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Executive Summary 

NEMMCO has released this Issues and Options discussion paper (ñthe Paperò) to consult with all 

Registered Participants, Intending Participants and interested parties (ñConsulted Personsò) on the 

matters relating to NEMMCOôs review of Network Support and Control Services in the NEM 

(ñthe NSCS Reviewò). 

NEMMCO invites Consulted Persons to make written submissions to NEMMCO by COB Tuesday 

9th September 2008, in accordance with the attached Notice of First Stage of Rules Consultation. 

What are Network Support and Control Services? 

Network Support and Control Services (NSCS) are transmission network services that are critical 

to the maintenance of secure and reliable operation of the power system, by providing the 

capability to: 

 Maintain the transmission network within its current, voltage or stability limits following a 

credible contingency event; and 

 Enhance the value of spot market trading by increasing transmission network transfer 

capability within those limits. 

Network Support and Control Services are currently procured and deployed by both TNSPs and 

NEMMCO using the facilities provided by Registered Participants. 

Background to the Review 

NEMMCO is required under clause 3.1.4(a1)(4) of the National Electricity Rules (ñthe Rulesò) to 

conduct a review into the provision of Network Support & Control Services, in consultation with 

Registered Participants, Intending Participants and interested parties and in accordance with Rules 

consultation procedures. 

Objectives of the Review 

The objectives of the NSCS Review are:  

 To identify and address issues surrounding the current arrangements for the procurement 

and deployment of NSCS by TNSPs and NEMMCO; and 

 To identify, evaluate and make recommendations on potential alternative arrangements for 

the more efficient procurement and deployment of NSCS, in accordance with the Rule 

obligation 
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Scope of the Review 

The scope of the NSCS Review
1
 covers seven areas: 

1. Service Definition and Rationale 

2. Service Substitutability 

3. Service Procurement 

4. Service Deployment 

5. Service Cost Recovery  

6. Barriers to Market Entry of Service Providers 

7. Types of NSCS Markets 

In conducting this NSCS Review note that the scope is broader than the original terms of reference 

under clause 3.1.4(a1)(4) of the Rules, which does not require a review of the responsibilities for 

procuring any Network Control Ancillary Service (NCAS) other than reactive power support. 

The Current Arrangements  

Section 3 of this Paper describes the current arrangements for the procurement, deployment and 

provision of NSCS, as a factual foundation for the NSCS Review. 

Understanding the current NSCS arrangements requires knowledge of: 

 The concepts of power system security, power system reliability and network reliability;  

 The types of services that comprise the set of NSCS; 

 The obligations on TNSPs, other Registered Participants and NEMMCO for the provision of 

NSCS; and 

 The mechanisms for procurement, deployment and cost recovery of NSCS by both TNSPs 

and NEMMCO. 

Although various legislative instruments and obligations package the TNSP and NEMMCO 

obligations in different ways, the services that TNSPs and NEMMCO procure and deploy, and the 

outcomes they seek to achieve, are in many ways difficult to distinguish.   

Despite the differences in the forms and rationale for NSCS as employed by either TNSPs or 

NEMMCO, the common outcome is the delivery of transmission network capability to a level 

higher than would otherwise have been the case. 

                                                

1
  NSCS Review - Final Scoping paper, NEMMCO, 1 June 2008, 

http://www.nemmco.com.au/powersystemops/168-0097.pdf 

 

http://www.nemmco.com.au/powersystemops/168-0097.pdf
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Issues with Current Arrangements & Options to Address 

Section 4 of this Paper discusses issues with the current arrangements in each of the areas within 

the scope of this NSCS Review, and proposes some options to address those issues. 

The Next Step 

NEMMCO will consider all submissions received over the next six weeks and make a set of draft 

recommendations in a Draft Determination report, to be released in November 2008 for a second 

round of consultation, before the release of a Final Determination report in January 2009. 
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Glossary 

 

Acronym Description 

ANTS Annual National Transmission Statement 

APR Annual Planning Report 

AEMC Australian Energy Market Commission 

AER Australian Energy Regulator 

AGC Automatic Generation Control 

AVR Automatic Voltage Regulator 

BAU Business as Usual 

CMR Congestion Management Review 

COAG Council of Australian Governments 

DSM Demand-Side Management 

DSP Demand-Side Participation 

DNSP Distribution Network Service Provider 

EMS Energy Management System 

ERIG Energy Reform Implementation Group 

FCAS Frequency Control Ancillary Service 

ITT Invitation to Tender 

MSORC Market and System Operation Review Committee 

MMS Market Management System 

MNSP Market Network Service Provider 

NECA National Electricity Code Administrator 

NEM National Electricity Market 

NEMDE National Electricity Market Dispatch Engine 

NTP National Transmission Planner 

NCAS Network Control Ancillary Service 

NLCAS Network Loading Control Ancillary Service 
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Acronym Description 

NSP Network Service Provider 

NSA Network Support Agreement 

NSCS Network Support and Control Services 

NMAS Non-Market Ancillary Services 

OPWG Operations Planning Working Group 

RPAS Reactive Power Ancillary Service 

RIEMNS Review into the Integration of Energy Markets and Network Services 

SVC Static VAR Compensator 

SCADA Supervisory Control and Data Acquisition 

SynCon Synchronous Condenser 

SRAS System Restart Ancillary Service 

TNSP  Transmission Network Service Provider 

TUoS Transmission Use of System 

USE Unserved Energy 
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1 Introduction 

1.1 Purpose of this Paper 

NEMMCO is required under clause 3.1.4(a1)(4) of the National Electricity Rules 

(ñthe Rulesò) to conduct a review into the provision of Network Support and Control 

Services (ñthe NSCS Reviewò). 

The purpose of this Issues and Options Discussion paper (ñthe Paperò) is:  

 To review the current arrangements for the procurement, deployment and 

provision of Network Support and Control Services in the NEM; and, in 

consultation with stakeholders, 

 To identify issues with the current arrangements and to develop a set of draft 

recommendations to address those issues, culminating in the release by 

NEMMCO of a Draft Determination report. 

The release of this Paper marks the formal commencement of the NSCS Review. 

NEMMCO invites written submissions from Registered Participants, Intending 

Participants and interested parties (ñConsulted Personsò) by Tuesday 9th September 

2008, in accordance with the attached Notice of First Stage of Rules Consultation. 

1.2 Structure of this Paper 

This Paper is structured as follows: 

 Section 1 - Background, Objectives and Scope of the Review 

 Section 2 - Conduct of the Review 

 Section 3 - The Current Arrangements 

 Section 4 - Issues with the Current Arrangements and Options to Address 

 Section 5 - Consultation on Issues and Options 

 Appendix 1 ï Market Design Principles under the Rules 

 Appendix 2 ï Comparison of Reactive Power Planning Criteria 

 Appendix 3 ï International Experience with Reactive Power Support 
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1.3 Terms used in this Paper 

In this Paper the terms below have the following general meaning: 

Procure service:  To purchase an amount of service capability from a service 

provider to meet a forecast service obligation or requirement 

Deploy service: To instruct a service provider to enable, arm or deliver an 

amount of service up to its procured service capability to 

meet a current service obligation or requirement 

Provide service: To actually enable, arm or deliver an amount of service up 

to the procured service capability in response to a 

deployment instruction. 

1.4 What are Network Support and Control Services? 

Network Support and Control Services are transmission network services that are 

critical to the maintenance of secure and reliable operation of the power system, by 

providing the capability
2
 to: 

 

é  control the real or reactive power flow into or out of a transmission network in 
order to: 

(a) maintain the transmission network within its current, voltage or stability 
limits following a credible contingency event; or 

(b) enhance the value of spot market trading in conjunction with the central 
dispatch process  

 

The value of spot market trading may be enhanced (requirement (b) above) by 

increasing transmission network transfer capability within its secure operating limits 

(requirement (a) above). 

Network Support and Control Services are currently procured and deployed by both 

TNSPs and NEMMCO using the facilities provided by Registered Participants. 

                                                

2
  This is the current definition of network control ancillary service in Chapter 10 of the 

Rules. The types of service involved are discussed in more detail in Section 3.2 of this 

Paper. 
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1.5 Background to the Review 

The long-term arrangements for the procurement and deployment of NSCS have been 

on the NEM reform agenda since before market start.  

Network Control Ancillary Services (NCAS) are that sub-set of NSCS that are 

procured and deployed by NEMMCO. The arrangements for procurement of NCAS 

were developed prior to market start
3
 as part of the NEM1 Phase 2, Ancillary Services 

Project.  Subsequent exercises that touched on aspects of the long term arrangements 

for NCAS include: 

 An initial review of ancillary services undertaken as a requirement of the Code 

as it existed at market start
4
; 

 Review into the Integration of Energy Markets and Network Services 

(RIEMNS)
5
; 

 The Market and System Operation Review Committee (MSORC) process
6
; and 

 The NECA inquiry on generator rebidding
7
. 

Further information on the historical context and evolution of NCAS can be found in 

an appendix to the AEMCôs Congestion Management Review (CMR) final report
8
. 

The requirement for NEMMCO to conduct this new review was established following 

the initial review of ancillary services completed in August 1999
9
 with the insertion of 

clauses 3.1.4(a1) and (a2) of the (then) National Electricity Code, as follows: 

 

                                                

3
  The NEM started on 13 December 1998. 

4
  Evaluation of options for an ancillary services market for the Australian electricity 

industry, A project commissioned by the NEMMCO Ancillary Services Reference Group, 

Final Report, Intelligent Energy Systems (IES), August 1999 

5
  The scope for integrating the energy markets and network services, Stage 1 Final Report, 

NECA, August 2001.  No subsequent stages of the RIEMNS process were undertaken. 

6
  MSORC was established in late 1999/early 2000 to assist the NEM Governance and 

Liability Steering Committee, comprising the NEM jurisdictions and the Commonwealth.  

A final report for the MSORC process was never published 

7
  Generatorsô bidding and rebidding strategies and their effect on prices, NECA, July 2001 

8
  Appendix E.4, Congestion Management Review - Final Report, AEMC, June 2008.  

http://www.aemc.gov.au/electricity.php?r=20070416.102156. 

9
  IES (1999), Op. cit. 

http://www.aemc.gov.au/electricity.php?r=20070416.102156


Review of Network Support & Control Services – Issues and Options Discussion paper 

July 2008 Page 12 of 87 

 
(a1) NEMMCO must review, prepare and publish a report on: é 

(4) the provision of network control ancillary services including: 

(i) a review of the responsibilities of NEMMCO and 
Transmission Network Service Providers for the provision 
of reactive power support; 

(ii) a review of the formulation of those generic network 
constraints within central dispatch that are dependant on 
the provision of network control ancillary services; and 

(iii) a program to assess the potential implementation of 
market mechanisms for the recruitment and dispatch of 
NCAS. 

(a2) In conducting the reviews under clause 3.1.4(a1) é 

(2) elements of the reviews set out under clauses é 3.1.4(a1)(4)(iii) 
must take into consideration the results of the [NECA report that 
analyses the outcome of trade in market ancillary services 
through the spot market.] 

 

 

The requirement for NEMMCO to conduct the review remains in clause 3.1.4(a1)(4) 

of the current version of the Rules
10

.  The review has been delayed until now for the 

following reasons: 

 The review required by clause 3.1.4(a1)(4) had to take account of the NECA 

report alluded to in clause 3.1.4(a2)(2) ï a final version of this NECA report 

was not released prior to NECA being disbanded
11

.  This requirement was 

subsequently removed from the Rules; and 

 Given the possibility of NEMMCOôs review overlapping with the 

considerations of the AEMCôs Congestion Management Review (CMR), after 

discussion with the AEMC and with AEMCôs agreement, NEMMCO decided 

to delay the commencement of the review until such time as the AEMC was 

able to provide some indication as to the outcomes of the CMR. 

Further information on the evolution of Network Control Ancillary Services can be 

found in an Appendix to the AEMCôs CMR final report
12

.  

The CMR draft report was released in September 2007 and, whilst the CMR considers 

NSCS matters to some degree, findings contained in the draft report are consistent 

with this review progressing. 

                                                

10
  National Electricity Rules, Version 21 (1 July 2008). 

11
  A draft report on frequency control ancillary services was published by NECA as part of its 

review, and the final report has subsequently been made available to NEMMCO ï see 

Review of market ancillary services, NECA, Final report (June 2004)  

http://www.nemmco.com.au/powersystemops/160-0287.pdf. 

12
  Appendix E.4, Congestion Management Review ï Final Report, AEMC, June 2008.  

http://www.aemc.gov.au/electricity.php?r=20070416.102156. 

http://www.nemmco.com.au/powersystemops/160-0287.pdf
http://www.aemc.gov.au/electricity.php?r=20070416.102156
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1.6 Objectives of the Review 

The objectives of the NSCS Review are: 

 To identify and address issues surrounding the current arrangements for the 

procurement and deployment of NSCS by TNSPs and NEMMCO; and 

 To identify, evaluate and make recommendations on potential alternative 

arrangements for the more efficient procurement and deployment of NSCS, in 

accordance with the Rule obligation. 

In pursuing these objectives the NSCS Review will take into consideration: 

 Other reviews and market reforms currently underway, and ñthe need to 

balance the benefit of utilising the results of other reviews or market experience 

(including experience and practices of relevant overseas operators) and the 

need to progress market developmentò
13

; 

 The power system technologies, practices and processes that are likely to 

emerge over the next few years, and its implications for NSCS; and 

 The achievement of the national electricity objective as defined in Section 7 of 

the National Electricity Law. 

1.7 Scope of the Review 

Prior to producing this Paper, NEMMCO consulted stakeholders on the scope for the 

NSCS Review. 

After consideration of submissions on the Draft Scoping paper, NEMMCO finalised 

the scope of the NSCS review
14

 as follows: 

1. Service Definition 

Review the current service definitions to ensure they are unambiguous, 

transparent and outcome-focused and align with the market design principles in 

clause 3.1.4(a) of the Rules, in order to facilitate the efficient, competitive 

provision of service while still meeting power system security and reliability 

obligations. 

                                                

13
  As required under Clause 3.1.4(a2)(4) of the Rules 

14
  NSCS Review - Final Scoping paper, NEMMCO, 1 June 2008 

http://www.nemmco.com.au/powersystemops/168-0097.pdf 

 

http://www.nemmco.com.au/powersystemops/168-0097.pdf
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2. Service Substitutability 

Review the likely consequences of service substitutability for efficient 

procurement and deployment of NSCS and delivery of network capability 

outcomes given:  

ï TNSP choices with respect to either installing infrastructure or contracting 

with parties to provide network capability;  

ï NEMMCOôs opportunities to contract with Registered Participants for 

reactive power capability or network loading control; and 

ï The variety of purposes to which various services can be put. 

3. Service Procurement  

ï The clarity of the boundaries of NSCS procurement responsibilities 

between NEMMCO and individual TNSPs; and 

ï The clarity of the boundaries of NSCS procurement responsibilities 

between TNSPs. 

Note that the scope in this area is broader than the minimum terms of reference 

for the review under clause 3.1.4(a1)(4) of the Rules, which does not require a 

review of the responsibilities of TNSPs and NEMMCO for NCAS other than 

for reactive power support. 

4. Service Deployment 

Examine options for more efficient deployment of NSCS through either 

integrating relevant services more effectively with the central dispatch process, 

or other service deployment models. 

5. Service Cost Recovery 

The likely consequences of different cost recovery mechanisms for the delivery 

of ostensibly similar services. 

6. Barriers to Market Entry of Service Providers 

Whether inappropriate barriers to entry are present or are likely to emerge in 

the market for NSCS. 

7. Types of NSCS Markets 

Examine the potential for both real-time markets for NSCS and alternatives to 

existing forms of bilateral contracting.  



Review of Network Support & Control Services – Issues and Options Discussion paper 

July 2008 Page 15 of 87 

Review will be forward-looking  

The NSCS Review will be sufficiently forward-looking to take account of: 

 The changes in the mix of power system technologies and processes that are 

likely to emerge in the NEM over the next few years, particularly in response to 

climate change and constraints on greenhouse gas emissions; and  

 The impact of those changes on the efficient maintenance of power system 

security in relation to transmission network support and control, well ahead of 

any operational issues emerging. 

Review will consider international practice 

Clause 3.1.4(a1)(4)(iii) of the Rules requires that the NSCS Review include ña 

program to assess the potential implementation of market mechanisms for the 

recruitment and dispatch of NCAS.ò 

 

Such a program will include, and be informed by, a brief review of international 

practices in the procurement and delivery of transmission network reactive power 

support. 

Review may consider technical barriers to demand-side participation 

As part of AEMCôs current review into Demand-Side Participation (DSP) in the 

NEM, the AEMC have requested that NEMMCO examine in this NSCS Review 

whether there are any technical impediments to the effective participation of demand-

side responders in the provision of NSCS. 

NEMMCO generally notes that DSP providers are not required to become a 

Registered Participant, and are hence not subject to the technical requirements for 

network connection under Chapter 5 of the Rules.  In any case distribution-connected 

loads are exempt from the Chapter 5 technical requirements. 

Therefore while this Paper does not aim to specifically examine technical 

impediments to DSP participation in the provision of NSCS, NEMMCO has 

undertaken to consider and review such issues if they are identified in submissions to 

this Paper. 
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2 Conduct of the Review 

This Section outlines how NEMMCO intends to conduct the NSCS Review and the 

framework for considering issues and options proposed. 

Note that this NSCS Review must be conducted in accordance with Rule Consultation 

procedures. 

2.1 Framework for Evaluating Issues and Options 

In this Paper NEMMCO identifies a number of issues with the current NSCS 

arrangements and a range of options to potentially address those issues, as a starting 

point for further discussion and debate during the NSCS Review itself. 

It is relevant to consider the framework that NEMMCO will use when evaluating 

issues and options identified during the NSCS Review.  The review framework will 

address the following questions: 

 How will issues be assessed, validated and prioritised? 

 How will proposed options to address valid issues be assessed and compared? 

 How will this review interact with other related reviews?  

2.1.1 How will issues be assessed, validated and prioritised? 

Prioritising the issues can help to guide the scope for short-term implementation 

options versus those that require medium to long-term strategies. The factors that will 

influence the priority of issues include: 

 The simplicity or complexity of implementation; 

 The cost of implementation; and 

 The nature and size of benefit of the change. 

When prioritising issues, NEMMCO will seek to identify simple, low cost and high 

impact issues to act on first. However, we recognise that some issues may have a high 

impact but require more fundamental change to the Rules and operation of the NEM.  

NEMMCO will seek to identify these and recommend further work where appropriate 

to consider the costs and benefits of change. 

2.1.2 How will proposed options be assessed and compared? 

The following general principles and criteria will be used in assessing the relative 

merits of proposed options to address issues with the current NSCS arrangements: 

 The proposal must achieve the national electricity objective, by promoting the 

efficient investment in, and use of, network services (including NSCS) for the 

long-term interests of electricity consumers in terms of price, quality, reliability 

and security of electricity supply; 

 The proposal must adhere to the market design principles in clause 3.1.4(a) of the 

Rules, as outlined in Appendix 1 of this Paper; 
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 The proposal should align with the broad criteria outlined by the Energy Reform 

Implementation Group (ERIG) in their report
15

 to the Council of Australian 

Governments (COAG); 

 A service provider cannot be held accountable for meeting a performance 

standard for delivery of a service over which they have no control - standards and 

incentives must be limited to those aspects of service performance that the service 

provider has both the ability and the right to control. 

2.1.3 How will this review interact with other related reviews? 

In conducting this NSCS Review, NEMMCO is required under clause 3.1.4(a2(4) of 

the Rules to take account of, and be informed by, market experience and the outcomes 

from other related reviews and reforms that are currently underway: 

 

 
(a2)  In conducting the reviews under clause 3.1.4(a1), NEMMCO must: é 

(4) take into account when setting the program of the reviews the need to 
balance the benefit of utilising the results of other reviews or market 
experience and the need to progress market development; 

Recommendations developed as part of the NSCS Review will be, where possible, 

consistent with, and complementary to, those other reviews and reforms. 

Table 1 below summarises how the NSCS Review may interact with the other related 

reviews. 

Table 1: Interaction of NSCS Review with Other Related Reviews 

Review 

 

Conducted 

By 

Final 

Report By 

Interaction with NSCS Review 

Congestion 

Management 

Review (CMR) 

AEMC Issued  

16 Jun 

2008 

The NSCS Review was delayed pending the 

release of the Draft CMR Report.  

The CMR Review has proposed Rule changes 

to enhance network constraint information 

and to improve the cost recovery 

arrangements for negative inter-regional 

settlement residues and generator 

contributions to shared transmission network 

augmentations, all which may result in more 

efficient investment in and use of NSCS. 

National 

Transmission 

Planner (NTP) 

Review 

AEMC Issued  

22 July 

2008 

The National Transmission Planner 

responsibilities will include the long-term 

planning for NSCS to support network 

augmentations, in accordance with the 

proposed Regulatory Investment Test.  The 

National Transmission Planner will consider 

                                                

15
  Pg 149, ñEnergy Reform - The way forward for Australiaò, ERIG, Jan 2007, 

http://www.erig.gov.au/assets/documents/erig/ERIG_main_report20070413181231.pdf 

http://www.erig.gov.au/assets/documents/erig/ERIG_main_report20070413181231.pdf
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the NSCS required to support existing and 

future transmission network transfer 

capability
16

 

Transmission 

Reliability 

Standards 

Review 

Reliability 

Panel 

Sep 2008 Initiatives to develop a nationally consistent 

framework for jurisdictional transmission 

reliability standards may result in more 

efficient investment in and use of NSCS 

Demand Side 

Participation 

(DSP) Review 

AEMC Dec 2008 Initiatives to improve demand-side 

participation may include reforms to the 

arrangements for planning, procurement and 

delivery of NSCS. 

The scope of the NSCS Review does not 

specifically include assessing whether the 

technical standards for network connection 

unduly hinder DSP in the provision of NSCS. 

However NEMMCO will consider such 

matters if they are raised during the NSCS 

Review, and may elect to widen the review to 

cover all technologies and where appropriate 

make submissions to the Technical Standards 

Review. 

Technical 

Standards 

Review 

Reliability 

Panel 

Dec 2008 Reforms to the Technical Standards for 

network connection may alter the balance of 

mandatory (non-market) versus discretionary 

(market) provision of NSCS and the future 

mix of network versus non-network 

investments. 

 

2.2 Implementation Timing for Review Recommendations 

Separate to this NSCS Review, NEMMCO is currently in the process of re-

establishing NCAS contracts to cover the next three year period, concluding around 

mid 2011 with a 1-year option to extend.   

While the timeframes for implementation and the nature of any transitional 

arrangements will ultimately depend on the findings of this review, the existence and 

duration of the current round of NCAS contracts should allow sufficient time to 

prepare for and implement most changes affecting NCAS that arise from this review, 

including any Rule changes and transitional arrangements. 

 

 

                                                

16
  In accordance with proposed clause 5.6A.2(d)(3) in Schedule 1 of the draft National 

Electricity Amendment (National Transmission Planner) Rule 2008,  

http://www.aemc.gov.au/electricity.php?r=20070710.172341 

http://www.aemc.gov.au/electricity.php?r=20070710.172341
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3 The Current Arrangements 

The current arrangements for the provision of Network Support and Control Services 

(NSCS) must firstly be understood before they can be effectively reviewed.  

Understanding the current arrangements requires knowledge of: 

 The concepts of power system security, power system reliability and network 

reliability;  

 The types of services that comprise the set of NSCS; 

 The obligations on TNSPs, other Registered Participants and NEMMCO for the 

provision of NSCS; and 

 The mechanisms for procurement, deployment and cost recovery of NSCS by 

both TNSPs and NEMMCO. 

This Section describes the current NSCS arrangements in that context.  

3.1 Security and Reliability Concepts in the NEM 

To ensure a sound foundation for discussion of NSCS matters, it is important from the 

outset to have a common understanding of the concepts of power system security, 

power system reliability and network reliability as they apply in the NEM. 

The reasons why customers may not receive a continuous, uninterrupted supply of 

electricity are: 

1. Security: action has been taken (including selective, controlled involuntary 

supply interruption as a last resort) to ensure that power system equipment is 

protected from damage or from exceeding safe operating limits that, if left 

unchecked, may lead to uncontrolled cascading outages and wider supply 

interruptions. 

2. Reliability: there is simply insufficient capacity to generate or transport 

electricity across the networks to meet all customer demand. This reason is 

economic to the extent that it must be cost-effective for generators and 

networks to have enough capacity to meet the demand at all times. 

While threats to power system security (such as unplanned loss of generation, 

network or load owing to faults or extreme weather conditions) are ever present and 

largely outside the control of the market, threats to supply reliability are usually 

signalled well in advance and should be addressed through a combination of 

regulatory obligations and electricity market forces. 

Power System Security 

Power system security is defined in the Rules as: 

 
ñThe safe scheduling operation and control of the power system on a continuous 
basis in accordance with the principles set out in clause 4.2.6.ò 
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Clause 4.2.6(a) and (b) of the Rules requires operation of the power system
17

, to the 

extent practicable, within its technical envelope so that the power system will remain 

in a secure operating state, or following a contingency event or significant change in 

power system conditions, will return to a secure operating state ñas soon as it is 

practical to do so, and, in any event, within thirty minutesò. 

A secure operating state exists when, according to clause 4.2.4(a) of the Rules: 

 
é in NEMMCO's reasonable opinion, taking into consideration the appropriate 
 power system security principles described in clause 4.2.6: 

(1) the power system is in a satisfactory operating state; and 

(2) the power system will return to a satisfactory operating state following 
the occurrence of a single credible contingency event in accordance 
with the power system security and reliability standards 

The Reliability Panel determines the power system security and reliability standards, 

on the advice of NEMMCO. 

Under clause 4.2.4(a) of the Rules a satisfactory operating state exists when: 

 

(a)  the frequency at all energised busbars of the power system is within the 
normal operating frequency band, except for brief excursions outside the 
normal operating frequency band but within the normal operating 
frequency excursion band; 

(b)  the voltage magnitudes at all energised busbars at any switchyard or 
substation of the power system are within the relevant limits set by the 
relevant Network Service Providers in accordance with clause S5.1.4 of 
schedule 5.1; 

(c)  the current flows on all transmission lines of the power system are within 
the ratings (accounting for time dependency in the case of emergency 
ratings) as defined by the relevant Network Service Providers in 
accordance with schedule 5.1; 

(d)  all other plant forming part of or impacting on the power system is being 
operated within the relevant operating ratings (accounting for time 
dependency in the case of emergency ratings) as defined by the 
relevant Network Service Providers in accordance with schedule 5.1; 

(e) the configuration of the power system is such that the severity of any 
potential fault is within the capability of circuit breakers to disconnect the 
faulted circuit or equipment; and 

(f)  the conditions of the power system are stable in accordance with 
requirements designated in or under clause S5.1.8 of schedule 5.1. 
 

                                                

17
  While the Rules define the power system to include generation, transmission and 

distribution networks, NEMMCOôs power system security obligations to not extend to the 

distribution network. 
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Power System Reliability 

While power system reliability is not formally defined in the Rules, the power system 

is said to be in a reliable operating state when, according to clause 4.2.7 of the Rules: 

 

(a) NEMMCO has not disconnected, and does not expect to disconnect, any 
points of load connection under clause 4.8.9; 

(b)  no load shedding is occurring or expected to occur anywhere on the power 
system under clause 4.8.9; and 

(c)  in NEMMCO's reasonable opinion the levels of short term and medium 
term capacity reserves available to the power system are at least equal to 
the required levels determined in accordance with the power system 
security and reliability standards. 
 

 

The Reliability Panel has determined the power system reliability standard for the 

NEM
18

 as: 

 

é  the maximum permissible unserved energy (USE), or the maximum allowable 
level of electricity at risk of not being supplied to consumers, is 0.002% of the 
annual energy consumption for the associated region or regions per financial year 
 

 

Network Reliability 

Network reliability relates to the level of continuity of electricity supply that network 

users can expect, as reflected in their network connection agreements and which 

influences the degree of ñas-builtò network redundancy. 

Minimum standards for network reliability are defined both in the Rules and in the 

network reliability standards of the relevant jurisdiction.  

Under schedule 5.1.2 of the Rules: 

 
Network Service Providers must plan, design, maintain and operate their 
transmission networks and distribution networks to allow the transfer of power 
from generating units to Customers with all facilities or equipment associated the 
power system in service and may be required by a Registered Participant under 
a connection agreement to continue to allow the transfer of power with certain 
facilities or plant associated with the power system out of service, whether or not 
accompanied by the occurrence of certain faults (called ñcredible contingency 
eventsò). 
 

Schedule 5.1.2.2 of the Rules then sets out the minimum standards for network 

reliability and the principles for negotiating service reliability above those standards. 

                                                

18
 ñNEM Reliability Standard ï Generation and Bulk Supplyò, Reliability Panel, Dec 2007, 

http://www.aemc.gov.au/pdfs/Reliability%20Panel/NEM%20Reliability%20Standard%20-

%20Generation%20and%20Bulk%20Supply%20-%20December%202007.pdf 

http://www.aemc.gov.au/pdfs/Reliability%20Panel/NEM%20Reliability%20Standard%20-%20Generation%20and%20Bulk%20Supply%20-%20December%202007.PDF
http://www.aemc.gov.au/pdfs/Reliability%20Panel/NEM%20Reliability%20Standard%20-%20Generation%20and%20Bulk%20Supply%20-%20December%202007.PDF
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The jurisdiction-specific transmission network reliability standards are 

complementary to the network reliability standards in the Rules. 

3.2 Types of Network Support and Control Service 

For the purposes of this review, NEMMCO has classified Network Support and 

Control Services (NSCS) in terms of either their application or their procurement 

mechanism. 

3.2.1 NSCS, by Application 

Network Voltage Control 

The network voltage control service (also referred to as reactive power service) arises 

from the need for NEMMCO to maintain transmission network voltages at various 

key locations within limits agreed with the relevant TNSP, both under normal 

circumstances (steady state stability) and immediately after a credible contingency 

event (transient stability) to avoid voltage collapse. 

A secondary benefit of network voltage control service is to minimise transmission 

network electrical losses and, in doing so, increasing the power transfer capability 

over that network element at times when the service is available for automatic 

response to the credible contingency event (enabled). 

The forms of network voltage control service can be categorised into: 

 Contingency service: Service which is automatically initiated following an 

unplanned contingency event to rapidly restore network voltage at the affected 

connection point within the agreed normal operating range.  Contingency service 

typically has a response time of within seconds.  

 

Examples of contingency service providers are SVCs, Generator and SynCon 

automatic voltage regulation (AVR) schemes and automatic under-voltage load 

shedding schemes.  

 Regulation service: Service initiated in response to small changes in voltage at a 

network connection point by varying reactive power generation into, or 

absorption from, that connection point in order to restore network voltage within 

the agreed normal operating range. 

 

This service is deployed for reasons other than in response to an unplanned 

contingency event and hence may have a slower response time than the 

contingency service. 

 

Examples of regulation service providers are Generator or SynCon automatic 

voltage regulation (AVR) schemes, generator transformer automatic tap changers, 

capacitors and reactors.  
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Network Loading Control 

The need for network loading control service arises from the (often conflicting) 

requirements to maintain a reliable electricity supply to transmission customers while 

keeping the relevant transmission network loadings within their secure operating 

limits (pre-contingency) and satisfactory operating limits (post-contingency). 

Operating limits for network elements, and the current (thermal) ratings, voltage 

ratings or power system stability equations upon which they are based, are determined 

by the relevant TNSP based on power system studies and advised to NEMMCO.  

NEMMCO performs a due diligence on the operating limits before converting them 

into network constraint equations for use in NEMDE. 

Thermal ratings may take into account temperature, wind speed and time Thermal 

limit equations tend to be less complex than power system stability equations.   

Transmission lines, for example, may be operated post-contingency up to their 15-

minute thermal rating, on the basis that NEMMCO would take corrective action 

within that time to re-dispatch generation patterns through its 5-minute central 

dispatch process in order to reduce transmission line flows to within continuous 

thermal ratings.   

The use of shorter-term thermal ratings, as high as 5-minute ratings, is made possible 

where the TNSP provides, or approves the use of by others
19

, an automatic control 

scheme that can rapidly limit post-contingent flows to within continuous ratings.   

The forms of network loading control service can be categorised into: 

 Fast service: Service which is automatically initiated following an unplanned 

contingency event to rapidly reduce loading on the affected network element from 

at its short-term thermal rating to within its continuous thermal rating.   

 

This service, whenever enabled, allows the TNSP to normally operate the relevant 

network element at a higher pre-contingent secure operating limit, on the 

assumption that the network can operate at a post-contingent flow up to its short-

term thermal rating given the corrective action of the fast service. 

 

While service response time could theoretically match the duration of the short-

term rating (that is, allow a maximum of 5 minutes to reduce from a 5-minute 

rated flow), in practice TNSPs require a safety margin if the automatic response 

fails and the service needs to be manually initiated. Therefore fast service 

typically has a response time of within seconds. 

                                                

19
  For example NEMMCOôs deploys NLCAS to make use of a higher 5-minute thermal rating 

on the Snowy to Victoria interconnector. 
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 Delayed service: Service which is initiated for reasons other than in response to 

an unplanned contingency event and hence may have a slower response time (in 

the order of minutes) than the fast service.  Delayed service may be required to 

meet the forecast peak demand in a part of the transmission network where power 

transfers into that area are, or will be, constrained at the secure operating limit of 

the relevant network element and would otherwise result in unserved demand.  

Some network support agreements between TNSPs and generators or loads are 

examples of this delayed service. 

In the absence of a network loading control service the TNSP may need to either:  

 Bring forward capital works to augment the existing transmission network and 

increase overall transfer capability (potentially at greater cost than providing the 

service); or  

 With the agreement of the relevant transmission customer, accept a higher risk of 

interruption to supply (that is, lower level of reliability) when interruption is 

required to avoid network overload or voltage collapse. 

Network operating limits required to maintain power system stability tend to be more 

complex than limits based on thermal ratings, as they are a function the number, type, 

location, output and relative inertia of synchronous generators connected to the power 

system and the statuses of voltage control devices.  This means the limit itself varies 

depending upon market dispatch outcomes calculated by NEMDE, which may make it 

a more difficult and less intuitive exercise to identify and quantify opportunities to 

enhance such operating limits. 

Given that TNSPs are already procuring network loading control services from 

demand-side responders to defer network augmentations, they are likely to be in a 

good position to propose innovative ways to increase transmission network transfer 

capability. 
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3.2.2 NSCS, by Procurement Mechanism 

The types of Network Support and Control Services can also be defined in terms of 

how those services are procured
20

: 

Network Control Services 

 

These are services delivered by TNSPs from their own infrastructure, and are 

typically network control schemes or in the form of voltage control from sources such 

as: 

ï Capacitor banks and Reactors; 

ï Static VAR Compensators (SVCs); and 

ï Network configuration control schemes 

Network Support Services  

 

These are services procured by TNSPs via contracts with third parties, either as a 

condition of that partyôs network connection agreement (mandatory provision) or 

under a separate Network Support Agreement or NSA (discretionary provision).  

Under the Rules, Registered Participants (Generators, Customers and MNSPs) are 

required to deliver network support service up to the registered performance standard 

levels specified in their connection agreement.  TNSPs may separately contract with 

Registered Participants to deliver further network support service beyond their 

registered performance standard levels under the terms of an NSA.  

Network support services are typically delivered by: 

ï Generators agreeing to be constrained-on or constrained-off against their energy 

market dispatch level; 

ï Customers agreeing to switch on or switch off loads, potentially through the 

operation of a specific control mechanisms; 

ï Generators providing reactive power capability. 

Network Control Ancillary Services (NCAS)  

 

These are services procured by NEMMCO via NCAS contracts with Registered 

Participants (except TNSPs) for service beyond their registered performance standard 

levels for the purposes of either: 

ï Reactive Power Ancillary Service (RPAS) in the form of voltage control, and 

may be delivered by: 

 Generators operating in generation mode; 

                                                

20
  A detailed description of how each type of NSCS is deployed can be found in Appendix E.4 

ñNetwork Support and Control Servicesò of AEMCôs Congestion Management Review final 

report released in June 2008 
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 Generators operating in synchronous condenser mode (SynCons)21; and 

 DC links; 

ï Network Loading Control Ancillary Service (NLCAS), which may be 

delivered by: 

 Generator control schemes ï for example: rapid generator unit loading; or 

rapid generator unit unloading; and 

 Customer load tripping schemes. 

Note that there is a high degree of substitutability of the various means for delivering 

Network Support and Control Services. 

3.3 What are the Service Obligations? 

In broad terms, TNSPs are responsible for ensuring an intra-regionally reliable 

transmission network while operating their network within secure limits to avoid 

damage to their assets and to ensure public safety.  NEMMCO is responsible for 

ensuring a NEM-wide secure and reliable power system. 

If TNSPs do not deliver a secure and reliable transmission network, NEMMCO would 

manage the overall power system to remain secure and if possible reliable. 

The availability of appropriate levels of NSCS is necessary for the secure and reliable 

operation of the power system.  NSCS is also used to maximise the value of spot 

market trade.  In practice, the two objectives are mutually dependent. 

3.3.1 TNSP Obligations 

Each TNSP (and DNSP) is responsible for planning, procuring, deploying and 

delivering transmission (and distribution) network services in order to maintain the 

standards for reliability and quality of electricity supply to its network customers. 

TNSPs are obliged to meet network reliability standards which are unique to each 

TNSP and are derived from a combination of national market rule obligations, 

jurisdictional regulatory instruments and agreements relating to negotiated local 

services, and include: 

 System standards and network performance requirements under schedules 5.1 

and 5.1a of the Rules respectively; 

 Requirements outlined in State-based legislation; 

 Licence conditions imposed by jurisdictional regulators or ministers; 

 Standards agreed with connected network users; 

 Standards imposed via regulatory revenue resets conducted by the AER; and 

                                                

21
  Generators operating in SynCon mode do not produce active power (MW) ï they operate as 

a motor (with small or negligible load on the power system), but retain the ability to inject 

and absorb reactive power (MVArs). 
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 Standards imposed by Standards Australia or relevant international standards. 

Apart from these formal TNSP obligations, long-term network planning documents 

such as the TNSPs Annual Planning Reports (APR) and NEMMCOôs Annual 

National Transmission Statement (ANTS) may indirectly influence market 

expectations of future network developments. 

The mix of assets and form of network support and control service that a TNSP 

supplies with its own network infrastructure, or procures via contract with third 

parties, will be a function of: 

 The TNSPs obligation to meet their mandatory network service standards, and;  

 The relative merit of available reliability options to meet those network service 

standards at minimum cost, as assessed through the AERôs Regulatory Test
22

. 

TNSPs may also, at their discretion, pursue investment opportunities (market benefit 

options) to enhance transmission network transfer capability beyond the level of their 

reliability obligation, subject to demonstrating a net market benefit under the AERôs 

Regulatory Test
22

. 

3.3.2 Registered Participant Obligations 

Clause 4.15 of the Rules obliges Registered Participants (Generators, Customers and 

MNSPs) to provide technical capabilities (including NSCS) at their network 

connection point up to the level of their registered performance standard, without 

explicit compensation
23

. 

These obligations derive from the need for the relevant TNSP to ensure it continues to 

meet its own obligations (as outlined in Section 3.3.1) following the network 

connection of the Registered Participant.  To this end each Registered Participant and 

the connecting TNSP negotiate and (subject to NEMMCO advice) agree to a set of 

performance standards for providing capability against each technical requirement in 

schedule 5 of the Rules. 

For each technical requirement a performance standard is negotiated between the 

bounds of an automatic and minimum access standard. 

The agreed performance standards are registered with NEMMCO, and are reflected 

within (and form part of) the connection agreement between the Registered 

Participant and the relevant TNSP. 

                                                

22
  Clause 5.6.5A(b) of the Rules describes the dual objectives of the Regulatory Test. 

23
  Clause 3.11.3(i) of the Rules precludes NEMMCO from compensating Generators for the 

provision of capability up to their performance standard. 
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Variation of performance standards requires variation and re-negotiation of 

connection agreements.  The recent Technical Standards Rules changes
24

 required 

variations to the registered performance standards to be included in connection 

agreements and may require re-negotiation of connection agreements. 

Strictly speaking, the negotiation process only fully applies to the connection of new 

generating units following the commencement of the performance standards regime 

on 16 November 2003
25

.  Generating units connected to the power system prior to 

then, and Tasmanian generating units, have performance standards reflecting a 

grandfathering of pre-existing capability requirements. 

Network Voltage Control Obligations 

The level and quality of reactive power capability that must be provided by generating 

systems when required to assist in the management of network voltage control is 

specified within their performance standards, which are derived from a combination 

of technical requirements defined under schedules 5.2.5.1, 5.2.5.2, 5.2.5.9, 5.2.5.10 

and 5.2.5.13 of the Rules. 

Generators are obliged to supply and absorb reactive power at their network 

connection point, if required by NEMMCO, up to their registered performance 

standard or beyond if permitted under an RPAS contract or (if applicable) a NSA. 

Network Loading Control Obligations  

The level and quality of active power capability that must be provided by generating 

systems when required to assist in the management of network loading control is also 

specified within their performance standards, which are derived from a combination 

of technical requirements defined under schedules 5.2.5.9, 5.2.5.10, 5.2.5.12 and 

5.2.5.14 of the Rules. 

3.3.3 NEMMCO Obligations 

NEMMCO is responsible under the Rules for the orderly operation of the NEM in 

order to maintain power system security
26

 and reliability
27

, and achieves this through: 

 The central dispatch process operated by NEMMCO, which is a security-

constrained energy/FCAS market co-optimisation that controls scheduled 

generator outputs every 5 minutes in order to maintain the transmission network 

within secure operating limits and translated into network constraint equations. as 

advised by TNSP; 

 NEMMCOôs Pre-dispatch and PASA processes; 

                                                

24
  National Electricity Amendment (Technical Standards for Wind Generation and other 

Generator connections) Rule 2007 No.2, effective from 15 March 2007, 

http://www.aemc.gov.au/pdfs/rules/amending%20rules%202007/Rule%20No%2002.pdf 

25
  See National Electricity Code amendment 8.3. 

26
  Under clauses 4.3.1(a) and 4.8.9(a) of the Rules 

27
  Under clauses 4.3.1(l) and 4.8.9(a) of the Rules 

http://www.aemc.gov.au/pdfs/rules/amending%20rules%202007/Rule%20No%2002.pdf
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 The issue of dispatch instructions (including ancillary service instructions) under 

rules 4.9.2, 4.9.2A, 4.9.3 and 4.9.3A; 

 The issue of market notices;  

 The issue of directions or instructions under rule 4.8.9 or Section 116 of the 

National Electricity Law; and 

 NEMMCOôs various network operating agency agreements with TNSPs.  

Under the Rules NEMMCO must maintain power system security on a continuous 

basis and cover the next credible contingency (within 30 minutes of the previous 

contingency
28

) through ongoing pre-contingency actions, including the enabling of 

NSCS which is reflected in network constraint equations in NEMDE and which may 

ultimately constrain the dispatch of scheduled plant and affect spot market prices. 

While NEMMCO may use uncontracted involuntary load shedding to maintain power 

system security, it would only do so as a last resort and not on a planning basis, which 

means that the secure operating limits defined in network constraint equations in 

NEMDE do not assume the post-contingent use of any involuntary load shedding. 

While NEMMCO has the facilities to monitor real-time voltages, flows and statuses 

associated with transmission network devices, NEMMCO generally does not have 

direct operational control over those devices.  NEMMCO has therefore established 

System Operator agreements with each TNSP, so that the TNSP operates their 

network as required by NEMMCO in order for NEMMCO to maintain power system 

security. 

NEMMCOôs operational responsibilities do not extend to managing the distribution 

network except to the extent that it affects security of the transmission network or the 

dispatch of scheduled participants. 

NEMMCO is permitted under clause 3.11.3(b) of the Rules to meet their power 

system security obligations through the procurement of non-market ancillary services, 

defined in clause 3.11.1(c) of the Rules as: 

 

(c)  Non-market ancillary services are ancillary services which are not acquired 
by NEMMCO as part of the spot market, but under agreements which are 
entered into following a call for offers in accordance with this rule 3.11.  The 
prices for non-market ancillary services are determined in accordance with 
the relevant ancillary services agreements. 

Non-market ancillary services may be procured through either:  

 Imposing minimum technical standards for ancillary service provision to be met 

by Registered Participants as part of their connection agreement;  

 Procuring NCAS; or, as a last resort;  

 Issuing directions under clause 4.8.9 of the Rules.   

                                                

28
  Given the Rules obligation to restore power system security within 30 minutes, NSCS with 

a service response time of more than 30 minutes would have limited use. 
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This is stated in clauses 3.11.3(a) and (b) of the Rules as: 

(a) NEMMCO must use reasonable endeavours to acquire non-market ancillary 
services in accordance with the remaining relevant provisions of rule 3.11. 

(b) The requirement for NEMMCO to acquire non-market ancillary services 
referred to in clause 3.11.3(a) must be met in the following ways: 

(1) by NEMMCO setting minimum standards which are to be dealt with in 
Registered Participantsô connection agreements for the technical 
performance of the service; or 

(2) by NEMMCO acquiring ancillary services in accordance with this rule 
3.11 or giving a direction in accordance with clause 4.8.9. 

 

To date NEMMCO has chosen to procure NCAS rather than setting any minimum 

standards for the technical performance of non-market ancillary services under clause 

3.11.3(b)(1). 

NEMMCOôs obligations with respect to procuring and deploying NCAS are 

expressed in clause 3.11.4(b) of the Rules, which states: 

 

 
NEMMCO must develop and publish a procedure for determining the quantity of 
each kind of network control ancillary service

29
 required for NEMMCO: 

(1) to achieve the power system security and reliability standards; and 

(2) where practicable to enhance network transfer capability whilst still 
maintaining a secure operating state when, in NEMMCO's reasonable 
opinion, the resultant expected increase in network control ancillary service 
costs will not exceed the resultant expected increase in benefits of trade 
from the spot market. 
 

 

The Rules define network control ancillary service as: 

  
A service identified in clause 3.11.4(a) which provides NEMMCO with a capability 
to control the real or reactive power flow into or out of a transmission network in 
order to:  

(a) maintain the transmission network within its current, voltage, or stability limits 
following a credible contingency event; or 

(b) enhance the value of spot market trading in conjunction with the central 
dispatch process 

 

 

                                                

29
  Clause 3.11.4(b) of the Rules actually refers to ñnon-market ancillary servicesò that 

comprise both system restart ancillary services (SRAS) and network control ancillary 

services (NCAS).  Procurement of SRAS is not relevant to this NSCS Review. 
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NEMMCO attempts to procure and deploy NCAS according to clause 3.11.4(b) and 

to meet the market design principles in clause 3.1.4(a) of the Rules, that is. 

 To achieve a secure and reliable power system at a minimised cost; and 

 To maximise the value of spot market trade where it is economic to do so - for 

example, where the cost of deploying the service is lower than the resulting 

improvement in the dispatch objective cost function. 

NEMMCOôs role with respect to ensuring availability of appropriate levels of NCAS 

for the purpose of maintaining power system security and reliability under clause 

3.11.4(b)(1) of the Rules is essentially that of a ñprocurer of last resortò. 

In addition to NEMMCOôs power system security and reliability obligations, 

NEMMCO is required under clause 3.11.4(b)(2) of the Rules to, where practicable, 

procure and deploy NCAS for the purpose of enhancing spot market outcomes.   

Figure 1 below summarises the interactions of the various parties in the mandatory 

and discretionary provision of the various types of NSCS. 
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Figure 1:  Summary of the NSCS Procurement Obligations 
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3.4 How are Service Requirements Defined? 

3.4.1 Defined by TNSPs  

The Rules require TNSPs to carry out an annual planning review in conjunction with 

connected DNSPs, and to produce an Annual Planning Report which outlines their 

transmission network and non-network augmentation plans over the next 10 years to 

meet their identified network reliability obligations.  

In conjunction with this annual planning process, TNSPs are also required to 

participate with NEMMCO, as part of the ANTS review process, in the development 

of conceptual network augmentations to relieve market-significant network 

congestion on national transmission flow paths. 

These planning processes also result in TNSPs defining NSCS requirements for both 

network voltage control and network loading control, which are procured by the 

TNSP from a combination of their own regulated network assets and viable non-

network options that are demonstrated through the Regulatory Test to deliver overall 

net cost savings. 

As noted in Section 3.3.2, TNSPs will take into account the mandated provision of 

NSCS from Registered Participants up to their performance standard (in accordance 

with their connection agreement) before determining the residual service requirement 

to be procured. 

3.4.2 Defined by NEMMCO 

As required under the Rules, NEMMCO has defined Network Control Ancillary 

Services (NCAS) as comprising the Reactive Power Ancillary Service (RPAS) and 

the Network Loading Control Ancillary Service (NLCAS). 

NEMMCO has recently reviewed the NCAS arrangements in consultation with the 

market, resulting in changes to the definitions of the above services
30

 and the NCAS 

tendering process itself
31

. 

NEMMCO assumes, when assessing the technical envelope for power system security 

and when determining the NCAS requirements at relevant transmission network 

locations, that all Registered Participants will meet their registered performance 

standard (and TNSPs will meet their network performance standards) unless 

otherwise advised. 

In other words, after NEMMCO assesses the location and amount of NSCS capability 

required to meet its power system security and reliability obligations, NEMMCO then 

nets off all service capability already procured or is planned to be procured by the 

relevant TNSP either directly from its own assets or indirectly from Registered 

Participants via connection agreements or a third party NSA. 

                                                

30
  Refer NCAS Description (http://www.nemmco.com.au/powersystemops/160-0360.pdf) and 

NCAS Quantity Procedure (http://www.nemmco.com.au/powersystemops/160-0361.pdf)  

31
  Refer NCAS Tender Guidelines at http://www.nemmco.com.au/powersystemops/ncas.html 

http://www.nemmco.com.au/powersystemops/160-0360.pdf
http://www.nemmco.com.au/powersystemops/160-0361.pdf
http://www.nemmco.com.au/powersystemops/ncas.html
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TNSPs have general obligations under clauses 4.5.1(c) and 5.2.3(d)(9) of the Rules to 

advise NEMMCO of service capability from their own network assets to allow 

NEMMCO to model the static and dynamic performance of the power system to 

maintain power system security.  Clause 3.11.3(j)
32

 of the Rules also requires a TNSP 

to advise NEMMCO of all ancillary service capability provided by a Registered 

Participant under a connection agreement: 

 

(j) A Network Service Provider must advise NEMMCO of all ancillary services or 
similar services to be provided by a Registered Participant under a connection 
agreement to which that Network Service Provider is a party. 
 

 

Reactive Power Ancillary Service  

Reactive Power Ancillary Service (RPAS) is defined in Section 9 of the NCAS 

Service Description as: 

 

éthe capability to control reactive power flow into or out of the transmission 
network in order to: 

(a)  maintain the transmission network within its voltage and stability limits 
following a credible contingency event; and 

(b)  enhance the network transfer capability when the resultant expected 
increase in RPAS costs will not exceed the resultant expected increase 
in benefits of trade from the spot market. 
 

 

Section 7 of the NCAS Quantity Procedure states the objective of RPAS as: 

 
NEMMCOôs objective is to determine the total RPAS required with an appropriate 
reactive power safety margin to maintain the transmission network within voltage 
and stability limits in accordance with the requirements of Rule 3.11.4(b).  
NEMMCO will consult with relevant TNSPs in meeting the above objective. 
 

 

Section 7 of the NCAS Service Description further notes that: 

 Rule 4.5.1(e) of the Rules requires NEMMCO to use its reasonable endeavours 

to maintain the power systemôs voltage condition, so that the power system 

remains in a satisfactory operating state; and  

 Rule 4.5.1(f) of the Rules requires NEMMCO to use its reasonable endeavours 

to arrange the provision of reactive power facilities and power system voltage 

stabilising facilities in one of three ways, one of which is the procurement and 

dispatch of RPAS. 

Without adequate reactive power capability, the power system would need to be 

operated more conservatively to avoid voltage collapse. Depending on the location of 

                                                

32
  This obligation is repeated in Clause 4.3.4(d) of the Rules 
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a contingency event, generation might need to be constrained, or a supply shortfall 

could arise, resulting in inappropriate load shedding.  

In the NCAS Quantity Procedure the RPAS requirement is defined in terms of: 

 Network Location 

 Reactive Power control range (MVAr), for both generated and absorptive 

capability 

 Response time (minutes) to deliver reactive capability after the contingency 

 Response duration (minutes) of the delivered reactive capability 

Section 7 of the NCAS Quantity Procedure also describes the process for assessing 

the RPAS requirements in each region and the assumptions behind those calculations.  

NEMMCOôs assessment aims to take into account the different planning criteria used 

by the TNSPs.   

 

In summary NEMMCOôs RPAS assessment process is: 

1. Establish load flow studies with 10% probability of exceedance (POE) 

maximum and minimum demands that represent likely peak lagging and leading 

reactive demands. For each study: 

 Include all scheduled existing and committed new generating units required 

to meet the 10% maximum POE demand; 

 Distribute generation across all generating units in accordance with 

previous generation patterns; 

 Model the prior outage of the critical generating unit, but with no prior 

transmission outages; 

 Include all current reactive support plant (capacitor banks, SVCs) and 

future reactive support plant that TNSP has planned for each of the summer 

peak demand periods during the 3-year NCAS timeframe; 

2. Analyse the impact of critical credible contingency event (generation or 

transmission) at various locations within the power system; 

3. Determine the RPAS requirement (if any) in each location to cover any gaps (as 

shown in Figure 1 and Figure 2 below) between the: 

 Total reactive power capability required to maintain power system security 

and reliability at all times (including allowance for a reactive safety 

margin
33

 as required by clause S5.1.8 of the Rules), particularly during 

ñpeak loadò and ñlow loadò periods; and the 

 Total reactive power capability available through the combination of: 

- TNSPs own infrastructure and contracts with third parties; and 

                                                

33
  The NCAS Quantity Procedure states that NEMMCO uses the greater of 1% of the 

maximum fault level (per S5.1.8) and the MVAr capacity of the largest capacitor bank 

relevant to that location. 
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- Generators and customers delivering on performance standard levels 

specified within their connection agreements. 

NEMMCOôs assessment of the RPAS requirement relies on TNSP advice as to the 

level of reactive power capability that is currently available from sources other than 

NEMMCO-procured NCAS. 

Figure 2 below provides a representation of how NEMMCOôs decision to procure 

RPAS is driven by NEMMCO and TNSP interpretations of their respective 

obligations. 

Figure 2: Definition of the RPAS Requirement 
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Network Loading Control Ancillary Service 

Network Loading Control Ancillary Service (NLCAS) is defined in Section 8 of the 

NCAS Service Description as: 

 

é the capability to control active power flow into or out of a transmission 
network in order to: 

(a)  maintain Transmission Power Lines within very short term current 
ratings following a credible contingency event; and 

(b)  enhance the network transfer capability when the resultant 
expected increase in NLCAS costs will not exceed the resultant 
expected increase in benefits of trade from the spot market. 
 

Transmission Power Lines are defined as transmission networks that either connect 

adjacent regions (interconnectors) or impact on the active power flow across adjacent 

regions.  

Section 7 of the NCAS Service Description notes that the benefit of NLCAS is that it 

allows greater utilisation of inter-regional network capacity where the transmission 

network is limited by a thermal rating.  
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Without NLCAS, NEMMCO would need to limit pre-contingent flows to ensure more 

conservative short-term ratings were not exceeded.  Limiting pre-contingent flows 

(rather than operating to a higher short-term rating) is not NEMMCOôs preferred 

method of managing network loading, as it can result in supply shortfall and 

inappropriate load shedding. 

Again, NEMMCOôs assessment of the NLCAS requirement relies on TNSP advice as 

to the level of network loading control capability that is currently available from 

sources other than NEMMCO-procured NLCAS.  Note that NEMMCO must confirm 

with the relevant TNSP the use of a short-term rating for a transmission network 

element before proceeding with an NLCAS contract, given the TNSPôs interest in 

protecting their transmission asset. 

In the NCAS Quantity Procedure the requirement for NLCAS is defined in terms of: 

 Transmission Power Line & Network Location  

 Active Power control range (MW) ï the amount of load shedding capability 

 Response time (minutes) to enable capability once instructed by NEMMCO 

 Response time (seconds) to deliver capability following the contingency event 

 Response duration (minutes) of delivered capability ï how long can load 

remain shed. 

3.4.3 Summary of Service Characteristics 

Tables 2 and 3 below provide a high level outline of the key characteristics of the 

current NSCS environment with respect to: 

 Responsibility: ñTNSPsò or ñNEMMCOò; 

 Purpose: ñsecurity and reliabilityò or ñbenefits of tradeò; 

 Location: ñintra-regionalò or ñinter-regionalò; 

 Application: ñnetwork voltage controlò or ñnetwork loading controlò; and 

 Technology (for example): capacitor banks, SVCs, reactive power from 

generators in SynCon mode, reactive power from generators in generation 

mode, pre-contingent demand-side management (DSM), post-contingent DSM. 
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Table 2: Service Responsibility, by Purpose and Location 

Purpose Location 

Intra-regional Inter-regional 

Security and 

Reliability 

Both TNSPs and NEMMCO have 

regulatory obligations to procure 

and deploy NSCS. 

NEMMCO has a regulatory 

obligation to procure and deploy 

NSCS. 

TNSPs have no regulatory 

obligation. 

Benefits of 

Spot Market 

Trade 

NEMMCO has no regulatory 

obligation
34

. 

 

 

 

 

 

 

 

 

TNSPs have no regulatory 

obligation, but may discretionally 

invest to enhance network transfers 

subject to meeting the market 

benefits limb of the Regulatory 

Test. 

NEMMCO has a regulatory 

obligation
34

 to, where practicable, 

procure and deploy NSCS to 

enhance network transfers, subject 

to a benefit-cost assessment of 

deployment options. This 

assessment is similar in principle to 

that required of TNSPs under the 

market benefits limb of the 

Regulatory Test. 

TNSPs have no regulatory 

obligation, but may discretionally 

invest to enhance network transfers 

subject to meeting the market 

benefits limb of the Regulatory 

Test. 

                                                

34
  NEMMCO has a general regulatory obligation under clause 3.11.4(b)(2) of the Rules to, 

where practicable, procure and deploy NSCS to enhance network transfers.  However 

NEMMCO has defined the NLCAS service to limit this obligation to only enhancement of 

inter-regional network transfers. 
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Table 3: Service Technology, by Responsibility and Application 

Responsibility Application 

Network Voltage Control Network Loading Control 

NEMMCO Procured from Generators in either 

SynCon or generation mode, to: 

 Maintain network voltages 

within secure (pre-contingency) 

and satisfactory (post-

contingency) limits; and 

 Increase the transfer capability 

of the associated network 

elements  

Procured from Generators and 

customers in the form of load 

tripping schemes or rapid generator 

loading/unloading schemes, to: 

 Increase inter-regional transfer 

capability; and 

 Maintain loading of the 

associated network elements 

within secure (pre-

contingency) and satisfactory 

(post-contingency) limits 

TNSPs Provided by TNSP own assets in 

the form of SVCs, capacitor banks 

and reactors, OR 

Procured from Generators and 

Customers (as part of their network 

connection agreement) to:  

 Maintain network voltages 

within secure (pre-contingency) 

and satisfactory (post-

contingency) limits 

 Increase the transfer capability 

of the associated network 

elements 

Procured from Generators and 

Customers (as part of a network 

support agreement) to: 

 Increase intra-regional network 

transfer capability; and 

 Maintain loading of the 

associated network elements 

within secure (pre-

contingency) and satisfactory 

(post-contingency) limits 

 

Although the various legislative instruments and obligations package the TNSP and 

NEMMCO responsibilities in different ways, the services that TNSPs and NEMMCO 

procure and deliver, and the outcomes they seek to achieve, are in many ways difficult 

to distinguish.   

Despite the differences in the forms and rationale for NSCS as employed by either 

TNSPs or NEMMCO, the common outcome is the delivery of increased network 

transfer capability within secure and satisfactory limits to meet TNSP and NEMMCO 

obligations and incentives. 
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3.5 How are Services Procured? 

3.5.1 Procurement by TNSP 

Each TNSP is responsible for planning the future requirements of their transmission 

network, and the funding process typically requires the TNSP to seek regulatory 

approval before proceeding with any proposal. Because the regulatory process is 

lengthy, the TNSP planning horizon is up to 10 years. 

The provision of network services and their associated network support and control 

services is a TNSPôs core business, and the cost recovery of these prescribed 

transmission services
35

 is subject to direct economic regulation by the AER. 

In planning and procuring NSCS, TNSPs make an assessment of the most efficient 

option that satisfies the identified service requirement, whether that requirement 

arises from a regulatory obligation (mandatory) or a service performance target 

incentive (discretionary). 

This assessment process includes mandated public consultation on proposed network 

and non-network investment options valued above a certain threshold, consistent with 

the requirements of the Rules and the AERôs Regulatory Test. 

Each TNSP applies their own planning criteria for deciding what network 

developments, including reactive power devices, are required.  

Note that the introduction of the National Transmission Planner arrangements and 

associated reforms will result in changes to the transmission network planning process 

and the Regulatory Test, and although the National Transmission Planner will not 

have an NSCS procurement role, the new Regulatory Investment Test for 

Transmission may impact the current NSCS arrangements. 

3.5.2 Procurement by NEMMCO  

NEMMCO conducts a formal contract tendering process to procure the quantity of 

RPAS and NLCAS required from Registered Participants, in accordance with the 

NCAS Tender Guidelines
36

. 

While NEMMCO generally aims to ensure that NCAS contract costs are kept within 

reasonable economic boundaries by applying benchmarks, there are no regulated price 

or payment caps imposed. 

Section 9 of the NCAS Service Description limits the mechanisms for providing 

RPAS to Generators only, as follows: 

 Synchronous Condenser Mode: a mode of operation of a generating unit with 

the reactive power capability to supply or absorb reactive power without 

producing active energy; and 

                                                

35
  As opposed to negotiated transmission services, for which AER only determines the service 

criteria, pricing principles and negotiating framework 

36
  NCAS Tender Guidelines, http://www.nemmco.com.au/powersystemops/ncas.html 

http://www.nemmco.com.au/powersystemops/ncas.html
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 Generation Mode: a mode of operation of a generating unit with the reactive 

power capability to supply or absorb reactive power in excess of its 

performance standard for reactive power while producing active energy in 

response to dispatch instructions. 

While the NCAS Service Description does not appear to place any limitations on the 

mechanisms for providing NLCAS, the recent NCAS tender documents limited 

NLCAS provision to load shedders only, which may be either transmission or 

distribution-connected. 

Service Providers must provide real-time active and reactive power SCADA 

measurements to NEMMCO for RPAS and NLCAS to allow verification of service 

delivery. 
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3.6 How are Services Deployed? 

3.6.1 Deployment by TNSP 

Network Control Service deployment 

TNSPs deploy network control services by operating their own network assets, either 

automatically to avoid exceeding secure and satisfactory limits or manually based on 

standing instructions in their System Operating Agreements with NEMMCO or in 

Operating Procedures agreed with NEMMCO, or in response to instructions from 

NEMMCO. 

Network Support Service deployment 

TNSPs deploy network support services provided under NSAs by instructing the 

relevant service provider to deliver the service, or by the service provider ñself-

dispatchingò the service upon the occurrence of certain power system or market 

conditions as agreed under the NSA. 

3.6.2 Deployment by NEMMCO 

NEMMCO is able under the Rules to intervene in the market to deploy any available 

sources of NSCS to manage power system security and reliability issues as 

unanticipated power system conditions emerge. 

Before resorting to market intervention, however, NEMMCO firstly attempts to allow 

market processes to resolve such issues through the operation of the central dispatch 

process and its deployment of NCAS. 

Network Loading Control through Central Dispatch 

As noted in Section 3.3.3, NEMMCO operates a central dispatch process, which 

automatically runs NEMDE (the NEM Dispatch Engine software) every 5 minutes to 

(re)calculate generation and FCAS targets for all scheduled generating units and to 

determine energy and FCAS market prices for each region.  

The NEMDE objective is to minimise the overall cost of meeting forecast energy 

demand and FCAS requirements using market bid prices for each generating unit, 

subject to meeting physical unit limitations and while maintaining the power system 

within secure operating limits. 

The 5-minute central dispatch process is critical to maintaining active power flows on 

the transmission network within secure operating limits, and achieves this by 

controlling scheduled generator outputs that affect those flows through network 

constraint equations applied in the NEMDE calculation. 

Scheduled generating unit outputs are represented by controllable LHS variables on 

the constraint equation. The secure network operating limit is incorporated into the 

fixed value on the RHS of the constraint equation, and is pre-calculated every 5 

minutes based on initial actual power system conditions that result from the previous 

market solution.  
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Network Voltage Control through EMS 

The current NEMDE only models the physical power system on a simplified regional-

node basis rather than as a full AC network nodal representation, which may reduce 

the accuracy of active power flow calculations and does not allow the calculation of 

reactive power flows to meet voltage control requirements at various transmission 

network nodes. 

For voltage control purposes NEMMCO separately runs (concurrently with the 

central dispatch process) a non-market based AC power flow and contingency 

analysis calculation that employs a full network model.  This process runs on Energy 

Management Systems (EMS) platform.  

Network voltage control decisions are based on outcomes from that calculation, with 

reported network voltage security violations sometimes resulting in an alteration to 

the formulation of network constraint equations applied in NEMDE. 

The secure operating limits for transmission network elements are jointly determined 

by NEMMCO and the relevant TNSP, based on the TNSPôs advice of the relevant 

thermal ratings to be used. 

Reactive Power Ancillary Service deployment 

NEMMCO typically relies on the reactive power capability provided by Generators to 

provide dynamic network voltage control, although NEMMCO may under the Rules 

require any Registered Participant to provide NSCS. 

Scheduled generators contracted for RPAS in generation mode are expected to 

automatically provide reactive power to control network voltage at their connection 

point, in return for availability payments based on their notified availability. Where 

the output of such generators need to be constrained-off in the energy market to 

provide reactive power (for which compensation payments are made),  NEMMCO 

issues instructions to the service provider, both manually and electronically via the 

Market Management Systems (MMS).  

NEMMCO also issues manual and electronic instructions to enable RPAS from 

generators in SynCon mode when required to provide reactive power, in return for 

enablement payments based on the lesser of their notified or measured availability. 

Network Loading Control Ancillary Service deployment 

NEMMCO deploys contracted NLCAS through the issue of instructions to the 

relevant service provider, both manually and electronically via the Market 

Management Systems (MMS). 

NEMMCOôs decision to deploy NLCAS to increase network transfer capability is 

managed via ongoing assessments, over the Pre-dispatch timeframe, of the spot 

market value of increased capability compared to the cost of deploying the service.  

NEMMCO essentially carries out an off-line analysis based on each Pre-dispatch run, 

that compares the net savings in the dispatch objective with the service deployed (that 

is, with the increased network transfer capability) against with the service 

procurement cost. 

NEMMCO can also deploy NLCAS to ensure power system security and reliability. 
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3.7 How are Service Costs Recovered? 

3.7.1 Cost Recovery by TNSP 

TNSPs recover their costs for providing NSCS from their connected transmission 

customers within their region (excluding adjoining TNSPs and MNSPs) via 

Transmission Use of System (TUoS) prices. 

For service delivered from a TNSPs own regulated network assets, TUoS prices allow 

the TNSP to not only recover the capital and operating costs of those assets, but to 

also earn a rate of return on those assets. 

However for service delivered by third party providers on behalf of a TNSP under a 

NSA, TUoS prices only allow the TNSP to recover the cost of NSA payments ï that 

is, NSA payments are simply passed-through in TUoS prices without uplift. 

3.7.2 Cost Recovery by NEMMCO 

NEMMCO recovers the total cost of NCAS payments (both RPAS and NLCAS) from 

all Market Customers in the NEM, with costs allocated pro-rata to their metered 

energy consumption in accordance with clause 3.15.6A(c) of the Rules. 

Where there is insufficient NSCS and NEMMCO is required as a last resort to 

maintain power system security and reliability via the issue a direction or instruction 

under clause 4.8.9 of the Rules, the directed parties are entitled to receive 

compensation as prescribed under clauses 3.15.7A and 3.15.7B of the Rules.   

NEMMCO then recovers such compensation costs from all Market Customers, on the 

same basis as for NCAS. 
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4 Issues with the Current Arrangements 

NEMMCO has carried out an initial assessment of the adequacy of the current NSCS 

arrangements, focusing on the following areas identified as in scope for this NSCS 

Review: 

 Service Definition and Rationale 

 Service Substitutability 

 Service Procurement 

 Service Deployment 

 Service Cost Recovery  

 Barriers to Market Entry of Service Providers 

 Types of NSCS Markets  

Following this assessment NEMMCO identified a number of issues with the current 

NSCS arrangements.  

This Section provides an initial discussion of those issues and their relative 

materiality. 

 

 

NEMMCO invites comment on the materiality of the issues identified 

in this Paper or whether there are other higher priority issues that 

should be addressed within the scope of the NSCS Review 
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4.1 Service Definition 

This Section examines issues relating to how Network Support and Control Services 

are defined. 

Section 4.6 of this Paper also examines issues of service definition from the 

perspective of impeding efficient participation in NSCS markets. 

As noted in Sections 1.4 and 3.4, Network Support and Control Services are 

transmission network services that are critical to the maintenance of secure and 

reliable operation of the power system. 

A proposed definition for Network Support and Control Services is: 

Network Support and Control Service 

A service which provides a capability to control the control the active or 
reactive power flow into or out of a transmission network in order to enhance 
the value of spot market trading [in accordance with the network transfer 
capability objective], subject to maintaining the transmission network within 
its current, voltage or stability limits following a credible contingency event 
 

 

The current Rules definition for network control ancillary service is: 

Network Control Ancillary Service  

A service identified in clause 3.11.4(a) which provides NEMMCO with a 
capability to control the real or reactive power flow into or out of a 
transmission network in order to:  

(a)  maintain the transmission network within its current, voltage, or stability 
limits following a credible contingency event; or 

(b)  enhance the value of spot market trading in conjunction with the central 
dispatch process  

 

According to the NCAS definition, the value of spot market trading may be 

enhanced (requirement in clause (b) above) by increasing transmission network 

transfer capability within its secure operating limit (requirement in clause (a) 

above). NEMMCO has defined two services under NCAS ï Reactive Power 

Ancillary Service (RPAS) and Network Loading Control Ancillary Service 

(NLCAS). 

Submissions to the draft Scoping paper for this Review supported a broader, more 

outcome-focussed definition of NSCS in the Rules, to encourage a greater pool of 

provision options and potentially increase the scope for technological and 

commercial innovation in service provision.  

A broader definition also has the advantage in providing a clear framework for the 

dispatch of such services on the basis of comparing the increase in benefits their 

dispatch would provide with the cost of their deployment, and would allow the 

market value of such a service to be more readily determined. 
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The definition for NSCS proposed above is essentially the current NCAS Rule 

definition, with greater emphasis on increasing network transfer capability within 

secure network operating limits to meet both a jurisdictional reliability obligation 

and an (undefined) network transfer capability objective that relates to ñenhancing 

the value of spot market tradingò.  

Proposed Network Transfer Capability objective 

The NCAS definition in the Rules does not quantify the extent that spot market 

trading should be enhanced through increased network transfer capability, and 

does not prescribe any minimum performance standard for such network transfer 

capability except to require that the increased capability must still remain within 

secure operating limits.   

Investment opportunities for TNSPs and others to enhance network transfer 

capability (beyond the level required to meet supply reliability obligations) 

necessarily relies on the efficient signalling of the spot market value of relieving 

network congestion in order to demonstrate net market benefit under the 

Regulatory Test.  

The current ANTS process aims to identify such opportunities, and the proposed 

National Transmission Planning arrangements will further build on the ANTS 

process.  The recently proposed reforms to the management and reporting of 

network congestion will also improve the identification of such opportunities. 

Figure 3 and 4 below propose a possible framework for defining network transfer 

capability that could assist in formulating a market-based performance objective. 

Figure 3:   

Network Transfer Capability based on Constrained Flow Duration  
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Constrained flow duration curves are an expression of the amount of time at which 

the network transfer capability of a particular network element is constrained to 

below certain levels.  Figure 3 highlights the value of network performance that 

may be foregone if no NSCS are available to support network transfer capability 

In benefit-cost analysis terms, if the ñvalue of network performance forgoneò is 

greater than the cost of procuring optimal NSCS, then approving a network 

augmentation project with zero NSCS would be a sub-optimal outcome. 

Refinements to this constrained flow duration model to account for the market 

impact of network congestion at various times, could be a matter for further 

consideration by regulators.  Placing at risk a proportion of the TNSP revenue 

necessary to fully fund a network project to meet a supply reliability requirement 

(the minimum expected performance curve in Figure 4 below) may provide some 

incentive for a TNSP to pursue opportunities to increase network transfer 

capability beyond the minimum requirement. 

Figure 4: Performance Incentives based on Constrained Flow Duration 
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Network Congestion Pricing issue 

Under the current region-based market structure the reporting of congestion costs 

for transmission networks that supply load centres remote from the relevant 

regionôs major load centre (aka its regional reference node or RRN) may not 

always accurately reflect the marginal cost of a potential shortfall in meeting that 

local demand. 

Generation is dispatched within a region to meet the ñoverallò demand/supply 

balance across that whole region, and hence does not recognize any ñlocalizationò 

of remote load centres within a region once there is a binding limit on network 

transfers into that remote load centre. As a result if the marginal cost of meeting 

the RRN demand is lower than the marginal cost of generation within the remote 

load centre then that plant is dispatched first, regardless of its ability to transfer 

the additional power over the constrained network to meet the unmet demand in 

the remote load centre.  
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To address this ñnodal displacementò issue NEMMCO may need to directed local 

generation to constrain-on their output in order to meet that local demand. In lieu 

of this some TNSPs have established NSAs with the relevant Generator to 

essentially achieve the same end.  In either case there may be a failure to 

accurately signal the market impact of network congestion in such areas, resulting 

in either market intervention or off-market procurement with their associated costs 

not being reflected into the market data for network congestion.   

While options to fully address these network modeling issues are outside the 

scope for this NSCS Review (for example, creation of new NEM regions or the 

modeling the NEM as a higher network resolution such as at ANTS zonal levels), 

it should be noted that the recent Congestion Management Review has 

recommended the implementation of a nodal re-pricing information resource 

which will go some way to address such issues. 

 

 

 Are the current service definitions for NCAS, RPAS and NLCAS 

creating a bias towards a particular method of service 

provision? 

 Should the current service definitions for RPAS and NLCAS be 

incorporated in the Rules?  

 Should NLCAS remain focused on only improving inter-

regional network transfer capability rather than all parts of the 

transmission network? 

 Should there be a broader, more outcome-focussed definition of 

NSCS in the Rules, to replace the current Rules definition of 

NCAS?  

 Should the new definition include a network transfer capability 

objective? 

 Should TNSPs be required to meet a performance standard for 

the network transfer capability of a particular network element 

or national transmission flow path?  Would such a standard be 

set by the AER as part of the TNSPôs performance incentive 

scheme? 

 Could the network transfer capability performance standard be 

based on historical and forecasts constrained flow duration 

curves?  

 Could performance standards for network transfer capability be 

initially drawn from the national transmission flow path 

capabilities defined in NEMMCOôs ANTS report? 
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4.2 Service Substitutability 

 
The NSCS Review will examine the likely consequences of service 
substitutability for efficient procurement of NSCS and delivery of network 
capability outcomes given: 

 TNSP choices with respect to either installing infrastructure or 
contracting with parties to provide network capability; 

 NEMMCOôs opportunities to contract with Registered Participants for 
reactive power capability or network loading control; and 

 The variety of purposes to which various services can be put 

 

 

The substitutability of the various forms of NSCS can take two distinct forms: 

 Substitutability of mechanisms to achieve a specific purpose; and 

 Substitutability of purposes to which a specific mechanism can be applied. 

The complexities surrounding this substitutability are compounded by the many 

dimensions outlined in Tables 1 and 2
37

 ï service responsibility, purpose, location, 

application and technology ï relevant to the deployment of NSCS. 

4.2.1 Substitutability of Mechanism:  

Different Delivery Mechanisms can meet a Specific Requirement 

The capability of the transmission network to transfer power is dependent upon the 

availability of NSCS ï such services are integral to the secure and reliable operation 

of the power system and the market.  An outcome of having appropriate levels of 

NSCS available is the greater ability to maintain network transfer capability at given 

levels.   

However, it seems likely that the most effective and efficient mechanism (or 

combination of services and assets) for achieving that outcome will vary from case to 

case. 

TNSPs may have a choice between installing network asset infrastructure and 

contracting with third parties to provide a service to deliver a network transfer 

capability outcome. However that choice is restricted by the need for the chosen 

option to be the most efficient investment as demonstrated through the Regulatory 

Test. 

For example, to meet a network voltage control requirement the TNSP has a choice 

between installing capacitor banks and SVCs, and contracting with a generator or 

synchronous compensator for reactive power capability. 

NEMMCOôs choices to deliver similar outcomes are restricted to NCAS contracts 

with Generators for reactive power capability or load shedders for network loading 

                                                

37
  See Section 3.4.3 of this Paper. 
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control
38

. NCAS contracts are based on NEMMCOôs evaluation of tenders, which is 

not necessarily consistent with the Regulatory Test. 

4.2.2 Substitutability of Purpose:  

Specific Delivery Mechanism can meet Different Requirements 

If a particular service delivery mechanism is effective in meeting a number of 

different service requirements, and each requirement is the responsibility of different 

parties with different objectives, then the most efficient use of that particular service 

capability at any time is likely to be problematic. 

A load tripping scheme, for example, can serve at least five distinct purposes in the 

NEM: 

1. Load shedding capability as a Network Loading Control Ancillary Service can 

be procured by NEMMCO to manage active power flow following a credible 

contingency event ï services related to clause 3.11.4(b)(1) of the Rules. 

2. Load shedding capability as a Network Loading Control Ancillary Service can 

be procured by NEMMCO to enhance the value of spot market trading ï 

services related to clause 3.11.4(b)(2) of the Rules. 

3. Demand-side response capability can be procured by NEMMCO as part of its 

reserve trader activities to manage overall power system reliability should 

MTPASA processes identify a prospective shortfall in generation reserve 

margins. 

4. Demand-side response capability can be procured by TNSPs as a network 

support service to manage an intra-regional supply reliability issue or to defer a 

network augmentation. 

5. Demand-side response capability can be procured by Market Participants as a 

physical hedge against a market trading position. 

At some point there is a risk that healthy competition for the procurement of a 

particularly versatile service capability could become inefficient and result in double-

accounting of such service amongst the various contracting parties unless that service 

provider discloses sufficient information on existing commitments to prospective 

contractors to allow them make an informed decision. 

If such disclosure does not occur, then one contracting party may believe that its 

procured service capability is available for use at a particular time when that same 

capability has already been used to meet the service requirement of another 

contracting party.  In this case one (or more) of the procuring parties may be paying 

the service provider for capability that would not always be deliverable. 

In relation to reserve trading by NEMMCO, the double-accounting issue is partly 

addressed by clause 3.20.3(h) of the Rules which prevents NEMMCO from reserve 

contracting with scheduled unit capacity which is available for energy market 

dispatch.   

                                                

38
  Note that NEMMCO cannot own generation or network infrastructure.   
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Further to this, clause 3.20.3(j) of the Rules requires that all reserve contracts with 

NEMMCO (for either scheduled and unscheduled reserves) contain a provision 

declaring that the person has not and will not otherwise offer the reserve elsewhere. 

 

  Is there an unhedgeable risk of paying for a service capability that is 

unavailable as it has already been delivered to meet a different 

requirement? 

  Will this risk discourage investment in such services? 

  Should there be greater obligations on such service providers to disclose 

their service commitments to prospective service contractors, and to 

notify service contractors when service capability is unavailable?  Or is 

it a case of the ñbuyer bewareò? 
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4.3 Service Procurement 

 
The NSCS Review will examine: 

 The clarity of the boundaries of NSCS procurement responsibilities 
between NEMMCO and individual TNSPs ; and 

 The clarity of the boundaries of NSCS procurement responsibilities 
between TNSPs 

 

 

Under the current arrangements it is a historical interpretation of circumstances and 

obligations that dictate which party is responsible for maintaining transmission 

network service. 

TNSPs are responsible for ensuring an intra-regionally reliable transfer of electricity 

of acceptable quality between its transmission network users.  NEMMCO is 

responsible for providing a NEM-wide secure and reliable power system, covering all 

transmission networks and their users.   

Given the current state of the transmission network, NEMMCO would manage the 

overall power system to remain secure and if possible reliable. 

As noted in Section 3.3.1, TNSP obligations to meet network reliability standards are 

unique to each TNSP and are derived from a combination of national market 

obligations, jurisdiction-specific regulatory instruments and network planning criteria, 

and agreements relating to negotiated local services.   

TNSPs may also pursue opportunities to enhance network transfer capability beyond 

the level of their reliability obligation in order to earn a regulated rate-of-return and 

performance incentives from such investments, subject to demonstrating a net market 

benefit under the Regulatory Test. 

The ultimate mix of transmission assets and forms of NSCS that a TNSP supplies 

with its own infrastructure, or procures via contract with third parties, will be largely 

a function of: 

 How that TNSP interprets its requirements to meet their regulatory obligations 

and performance incentives; and  

 TNSP strategies in response to (likely) regulated revenue determinations by the 

AER. 
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4.3.1 Boundaries of Responsibility between TNSPs and NEMMCO 

At present, the roles and responsibilities for planning and procuring NSCS are shared 

between TNSPs and NEMMCO.   

These shared roles and responsibilities raise questions such as the consistency of 

standards for planning and procuring, the methods and criteria for assessment of 

technical and economic attributes, and the cost recovery processes.   

Further, given the shared roles there is a possibility that a prospective service provider 

could play off one NSCS procurer against another.  For example, in contracting with a 

TNSP to provide network support service under an NSA, a Generator may decide to 

withhold capability from the contract as they believe they can be better remunerated 

through responding to directions from NEMMCO.  Another example is where a 

Generator seeks, and the TNSP agrees to, the minimum access standard for mandated 

reactive power capability so that the Generator can receive (unregulated) revenue for 

its remaining reactive power capability via an RPAS contract with NEMMCO, 

effectively unbundling some of its reactive power costs from the energy market. 

Note that the consistency of standards for the planning and procurement of reactive 

power capability has been the subject of recent discussion between NEMMCO and 

TNSPs through NEMMCOôs Operations Planning Working Group (OPWG). 

Procurement of Network Voltage Control Capability 

Appendix 2 summarises the different arrangements and criteria employed by 

NEMMCO and the various TNSPs for planning and procuring reactive power 

capability in the NEM for network voltage control. 

The differences between TNSP and NEMMCO responsibilities and assessment 

criteria, and the order in which decisions are taken, are schematically represented in 

Figure 5 below.  Note that the Regulatory Test process complements the TNSP 

revenue determination process. 

Figure 5:  TNSPs & NEMMCO - Responsibilities & Assessment Criteria 
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Ideally the planning processes of the TNSPs and NEMMCO should be sufficiently 

consistent to deliver the appropriate amount of reactive power within the required 

timeframes, and at an efficient price. In practice this ideal is often not achieved for a 

number of reasons, including: 

 Different Planning Criteria: 

 

Each TNSP applies its own jurisdictional-based planning criteria in addition the 

criteria defined in the Rules.  TNSPs may have different views on what credible 

contingency events to cover, what is an acceptable risk profile for such credible 

contingency events, and what minimum reactive power reserve margins must be 

maintained. 

 

While NEMMCO attempts to align with TNSP planning criteria when planning 

for NCAS, there is inevitable scope for differences in approach. 

 

There may be scope to develop a more consistent standard for acquiring reactive 

power capability, possibly to reflect the impact of not meeting the relevant 

jurisdictional reliability standard, the NEM reliability standard or a risk of major 

power system collapse. 

 Different Generator Reactive assumptions:  

 

There may be a perception among some TNSPs that NEMMCO are solely 

responsible for procuring, through RPAS contracts, all reactive power capability 

above a generatorôs registered performance standard, and as a result the TNSP 

assesses their reactive power requirements assuming that all generator reactive 

power capability would be delivered at the time of minimum and maximum 

demand. 

 Different Demand assumptions: 

 

Low or high loading conditions in various parts of the network will create varying 

requirements for reactive generation or absorption to mitigate the effects of the 

most severe credible contingency event, depending upon likely generation 

patterns at the time.  NEMMCOôs experience is that TNSPs have differing 

interpretations of the power system conditions that are to be applied in assessing 

network voltage control requirements. 

 Unclear Technical Requirements: 

 

The Rules may not always be helpful in defining the boundaries of responsibility 

between TNSPs and NEMMCO with respect to procurement of NSCS, in 

particular the obligations for network voltage control. 

 

For example, the voltage control criterion that TNSPs must apply under schedule 

5.1.8 of the Rules
39

 reads [with emphasis added]: 

                                                

39
  See the ñStabilityò clause S5.1.8, fifth paragraph. 
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The voltage control criterion is that stable voltage control must be maintained 

following the most severe credible contingency event.  This requires that an 
adequate reactive power margin must be maintained at every connection point in 
a network with respect to the voltage stability limit as determined from the 
voltage/reactive load characteristic at that connection point.   

Selection of the appropriate margin at each connection point is at the 

discretion of the relevant Network Service Provider, subject only to the 
requirement that the margin (expressed as a capacitive reactive power (in MVAr)) 
must not be less than one percent of the maximum fault level (in MVA) at the 
connection point. 
  

The issue here is that level of the network voltage control requirement 

following the most severe credible contingency event will vary according to 

power system conditions.   

As noted in Section 3.4.2, NEMMCO must procure sufficient NCAS through tender 

to cover any gap or residual between: 

 The NEMMCO-assessed requirement for total reactive power capability to 

manage power system security and reliability during either ñpeak loading 

conditionsò or ñlow loading conditionsò
40

; and 

 The total amount of reactive power capability advised by TNSP as being 

currently available, or planned to be available, from: 

ï TNSPs own network infrastructure and its contracts with third parties (to 

meet its supply reliability obligations); plus 

ï Generators delivering on the performance standards specified within their 

connection agreements. 

In the absence of an overarching objective for NSCS that helps provide absolute 

clarity and consistency in application of each of these steps, there is a risk that sub-

optimal choices of network asset and service mix could be made ï an inefficient 

outcome. 

 

General issues 

  Is there a need to develop a common approach between TNSPs and 

NEMMCO of the planning assumptions and criteria to be used and 

the process to be followed when assessing requirements for 

reactive power capability? 

  Are network voltage control requirements clearly and 

transparently expressed to allow identification of opportunities for 

efficient investment in innovative forms of network voltage 

control? 

                                                

40
  Specification of the nature of the residual service needs is further clouded by the  current 

lack of a clear distinction between dynamic and static reactive requirements. 
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  Which of the various forms of NSCS technologies would be most 

effective in managing network voltage control? 

  Are there any regulatory or technical requirements that would 

unnecessarily exclude the entry of alternative and innovative 

forms of network voltage management?  

Issues with RPAS Procurement by NEMMCO 

  Automatic load shedding schemes can prevent post-contingent 

network voltage collapse.  Should load shedding response also be 

permitted to contract for RPAS? 

  Generators receive RPAS Availability payments over the entire 

contract period, even though service may only be required during 

peak periods, with the mandated performance standard level 

required at other times.  Should payments only be made for periods 

where the service is actually required? 

 

Procurement of Network Loading Control Capability 

Where opportunities exist to deploy NLCAS to relieve network congestion and 

increase network transfer capability within secure operating limits (for the purposes 

of clause 3.11.4(b)(2) of the Rules) a number of questions and issues arise: 

 

General issues 

  Are network loading control requirements clearly and transparently 

expressed to allow identification of opportunities for efficient 

investment in innovative forms of network loading control? 

  Are all opportunities for efficiently enhancing network transfer 

capability actually identified by TNSPs and NEMMCO, or do 

some opportunities fall through the gaps?   

 

Will the proposed National Transmission Planner arrangements 

address this issue? (NEMMCOôs ANTS review process already 

achieves this to some extent) 

  What is the most effective mechanism by which to deliver 

increased network transfer capability? A TNSP procurement 

obligation?  A NEMMCO procurement obligation?  Or improved 

performance incentives for TNSPs, including better signaling of 

the energy market impact of network congestion by more accurate 

modeling of the network, perhaps at an ANTS zone resolution? 

  Which of the various forms of NSCS technologies would be most 

effective in managing the identified network congestion? 

 

Are there any regulatory or technical requirements defined that 

would unnecessarily exclude the entry of alternative and 

innovative forms of network congestion management?  
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Issues with NLCAS Procurement by NEMMCO 

  Is the NLCAS process identifying ñbonusò network transfer 

capability, or merely using existing network capacity that is or 

will be paid for under the TNSPôs revenue cap determination?   

 

If Market Customers are already paying for unused network 

capacity via TUoS prices, why should they pay for it again via 

NLCAS cost recovery? 

  Is the NLCAS process setting an efficient market price for the 

procured service? Should there be any cost/price value 

benchmarks applied to NLCAS contracts? 

  Should the assessed value, and hence price, of NLCAS be 

influenced by whether the service is deployed for ñsecurityò, 

ñreliabilityò or ñmarket benefitò reasons? 

  Should the identity of the party procuring the NLCAS, or the 

reason a service is deployed, affect who should ultimately pay for 

the service? 

  Are NEMMCOôs obligations to procure and deploy additional 

network transfer capability under clause 3.11.4(b)(2) of the Rules 

in conflict with its role as an independent market operator?   

  Are TNSPs in the best position to operate a competitive market in 

NSCS provision,  given the existence of a regulatory framework 

for transmission network investment administered by the AER 

which already requires TNSPs to transparently consult on supply 

options? 

  If NEMMCO relinquishes it role in procuring NLCAS, can TNSPs 

be jointly relied upon to fill NEMMCOôs role, by voluntarily 

seeking out market-based enhancements to network transfer 

capability?   

 

Or do the current market-based incentives or regulatory 

obligations need to be strengthened to encourage this behaviour? 

 

In summary, the NSCS environment that has emerged does not appear to be consistent 

with good regulatory practice, nor does it guarantee efficient delivery of necessary 

services because of: 

 Lack of clarity in responsibilities for procuring services, and 

 The differences in cost recovery mechanisms between TNSP and NEMMCO-

procured services. 

Subject to service availability being guaranteed, for the purposes of NEMMCO 

managing power system security, it does not matter whether NSCS are supplied via: 
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 TNSP infrastructure; 

 TNSP contracts with third parties to provide grid support; 

 Generators delivering on performance standards specified within connection 

agreements; or 

 NCAS contracts between NEMMCO and relevant service providers. 

 

  Given the aforementioned issues, should NEMMCO relinquish its 

current role as the procurer of NCAS, and act only as a ñprocurer of last 

resortò using its existing market intervention powers under clause 4.8.9 

of the Rules and section 116 of the National Electricity Law? 

  If that is the case, then should NEMMCOôs NCAS obligations under 

clause 3.11.4(b) be removed from the Rules? 
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4.3.2 Boundaries of Responsibility between TNSPs 

This Section focuses on the relative responsibilities for planning and procurement of 

NSCS at or near the inter-regional boundaries between TNSPs, rather than on the 

broader differences in the planning or procurement approaches of individual TNSPs. 

The area of the network for which electricity supply is required to be supported by 

NSCS is usually relatively easy to identify.  However, it is often difficult to specify 

the area of the network from which the NSCS is most efficiently supplied, given the 

range of options that can be employed to enhance secure network transfer capability.   

 

The party responsible for procuring network transfer capability to resolve such issues 

may also be unclear.  Consider the following example: 

 
A network planner identifies the possibility that in 2 years time, in the absence of 
network augmentation or delivery of additional network control services a 
particular load centre at location A faces the risk of being unsupplied because of 
likely development of unfavourable generation and load patterns.  Network 
infrastructure is sufficiently robust, but the circumstances of the day restrict the 
secure transfer capability of critical network elements. 

Options to relieve the load shedding risk at location A are as follows: 

1. Upgrade transformer at location B to increase the secure network transfer 
capability between B and A.  B is just 20km from A.  Both A and B are within 
the same market region and the same jurisdiction (host TNSP X). 

2. Inject reactive power at location C to increase secure network transfer 
capability between C and A.  C is 500km from location A.  A and C are in 
different market regions and different TNSP jurisdictions.  C is within the 
jurisdiction of host TNSP Y. 

Which TNSP is responsible for procuring the necessary network assets or 
NSCS? 
 

There is no clear guidance within the Rules to resolve this type of problem.   

From one perspective, the procurement responsibility might lie with TNSP X as the 

host for location A, the area containing the load that requires network support services 

so that the TNSP can meet its supply reliability obligation.  However, if the cost of 

TNSP Y installing and operating a capacitor bank
41

 to inject reactive power at location 

C is substantially cheaper, then it may be more efficient for TNSP Y to accept the 

responsibility for procurement and to recover the associated costs from TNSP X ï in 

the absence of a clear incentive for TNSP X to fund the necessary assets or services. 

These responsibilities may be further complicated where the investment also provides 

net spot market trading benefits to multiple regions, so that the cost recovery burden 

for network customers in a particular region may not be commensurate with the 

relative spot market trading benefits the investment ultimately delivers.  The absence 

in the Rules of a mechanism for inter-regional TUoS charging does not help to resolve 

this type of issue, although the AEMCôs final report into the National Transmission 

                                                

41
  Or a generating unit at location C, acting in SynCon mode. 
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Planning arrangements have proposed further investigations into implementing such a 

mechanism
42

. 

A further perspective might be that the problem is one of power system-wide 

reliability rather than intra-regional reliability, and therefore an issue for NEMMCO 

to deal with. 

Finally it is worthwhile to note that the implementation of the proposed National 

Transmission Planning arrangements aim to facilitate greater investment in inter-

regional network transfer capability to enhance spot market trading benefits. 

 

 

Are the Rules clear on the relative TNSP responsibilities for procuring 

and recovering the cost of the network assets and/or NSCS in cases 

where the procured network services:  

 Meet the supply reliability obligations of multiple TNSPs? 

 Enhance spot market trading benefits between TNSP regions? 

 

                                                

42
  Section 5.1 and Appendix E, ñNational Transmission Planning Arrangements - Final 

Report to MCEò, AEMC, 30 June 2008, 

http://www.aemc.gov.au/electricity.php?r=20070710.172341 

http://www.aemc.gov.au/electricity.php?r=20070710.172341
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4.4 Service Deployment  

 
The NSCS Review will examine options for more efficient deployment of NSCS 
through either integrating relevant services more effectively with dispatch 
processes, or other service deployment models 
 

Clause 3.1.4(a1)(4)(ii) of the Rules requires the NSCS Review to consider ñthe 

formulation of those generic network constraints within central dispatch that are 

dependant on the provision of network control ancillary servicesò.   

The efficient deployment of NSCS relies on regular assessments of the trade-off 

between the costs of procuring and deploying a particular service capability versus the 

value to the power system and the market of deploying that service. 

The proposed Rule requirement to represent network constraint equations in their 

ñfully co-optimised formò
43

 goes some way towards realising the full market benefits 

of scheduled generators providing NSCS. 

Notwithstanding this, optimising the deployment of NSCS for either network voltage 

or network loading control would likely be a complex undertaking based on existing 

tools and dispatch processes, given that: 

 The differences in the purpose and value of NCAS currently procured by 

NEMMCO (see Tables 4 and 5 below); 

 The complexity involved in the optimal dispatch of service capability of an 

ñon/offò nature; and 

 Issues arising from optimising the use of services that have material time delay 

characteristics for deployment and for subsequent changes of state, given that 

the current central dispatch process calculates market outcomes for the next 5 

minutes based on inputs with only a 5-minute look-ahead. 

Tables 4 and 5 below summarise the differences in the use and value of NCAS 

procured by NEMMCO, with distinctions made between the purposes for which the 

services are procured. 

Table 4: NEMMCOôs RPAS for Network Voltage Control, by Use & Value 

 é as an ancillary service é as a directed service 

Use Manage power system 

voltage stability 

following credible 

contingency events 

Increase the secure 

transfer capability of 

selected network 

elements 

Manage power system 

voltage stability 

following non-credible 

contingency events 

Value Avoided value 

of lost load 

Increase the value of spot 

market trading 

Avoided value 

of lost load 

                                                

43
  Proposed changes to clause 3.8.10(b) in Schedule 1 of Draft National Electricity 

Amendment (Fully Co-optimised and Alternative Constraint Formulations) Rule 2008,  

http://www.aemc.gov.au/electricity.php?r=20080616.170500 

http://www.aemc.gov.au/electricity.php?r=20080616.170500
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Table 5: NEMMCOôs NLCAS for Network Loading Control, by Use & Value 

 é as an ancillary service é as a reserve management tool 

Use Increase the secure 

transfer capability 

of selected network elements 

Manage power system 

reliability in extreme system 

loading circumstances 

Value Increase the value of 

spot market trading 

Avoided value of lost load 

 

Where power system security and overall system reliability is an issue, the decision to 

use (contracted or otherwise legitimately available) network control services is 

straightforward ï the possible consequence of not using these services is either 

significant load shedding or partial or total power system collapse where the cost of 

the service is generally extraordinarily small compared to the probability-weighted 

value of lost load avoided. 

However, where network control services are to be used to ñincrease the value of spot 

market tradingò optimisation of service use and deployment by NEMMCO is more 

problematic.  An important characteristic of each form of NCAS currently available 

for deployment by NEMMCO is that they are of a ñfully on / fully offò nature
44

.  

With respect to the dispatch of services with an ñon/offò response characteristic, 

discrete volumes of network loading control such as large industrial facilities can only 

be optimally dispatched if the dispatch algorithm employs some form of mixed integer 

programming, a capability that is not currently present in NEMDE
45

.  This option has 

been previously investigated by NEMMCO (with the assistance of consultants) and 

has been found to be possible, but impractical under the current market 

arrangements
46

. 

                                                

44
  ñOnò or ñoffò in the sense that reactive power capability with variable control (SVCs, 

generator reactive reserve and SynCons) are enabled / available to inject or absorb MVArs 

anywhere within their contracted range.  Once enabled, the actual injection or absorption of 

MVArs is dictated by automatic mechanisms.  Remuneration of RPAS is on the basis of 

enablement, not (unmeasured) usage. 

45
  NEMDE is a linear programming tool and mixed integer programming would be necessary 

to optimise (in the 5-minute dispatch time frame), the dispatch of ñon/offò type services.  

The possibility of introducing mixed integer programming to NEMDE was one of the 

options contemplated in a separate consultation that concluded: ñnone of the options 

identified for automating the dispatch of NCAS within NEMDE were both viable and 

clearly superior to the [existing] manual processò.   For further information see 

http://www.nemmco.com.au/powersystemops/168-0035.pdf 

46
  Automated Dispatch of NCAS: Feasibility of Computational Approaches, Charles River 

Associates (Asia Pacific) Ltd, Final Report, October 2004 

http://www.nemmco.com.au/powersystemops/169-0044.pdf. 

http://www.nemmco.com.au/powersystemops/168-0035.pdf
http://www.nemmco.com.au/powersystemops/169-0044.pdf
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Alternative, heuristic-based approaches to the dispatch of ñon/offò service capabilities 

are currently employed by NEMMCO, although these still have the disadvantage that 

options have to be evaluated well before real-time use, with the risk that market 

conditions could change after a dispatch decision has been made
47

. 

In the absence of an ability to co-optimise the central dispatch of NCSC and energy, 

NEMDE represents NCSC as terms on the RHS of constraint equations, with dispatch 

decisions taken by NEMMCO control room staff based on off-line studies over the 

Pre-dispatch timeframe
48

.   

In some cases, strategically-located reactive power services are sufficiently low cost 

to make the assessment of market benefit
49

 from NSCS deployment quite simple and 

non-controversial.   

However, the form of service may be such that greater than 30 minutes notice of its 

use is required ï for example, using a generating unit in SynCon mode; or the arming 

of a load tripping scheme.   

Where NSCS deployment decisions need to be made significantly in advance of 

dispatch ï and the assessed market benefit of that decision is marginal ï there is a risk 

that market conditions might change to the extent that, with the benefit of hindsight, 

deployment of the service was in fact a sub-optimal decision. 

                                                

47
  Where cost of enabling or using an ñon/offò service capability is low, changed market 

conditions that alter the benefit-cost assessment of deployment are unlikely to substantially 

impact the overall benefits of spot market trade.  However, where the cost of enabling or 

using an ñon/offò service capability is high, changed market conditions can substantially ï 

perhaps adversely ï impact the overall benefits of spot market trade. 

48
  Terms on the RHS of constraint equations represent the status of the service at the start of a 

dispatch interval (prior to a NEMDE run) and are hence fixed during the NEMDE 

calculation - terms on the LHS of constraint equations are controllable targets optimally 

calculated by NEMDE and apply at the end of the dispatch interval. 

49
  Through ñoff lineò NEMDE runs that compare: a) the value of the NEMDE objective 

function with the service not deployed; and b) the value of the NEMDE objective function 

with the service deployed. 
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4.5 Service Cost Recovery 

 
The NSCS Review will examine the likely consequences of different cost 
recovery mechanisms for ostensibly similar services  

 

 

The form of the cost recovery mechanism for NSCS will impact on the efficiency of 

service provision, depending upon the incentives the recovery mechanism creates and 

the degree of connection between service provision and cost recovery.   

The more broadly smeared the cost recovery arrangement, the more muted will be the 

locational market signal for efficient network service investment. 

As noted in Section 3.7, costs incurred by TNSPs in fulfilling their NSCS obligations 

are currently recovered locationally (that is, from transmission customers within their 

own network) through TUoS prices, whereas NCAS costs incurred by NEMMCO in 

procuring residual network control services are smeared across all Market Customers 

(retailers) in the NEM. 

Hence the cost recovery outcomes are quite different depending upon whether 

NEMMCO or the TNSP procures the service. 

As TNSPs are not exposed to NCAS costs, there is potential for them to be indifferent 

to the relatively high costs of NCAS procurement. 

 

 

Should the costs of procuring NCAS continue to be recovered from all 

Market Customers in the NEM? 

Or should NCAS costs only be recovered from those Market Customers 

deemed to benefit from the delivered NCAS, arguably providing a better 

locational market signal?
50

  

 

 

                                                

50
  In a similar way to how TNSPs recover the cost of NSCS through locational TUoS prices 
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4.6 Barriers to Market Entry of Service Providers 

 
The NSCS Review will examine whether inappropriate barriers to entry are 
present or are likely to emerge in the market for NCAS, or NSCS in general 

 

 

This Section examines the potential barriers to entry into and participation in, NSCS 

procured by TNSPs and NEMMCO. 

The characteristics of the NSCS environment, and the ability for various parties to 

participate, depends on a mix of regulatory-based factors, administrative factors and 

the operational / technical requirements of the requested services. 

These factors, either individually or in combination, can create barriers to entry into, 

and participation in, the NSCS market. 

This Section does not specifically aim to address technical barriers to the effective 

participation of demand-side responders in the provision of NSCS, although 

NEMMCO will consider and review such issues if identified in submissions to this 

Paper. 

As noted in Section 1.7, demand-side responders are not required to register with 

NEMMCO to become a Registered Participant, and are hence not subject to the 

technical requirements for network connection under Chapter 5 of the Rules.  In any 

case distribution-connected loads are exempt from the Chapter 5 technical 

requirements.  Further, there appears to be no obvious way that demand-side 

responders could provide useful reactive power capability to the transmission 

network, but may still be able to provide useful NLCAS response. 

4.6.1 What is a Barrier to Market Entry? 

A barrier or impediment is a condition or characteristic of a market that would place a 

potentially efficient market participant at a disadvantage compared to alternatives. An 

impediment or disincentive is also a condition or characteristic that does not facilitate 

efficient and informed decisions by market participants.   

In the electricity market this may, for example, include costs to participate that are 

higher than necessary or incentives for supply-side investors that are not available to 

potentially more efficient demand-side investors. 

It is also relevant to consider what does not constitute an impediment to more 

efficient and informed market entry.  Participants in the electricity market face costs, 

obligations and incentives that are legitimate requirements of the market.  These 

might relate to ensuring the reliability, security and quality of supply or to prudential 

obligations for participants in the wholesale electricity market.  Such costs, 

obligations and incentives apply more or less to any market participant and cannot be 

considered as an impediment. 
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4.6.2 Participation in Services procured by TNSP 

There has been an ongoing program of reviews and reforms in the NEM, in keeping 

with recommendations from COAGôs Energy Reform Implementation Group (ERIG), 

that aim to improve the arrangements for efficient procurement and delivery of 

transmission network services by TNSPs, including:  

 Improved transmission network congestion management and reporting; 

 More nationally-consistent transmission network reliability standards
51

; 

 Introduction of a national transmission network planning process
51

; 

 Introduction of a transmission last resort planning process; 

 Various improvements to the Regulatory Test process for transmission network 

and non-network investments
51

; 

 Various improvements to the economic regulation of revenue for, and pricing 

of, transmission network services; 

 Introduction of a market-based network service performance incentive scheme; 

 Review of the Technical Standards for network connection
51

; and 

 Review of the effectiveness of demand-side participation in the NEM
51;

 

There is already some evidence
52

 that the recent reforms to the Regulatory Test and to 

the economic regulation of transmission revenue have encouraged TNSPs to seek out 

more cost-effective, market-based non-network alternatives (NSCS) to regulated 

network investments. 

Given this early positive evidence, the need to allow sufficient time for these recent 

reforms to ñbed downò and be properly integrated into transmission planning and 

regulated revenue determination processes, and the need to allow current related 

reviews to run their course, it is perhaps premature to assess whether there are barriers 

to efficient participation in the current transmission network planning and 

consultation process. 

For the above reasons, this Paper does not explore whether barriers 

exist to the efficient market entry and participation by all potential 

providers of NSCS that are procured by TNSPs 

Notwithstanding this, NEMMCO invites comment on whether any 

perceived barriers exist to effective participation in this procurement 

process 

                                                

51
  Reviews currently underway 

52
  Approval of TransGridôs proposal to provide up to 350MW of network support service 

during summer 2008ï09 to defer 500kV network augmentation ï refer ñNotice of Proposed 

Cost Pass-Through for Network Support for Deferral of the Western 500kV Conversionò, 

13 March 2008, http://www.aer.gov.au/content/index.phtml/itemId/717997 

http://www.aer.gov.au/content/index.phtml/itemId/717997
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4.6.3 Participation in NCAS Services procured by NEMMCO (NCAS) 

General Barriers to Participation 

There may be a number of factors (legitimate or otherwise) that effectively hinder 

broader participation in NCAS tenders and limit the size of the NCAS market: 

 Registered Participants only:  

 

Only current or intending Registered Participants may tender for NCAS
53

.  All 

Registered Participants must comply with performance standards associated 

with the relevant technical requirements for network connection under Chapter 

5 of the Rules
54

.  Small exempt generators and non-market loads may optionally 

seek to become a Registered Participant under clauses 2.2.1(c) and 2.3.1(d) of 

the Rules respectively, but are not required to do so. 

 Restricted Technologies:  

 

Only generators and synchronous condensers can tender for RPAS; only load 

shedders can tender for NLCAS.  

 Restricted Locations:  

 

The scope of the NLCAS requirement is confined to increasing the network 

transfer capability of inter-regional network elements, rather than of any 

transmission network element. 

 Highly Locational Requirement:  

 

The specification of network voltage control requirements is highly locational, 

as reactive power cannot be readily transported over long distances owing to 

the comparatively high reactive power losses relative to active power losses. 

This may restrict the range of RPAS providers able to meet a requirement at a 

specific location. 

 Limited Tender Timeframes:  

 

The limited timeframe over which the NCAS tendering process is conducted, 

and the short lead-time before NCAS contracts must commence, may 

inappropriately restrict the number and type of service providers who are able 

to practically respond to invitations to tender as there is insufficient time 

allowed to develop and construct new facilities to provide NCAS. 

 Limited Contract Duration:  

 

The three-year contract duration may be insufficient to commercially justify the 

investment required to provide NCAS, particularly where services require a 

minimum payback period.   

                                                

53
  According to clauses 3.11.5(j) and (k) of the Rules 

54
  Non-Registered Participants may optionally choose to comply with Chapter 5 technical 

requirements as part of their connection agreement. 
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Conversely, there is some question over the ability to accurately forecast NAS 

(particularly RPAS) requirements beyond a three year horizon. 

 Service Over-Specification:  

 

The technical requirements for NCAS may be too tightly specified to allow 

innovative service delivery or room for negotiation, or the requirement may be 

expressed in technology-specific terms that only allow participation from 

incumbent technologies. 

Notwithstanding this, not all forms of generation or customer load technology 

are amenable to being used in contingency management.  The requirement for 

post-contingency response time is typically rapid (within seconds, if not 

milliseconds) and the amount of response must be reliable, verifiable via 

SCADA measurements and be sustained for a minimum period.    

 

Such tight specification restricts the types of eligible customers to ñnormally 

onò smelters or other industrial processes with automatic load tripping schemes 

that can withstand unplanned and (to some extent) sustained interruption 

without incurring significant economic damage. Similarly, the types of eligible 

generation technologies are those providing rapid automatic generator loading 

or unloading response, or AVR capability. 

 Limited Service Differentiation:  

 

The tendered services may need to be more differentiated, to encourage and 

appropriately reward service providers that offer service capability with greater 

flexibility and substitutability.   

 

For example, RPAS tenders could make a distinction between, and separately 

value, static and dynamic reactive power capability, given that the static (time-

invariant) reactive power requirement may be filled by either static or dynamic 

reactive power capability, but a dynamic (time-varying) reactive power 

requirement can only be filled by dynamic reactive power capability. 

 Location-Based Specification:  

 

How the physical locations for which services are required is specified may 

unduly limit the appropriate level of competition for specific NCAS provision.  

 

While network voltage control requirements are legitimately location-specific 

(given that reactive power is not as easily transferred as active power), network 

loading control requirements may be more widely specified.  
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General Barriers to Participation 

 Are there inappropriate barriers to NCAS (& NSCS) market entry 

present, or likely to emerge? 

 Why is it necessary for an NCAS provider to become a Registered 

Participant?  

 Would the costs of complying with performance standards as a 

Registered Participant deter smaller generators and loads, 

(typically those embedded in the distribution network)
55

 from 

participating in NCAS?  Is adherence to such performance 

standards a reasonable technical pre-requisite to providing 

NCAS? 

 Does defining the service requirements in terms of specific 

technologies unduly restrict the range of delivery mechanisms that 

are potentially able to meet the NCAS objective?   

 

Will such restrictions stifle future technological innovation and 

development of promising alternative delivery mechanisms?   

 

Do such restrictions increase the market power of the eligible 

technologies, at the expense of a more efficient NCAS market? 

 Do NCAS tendering timeframes restrict the type of service 

providers who can practically tender, due to: 

 Inadequate contract lead-time to construct new facilities 

 Inadequate contract length to commercially justify 

investment 

 Should there be greater service differentiation to reward and 

encourage service provider technologies offering more flexible and 

substitutable NCAS capability? 

 Does the current location-based specification of RPAS and NLCAS 

strike the right balance between physical achievability versus 

competitive sourcing? 

 

Or is competition for NCAS unduly limited by how the physical 

location for services is specified? 

 

 

 

                                                

55
  Although loads connected to the distribution network are not subject to the Chapter 5 

technical requirements, according to clause 5.5(a)(2) of the Rules. 
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Specific Barriers to TNSP Participation 

In addition to the general barriers mentioned above, several other factors combine to 

effectively hinder or eliminate TNSP participation in NCAS tenders: 

 Unclear Procurement Responsibilities:  

 

The combination of differing responsibilities between TNSPs and NEMMCO 

for procuring NSCS may result in TNSPs opting out NCAS provision to avoid 

conflict with their other roles such as the System Operator agent to 

NEMMCO.
56

  TNSPs may also face a ring-fencing issue under clause 8.6.2(d) 

of the Rules, which excludes officers involved in transmission pricing from 

participating in ñcompetitive electricity trading activities of any other 

Registered Participantò, including NCAS.  

 Economic Regulation:  

 

The provision of network services is a TNSPôs core business and subject to 

economic regulation.  The provision of similar services via an unregulated path 

(that is, NCAS contracts) would potentially conflict with the intent of that 

regulation.  

 

There may be a related issue of the ability of the TNSP to separate the recovery 

(via regulated TUoS payments) of sunk capital costs for existing network assets 

from the recovery (via unregulated NCAS payments) of extra costs associated 

with that network asset in providing NCAS
57

. 

 Tender Probity:  

 

Potential conflict of interest issues may arise, given NEMMCOôs necessary 

reliance on accurate TNSP advice as to the level of service capability currently 

or planned to be available from sources other than NEMMCO-procured NCAS.   

 

The TNSP may have an incentive to under-report the level of NSCS capability 

available in order to maximise the level of NSCS that NEMMCO must procure 

through the NCAS tender process, thus providing increased opportunities for 

TNSPs to earn unregulated revenue through NCAS.   

 Data Confidentiality:  

 

Another potential conflict of interest may arise where clause 3.11.5(f)(1) of the 

Rules requires the relevant TNSP to negotiate in good faith with prospective 

tenderers on certain issues, which may entail NEMMCO providing confidential 

tender information to the TNSP. 

                                                

56
  As discussed in Sections 1.2.3 and 4.3.1 of this Paper 

57
  However note that TNSPs are already required to ring-fence the provision of prescribed 

(regulated) services from the provision of contestable (negotiated) network connection 

services. 
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 Limited Tender Timeframes:  

 

The limited timeframe over which the NCAS tender process is conducted and 

short lead-time before the NCAS contract must commence effectively precludes 

TNSP-sponsored network augmentations, which often require public 

consultation and regulatory approval and hence require longer lead-times to 

deliver. 

There is strong anecdotal evidence to suggest that there is a substantial disconnect 

between the prices currently paid for NCAS by NEMMCO (on behalf of the market) 

and the lowest potential cost of meeting that NCAS requirement.   

Informal discussions between TNSPs and NEMMCO have indicated that, given 

sufficient time, TNSPs may be in a position to meet NCAS needs at significantly 

lower prices than those currently being paid by NEMMCO.
58

 

 

Specific Barriers to TNSP Participation 

 Do the differing responsibilities of NEMMCO & TNSPs 

effectively exclude TNSPs from tendering for NCAS contracts? 

 

Are there any regulatory impediments preventing TNSP 

participation? 

 Is there a conflict-of-interest risk whereby a TNSP could 

understate to NEMMCO the amount of service capability 

available in order to maximise its opportunity to provide NCAS 

at an unregulated rate? 

 Are there data confidentiality and conflict-of-interest issues 

associated with the TNSP obligation to negotiate in good faith 

with other prospective NCAS tenderers? 

 Do NCAS tendering timeframes restrict participation by TNSPs 

due to: 

 Inadequate contract lead-time to construct new facilities 

 Inadequate contract length to commercially justify 

investment 

 Given the issues above, should both NEMMCO and TNSPs 

continue to share the role of NSCS procurer, or should these 

concurrent arrangements be simplified to NSCS procurement by 

TNSPs only?  

                                                

58
  Total NCAS costs recovered from Market Customers for calendar year 2007 were 

approximately $40 million, comprising $37.9 million for RPAS and $2.3 million for 

NLCAS. As individual NCAS contract prices are confidential, TNSPs are unable to 

compare those costs against the cost of alternative network options. 
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4.7 Types of NSCS Markets 

 
The NSCS Review will examine the potential for both real-time markets for NSCS  
and alternatives to existing forms of bilateral contracting 

  

Clause 3.1.4(a1)(4)(iii) of the Rules outlines a requirement that this review report on 

the ñpotential implementation of market mechanisms for the recruitment and dispatch 

of NCASò. 

The two ends of the spectrum of possible NSCS market mechanisms are: 

 Periodic bilateral contracts for service ï similar to the current arrangements; or 

 Real-time spot or clearing markets ï either stand-alone, or integrated with the 

central dispatch process and co-optimised with the energy market. 

Where the provision of NSCS up to a performance standard is mandated, the costs 

associated with that provision must be recovered through the energy market and may 

be ñbundledò into the energy market offers of scheduled plant. 

The extent of the market is also highly relevant.  The effectiveness of the above forms 

of market will, in part, be determined by the liquidity of both the supply and demand 

sides of the market.   

The requirements for network voltage control and, to a lesser extent, network loading 

control are highly locational as compared to the existing energy and FCAS spot 

markets, and hence may require a greater degree of economic or price regulation to 

mitigate the misuse of natural market power. 

To what extent should the costs of providing the following forms of NSCS be 

ñunbundledò from the energy market and exposed to separate real-time spot market 

bidding, dispatch and settlement? 

 Services managed via NEMMCO as NCAS to meet its regulatory obligations 

with respect to: 

ï Power system security  

ï Enhancing the value of spot market trading 

 Services provided by TNSPs, either via their own network infrastructure or 

contracts with third parties, to meet their regulatory obligations with respect to 

intra-regional reliability 

 Services provided by Registered Participants (particularly Generators) 

delivering on their performance standards as specified within connection 

agreements 

Note that the question of the appropriate balance of mandatory versus market 

provision of NSCS is currently the subject of a broader Reliability Panel review of the 

Technical Standards in the Rules, which includes a review of the minimum and 

automatic network access standards. 
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4.7.1 Periodic Bilateral Contracts Market 

The current NCAS markets are structured to deliver services over a three year 

timeframe on a bilateral contract basis, with service providers selected through a 

tender process.  

TNSPs may also enter into contracts similar to those used by NEMMCO to fulfil their 

requirements for network control services, thus raising the prospect that TNSPs are 

competing with NEMMCO to contract with limited capability ï a likelihood that 

increases where service requirements are location-specific.  Clarity of responsibility 

for service procurement would certainly improve the functionality and efficiency of 

any bilateral market, subject to the market having viable levels of liquidity. 

To date this process has delivered service with capabilities that can be characterised 

as of an ñon/offò nature ï that is, no decision can be made at the point of service 

enablement to continuously vary the volume of service actually delivered.   

In the case of reactive power for network voltage regulation, variation in the volume 

of a service delivered is typically dictated by a mix of: 

 Dynamic response from generator AVRs and SVCs; and  

 Static or step-change response from the manual switching in or out of capacitor 

banks and reactors.   

In the case of network loading control where load tripping schemes are involved, 

continuous variation in service volume is generally not possible. 

The efficiency with which services are used in a bilateral contracts market may also 

be a function of the form of the contract and the manner in which the service can be 

dispatched under that contract.  Network control ancillary services managed by 

NEMMCO generally appear as terms on the RHS of constraint equations in NEMDE 

and hence their dispatch is not optimised (see discussion in Section 4.4), a treatment 

that is at least partly due to the form of contract entered into.   

Alternative forms and treatment of network control service contracts (under either 

TNSP or NEMMCO control) could, in some circumstances make the service 

amenable to more efficient use, by appropriately reflecting service capability and 

control through NEMDE constraint equations. 

4.7.2 Real-time Spot Market 

A conceptually feasible alternative to bilateral contracting for ñon/offò reactive power 

capability may be a real-time centrally dispatched, priced and settled market for 

dynamic reactive power capability in specific locations.   

There may be a need to have separate network voltage control sub-markets for both: 

 Regulation network voltage control services, to regulate small, pre-contingency 

voltage deviations (analogous to regulation FCAS); and  

 Contingency network voltage control services (analogous to contingency FCAS), 

to control larger, pre-contingency voltage deviations.   
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Real-time spot markets for reactive power were proposed for the NEM as ñthe light 

on the hillò described in the IES report on evaluation of options for an ancillary 

services market
59

 ï it was this IES report that gave rise to the Rule obligation to 

conduct this NSCS Review. 

The introduction of real-time spot markets for NSCS would represent a major 

structural change in the operation of the NEM and could present a number of 

challenges such as: 

 Understanding and managing the interactions between the unregulated reactive 

power services procured and deployed via a spot market versus the regulated 

network control services procured by a TNSP and automatically/manually 

deployed, given their strong substitutability. This issue could undermine 

investment certainty for competitive reactive power service providers; 

 The feasible extent that the dispatch of reactive power services with ñon/offò 

capabilities can be reliably integrated into the central dispatch optimisation 

(possibly through introduction of mixed integer programming techniques) 

versus the current approach of requiring the service provider to manage 

deployment of their service through rebidding of their service quantities; 

 The need to manage the possibly anti-competitive effects of highly localised 

service requirements and limited numbers of viable service providers in that 

location;  

 The need to deal with material time delays for the operation of NCAS in the 

context of a constantly changing 5-minute market; and 

 The impact on energy and FCAS prices as a result of the possible need to co-

optimise reactive power markets with the nine existing energy and FCAS 

markets.  

Although competitive markets of this nature could theoretically deliver more efficient 

outcomes in terms of reactive power service investment and use, the magnitude of 

likely efficiency gains must also be weighed up against the development and 

operational costs of such a market. 

The development and operational costs of introducing a real-time reactive power 

market would include the following: 

1) Reactive Power dispatch optimisation on a Network Location Basis  

 

A central dispatch algorithm incorporating reactive power dispatch could be 

implemented in two different forms, depending upon the degree of co-

optimisation with the other real-time markets: 

(A) Stand-alone Reactive Power market: a reactive power market separate 

from the co-optimised energy and FCAS markets: 

Minimum requirements would be for a separate MVAr dispatch engine 

(MVDE) incorporating appropriate constraint equations, along with 

                                                

59
   IES (1999), op. cit. 
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augmentation of NEMMCOôs Energy Management System (EMS) and 

AGC systems.  NEMDE would continue to run the energy and FCAS 

markets in accordance with existing arrangements. 

(B) Co-optimised Reactive Power market: a reactive power market that is 

co-optimised with the energy and FCAS markets: 

Minimum requirements would be for augmentation of the existing 

NEMDE and development of appropriate constraints to allow full 

optimisation of all energy, FCAS and reactive power markets, along with 

augmentation of NEMMCOôs Energy Management System (EMS). 

The NEMMCO market systems required to support the stand-alone market 

form (A) are likely to be lower in cost and complexity that the systems required 

for market form (B) as the optimisation algorithm would only require the 

management of a single market in isolation. 

The impact of changes on market participants would vary according to the 

market form.   

Focussing purely on the energy, FCAS and reactive power delivery 

mechanisms, and ignoring market development and management costs, market 

form (B) should produce more efficient outcomes than market form (A) as a 

result of full co-optimisation of energy, FCAS and RPAS markets.   

 

However, unlike market form (B), market form (A) would also require more 

active management of bids/offers (and their actual dispatch) by the parties 

offering services into the reactive power market, to ensure consistency with 

their dispatch positions in the energy and FCAS markets. 

2) Compliance and Enforcement Regime 

 

Reactive power markets, like the existing NEM, would have both instantaneous 

use and reserve capability dimensions.   

 

To ensure remuneration matches capability called for and delivered, SCADA 

and revenue-quality metering of reactive power would need to be matched with 

appropriate reactive power control systems.   

 

Non-conformance monitoring and reporting may also be required. 

The opportunities to yield efficiency gains from reactive power markets would be a 

function of the existing costs of delivery reactive power capability and how broadly 

such markets would be extended. 

Although development of a real-time spot market for reactive power capability is 

conceptually feasible, NEMMCO is not aware of any successful implementation of 

real-time reactive power markets based on initial research summarised in Appendix 3.   

While this acknowledgement does not, per se, preclude the development of such a 

spot market, it does help to highlight the challenges of doing so. 
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 Should this NSCS Review further examine the real-time co-

optimisation of reactive power dispatch with energy and FCAS 

markets, given the likely major structural changes required to the 

design of the NEM? 

 Are there other forms of market that should be examined? 

 Will the current bilateral contracting arrangements between 

TNSPs, NEMMCO and service providers adequately 

accommodate and value the emerging mix of technologies?  

 What criteria should be used to assess the relative merits of 

alternative market structures? 
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5 Invitation to Comment and Next Step 

NEMMCO invites Consulted Persons to make written submissions to NEMMCO on 

the issues relating to the future provision of network support & control services as 

part of the NSCS Review.  

In accordance with the attached Notice of First Stage of Rules Consultation, written 

submissions must be received by COB Tuesday 9th September 2008. 

Note that the review will be conducted in accordance with Rules consultation 

procedures, with the following table outlining key dates for the consultation process.  

Please note that these dates are indicative only, and may be subject to change. 

Further details can be found on NEMMCOôs website at: 

http://www.nemmco.com.au/powersystemops/168-0089.html 

 

Table 6 ï NSCS Review Consultation Timeline 

Process Date 

First Stage Rules Consultation 

Release Issues & Options Discussion Paper. 

Invite submissions on Issues & Options  

 

 

Tue 29 July 2008 

Formal Commencement of NSCS Review ï must complete within 12 months 

Submissions close on NSCS Issues & Options paper 

(allow 6 weeks for submissions) 

Tue 9 September 2008 

Second Stage Rules Consultation 

Release Draft Determination Report. 

Invite submissions on Report recommendations 

 

 

Tue 4 November 2008 

Submissions close on Draft Determination Report 

(allow 4 weeks for submissions) 

Tue 2 December 2008 

Release Final Determination Report Tue 13 January 2009 

Submit proposed Rules to AEMC, to give effect to 

recommendations in the Final Determination Report 

Fri 20 March 2009 

 

 

 

 

http://www.nemmco.com.au/powersystemops/168-0089.html


Review of Network Support & Control Services – Issues and Options Discussion paper 

July 2008 Page 79 of 87 

Appendix 1 – Market Design Principles under the Rules 

Clause 3.1.4 of the Rules outlines the principles for market design.  

All recommended reforms to the current NSCS arrangements will be consistent with these market 

design principles. 

 

 

3.1.4 Market Design principles 

(a) This Chapter is intended to give effect to the following market design 
principles: 

 é  

(6) ancillary services should, to the extent that it is efficient, be acquired 
through competitive market arrangements and as far as practicable 
determined on a dynamic basis.  Where dynamic determination is not 
practicable, competitive commercial contracts between NEMMCO and 
service providers should be used in preference to bilaterally negotiated 
arrangements; 

(7) the power of direction to provide ancillary services as a last resort to 
ensure system security should not be affected by the competitive market 
arrangements; 

(8) where arrangements require participants to pay a proportion of 
NEMMCO costs for ancillary services, charges should where possible be 
allocated to provide incentives to lower overall costs of the national 
electricity market.  Costs unable to be reasonably allocated this way 
should be apportioned as broadly as possible whilst minimising 
distortions to production, consumption and investment decisions; and 

(9)  where arrangements provide for NEMMCO to dispatch or procure an 
ancillary service, NEMMCO should be responsible for settlement of the 
service. 

 



Reactive Power In The NEM 

 

Appendix 2 – Comparison of Reactive Power Planning Criteria 

Criteria NEMMCO Powerlink TransGrid VENCorp ElectraNet Transend 

Area NEM QLD NSW VIC SA TAS 

Demand 10% Summer POE 10% Summer POE ï 

local peak in the 

area of study 

10% POE with all 

plant in service. 

50% POE assuming 

prior outage of 

critical VAr source 

10% Summer POE ï 

limited by maximum 

export to SA 

10% Summer POE ï 

limited to maximum 

supportable demand 

10 % Winter POE 

Network Normal Normal Normal Normal Normal Normal 

Inter-regional 

Support 

No reactive 

support assumed, 

except as required 

to maintain 

voltage levels on 

interconnectors 

Secure predicted 

maximum flow from 

NSW 

All reasonable 

probable 

interconnector flows 

Full export to SA. 

Full import from 

Snowy. 

Full import from 

Vic 

The full range of 

interconnector flows 

considered. 

Generation 

Commitment 

All in service 

required to meet 

10% POE demand 

 All reasonably 

probable generation 

dispatch 

All in service 

Sensitivities 

assessed for prior 

generator outages 

All in service Removal of a single 

critical unit. 

Generation 

Dispatch pattern 

Historical pattern Limited range of 

generation patterns. 

Dependent on the 

load zone  

All reasonably 

probable patterns of 

generation dispatch 

for 50% POE. 

Limited range of 

generation dispatch 

patterns for 10% 

POE. 

Summer output 

forecast for all 

generating units.  

 

Sensitivities 

assessed for 

different outputs 

Limited range of 

generation dispatch 

patterns 

Limited range of 

historical generation 

patterns 
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Criteria NEMMCO Powerlink TransGrid VENCorp ElectraNet Transend 

Existing  

Reactive Plant
60

 

All assumed 

available 

All PLQ reactive 

plant assumed 

available ï

allowance made for 

historical 

availability levels on 

the DNSP networks 

Assumed available 

for 10% POE. 

Critical VAr source 

unavailable for 50% 

POE 

All assumed 

available 

All assumed 

available 

All assumed 

available 

New  

Reactive Plant  

Assumed available 

per 

commissioning 

timetable 

Assumed available 

per commissioning 

timetable 

Includes plans for pf 

correction at 

connection points 

Assumed available 

per commissioning 

timetable 

Assumed available 

per commissioning 

timetable 

Assumed available 

per commissioning 

timetable 

Load Power 

Factor 

Capability 

Actual load power 

factors 

As per DNSP 

forecast (NER levels 

compliant)  

Actual load power 

factors 

As per DNSP 

forecast 

Within Rules clause 

S5.3.5 unless 

otherwise agreed 

Within Rules clause 

S5.3.5 unless 

otherwise agreed 

Generator 

Reactive 

Capability 

Performance 

standard 

obligation  

Performance 

standard obligation  

Performance 

standard obligation 

Performance 

standard obligation.  

 

75% of Snowy gen 

assumed on when 

import from NSW 

exceeds 1600 MW 

Performance 

standard obligation 

Performance 

standard obligation 

Contingencies Critical N-1 

analysed 

N-1, and N-2 

assuming re-

dispatch after 30 

mins 

N-1, and N-2 

assuming re-

dispatch after 30 

mins 

All credible critical 

contingencies 

analysed 

Critical N-1 

analysed 

Critical N-1 

analysed 

                                                

60
 EG Capacitor banks, Synchronous Compensators, SVCôs etc. 
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Criteria NEMMCO Powerlink TransGrid VENCorp ElectraNet Transend 

Objective System security 

maintained   

Remains in a 

satisfactory 

operating state 

following the 

contingency  

Maintain adequate 

reactive power 

margins 

System security 

maintained  

Based upon Rules 

requirements 

System security 

maintained   

Reactive Power 

Safety Margin 

Per Rules clause 

S5.1.8 

Per Rules clause 

S5.1.8 

Related to size of 

load and Capacitor 

rating. EG ranges 

from 80-200 MVAr 

Per Rules clause 

S5.1.8 

Per Rules  Per Rules 

Procurement Ancillary Service 

tender 

Regulatory test Regulatory test Regulatory test Regulatory test  Regulatory test 

Cost Recovery All NEM market 

customers, by 

energy consumed 

TUOS charges to 

transmission 

customers 

TUOS charges to 

transmission 

customers 

TUOS charges to 

transmission 

customers 

TUOS charges to 

transmission 

customers 

TUOS charges to 

transmission 

customers 
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Appendix 3 - International Experience with Reactive Power Support 

 

Country Australia New Zealand Sweden Finland UK USA  

(New York) 

USA 

(California) 

USA  

(PJM) 

Canada 

(Ontario) 
Feature 

Responsible 

ISO 

NEMMCO Transpower Svenska 

Kraftnät 

Fingrid National Grid NYISO California 

ISO 

PJM IESO 

Purpose Power system 

security & 

benefits of spot 

market trade 

        

Procurement 

Mechanism 

3 year contract.  

 

Call for 

expressions of 

interest 

followed by a 

tendering 

process. 

 

Generators 

contracted to 

provide reactive 

power beyond 

performance 

standard 

1-5 year 

contract 

depending on 

need.
1
 

Generators 

contracted to 

provide 

reactive 

power beyond 

their Asset 

Owner 

Performance 

Obligations.
2
 

Procurement 

process is 

undertaken 

by regional 

and local 

network 

companies.
3
 

 Can be a tender 

process, else 

procured via 

the connection 

process. Refer 

to text below. 

Generators 

directed by 

ISO to operate 

within reactive 

power 

capability 

limits.
7
 

Long term 

contracts
9
 

Provided by 

individual 

transmission 

providers
9
  

Contracts
7
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Country Australia New Zealand Sweden Finland UK USA  

(New York) 

USA 

(California) 

USA  

(PJM) 

Canada 

(Ontario) 
Feature 

Generator 

Payments 

Gen Mode: 

Availability & 

Compensation 

payments (if 

active power 

constrained) 

 

SynCon Mode: 

Enablement 

payments 

SynCon 

Mode: 

Availability 

& 

Enablement 

payments.  

 

Not 

compensated 

if active 

power is 

constrained-

off, as 

Generators 

only used in 

SynCon 

mode.
4
 

None.
5
 

 

Mandatory 

Provision. 

Compensation 

payments.
6
 

Mandatory 

Provision for 

Generators > 

50 MW. 

To receive a 

payment for 

this service, 

Generators 

must enter into 

a default 

payment 

mechanism, 

based entirely 

on metered 

reactive use.  

 

Alternatively 

Generators can 

offer reactive 

power through 

a tender 

process.  

Generators who 

offer reactive 

power in excess 

of the grid code 

can offer 

enhanced 

services.
10

 

Generators are 

directed by 

NYISO to 

operate within 

there reactive 

capability 

limits.
9
 

Generators 

paid the 

embedded cost 

of providing 

the service.  

 

Generators 

paid a lost 

opportunity 

cost if directed 

to reduce their 

active power.
7
  

These costs are 

filed and 

agreed upon 

with the 

Federal Energy 

Regulatory 

Commission 

(FERC) as rate 

schedules. 

Generators 

provide 

mandatory 

reactive 

power service 

within 0.90 

lag & 0.95 

lead.
10

  

Generators 

paid if they 

provide more 

than their 

mandated 

requirements. 

 

Compensated 

if active 

power 

constrained-

off.
10

 

Generators 

receive set 

payments for 

their reactive 

requirements 

when their 

active power is 

not 

constrained.  

 

This revenue 

rate is agreed 

with FERC.
7
 

 

When active 

power is 

constrained-

off, Generators 

receive an 

opportunity 

cost equal to 

locational 

marginal price 

less bid of each 

MW that 

Generator 

backs down.
7
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Country Australia New Zealand Sweden Finland UK USA  

(New York) 

USA 

(California) 

USA  

(PJM) 

Canada 

(Ontario) 
Feature 

Cost 

Recovery 

Recovered 

monthly from 

all transmission 

customers.  

Costs allocated 

pro-rata to 

energy 

consumed. 

Money from 

distributors & 

dispensated 

Generators 

(causers) is 

paid to 

Generators on 

a zonal 

basis
1,4

 

through the 

System 

Operator by a 

complex 

recovery 

structure that 

considers 

nominated & 

monthly peak 

reactive 

power 

demands & 

residual 

charges.
8
 

None.
5,
 
9
 

 

  Recovered 

annually from 

all 

transmission 

customers.
10

  

 Recovered 

monthly from 

all 

transmission 

customers 

(load serving 

entities). 

 

Costs allocated 

pro-rata to total 

generation 

ownerôs 

monthly 

revenue 

requirement 

and amount of 

monthly use of 

network
10
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Country Australia New Zealand Sweden Finland UK USA  

(New York) 

USA 

(California) 

USA  

(PJM) 

Canada 

(Ontario) 
Feature 

Demand Side 

Management 

(DSM) 

Not used. 

Mandatory 

under-voltage 

load shedding if 

required by ISO 

Not used. 

 

DSM not 

defined in the 

Rules under 

voltage 

support.
11
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