
require or effectively incentivise market 
participants to provide primary frequency control 
during normal operation. 

• Therefore, AEMO and the AEMC are investigating 
potential new regulatory arrangements to deliver 
sufficient primary frequency control within the 
NOFB.  

 



QUESTIONS 
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