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Introduction
This report sets out the review of the proposed Heywood Interconnector Upgrade Project (the Project) undertaken by the Australian Energy Regulator’s (AER) Technical Advisory Group (TAG) in response to the contingent project application made by ElectraNet Pty Limited (ElectraNet) on 13 December 2013. This review focuses on the prudency and efficiency of the project as they relate to the estimated costs submitted by ElectraNet in their application.
This report first considers the background to this review and sets out the scope of the review. An overview of the Heywood project, its scope, timing and cost is provided as context to this review, and the review findings are addressed along with recommendations arising from this review.
The AER Technical Advisory Group

The Technical Advisor Group (TAG) provides technical advisory services to the AER board, executive and staff. This advice primarily reflects the industry expertise of the group, and is provided within the context of the national electricity objective.
The TAG consists of four senior industry experts with over 100 years of combined industry experience. The TAG consists of: 

· Anthony Seipolt
· John Thompson

· Mark Wilson

· Yili Zhu

The primary author of this report was John Thompson; however, the opinions and recommendations in this report were developed in consultation with other members of the TAG and represent the position of the TAG as a whole.
Appendix A sets out the curriculum vitae of the lead author and the other members of the TAG.  

Background

Over time, the South Australia – Victoria (Heywood) Interconnector (the Interconnector) has increasingly become constrained. This is placing limitations on the flow of energy and resulting in non-economic dispatch of generation. In response to this constraint, ElectraNet, in conjunction with the Australian Energy Market Operator (AEMO), published a Regulatory Investment Test for Transmission (RIT-T) in January 2013 proposing to upgrade the Interconnector. The RIT‑T found that an increase in interconnector’s nominal transfer capability from 460 MW to 650 MW would deliver a net market benefit of more than $190m.

On 30 April 2013 the AER released its final decision on ElectraNet's maximum allowable revenue for the regulatory control period 1 July 2013 to 30 June 2018. In that determination the AER accepted the Heywood project as a contingent project subject to the following trigger events occurring:

1. successful completion of the RIT-T demonstrating positive net market benefits

2. determination by the AER under clause 5.16.6 that the proposed investment satisfies the RIT‑T

3. ElectraNet Board commitment to proceed with the project

In April 2013, ElectraNet submitted an application to the AER for determination of whether the proposed South Australia – Victoria (Heywood) Interconnector upgrade satisfied the requirements of the RIT‑T in accordance with the National Electricity Rules (NER). In its September 2013 determination the AER found that the proposed Interconnector upgrade met the NER requirements for the RIT‑T.
Following the resolution of the ElectraNet Board to commit to the Heywood project on 21 November 2013, ElectraNet submitted a contingent project application to the AER on 13 December 2013. With this submission ElectraNet provided specific details of the proposed project including capital and operating cost estimates. Following the AER’s request for further information, ElectraNet provided details in relation to aspects of the proposed design, condition assessment information, as well as further details of the cost estimates and options analysis information.

Scope of this review
The scope of this review is an assessment of the information provided by ElectraNet in its contingent project application as well as subsequent material submitted in response to the AER’s enquiries. The review is focused on examining, from a technical perspective, the information provided by ElectraNet to assess the prudency and efficiency of the Project’s scope of work and the associated cost estimates.
Project overview

ElectraNet and AEMO have proposed to upgrade the capacity of the South Australia – Victoria (Heywood) Interconnector to overcome growing constraints arising from low equipment ratings, voltage stability limitations in the South East region of South Australia and insufficient transformer capacity at Heywood in Victoria.
To address Interconnector limitations ElectraNet and AEMO have proposed interrelated works at Heywood in Victoria and on the 275kV and 132kV transmission systems in South Australia. The Victorian portion of this work is being pursued separately by AEMO and is not included in the scope of ElectraNet’s contingent project application, nor is this portion of the work considered further in this report. Only the South Australia portion of this work is being pursued by ElectraNet and is the subject of its contingent project application.

The high level scope of work set out in ElectraNet’s contingent project application
 is depicted in Figure 1 and consists of the following major scope elements:
4. Series capacitor installation – installation of series capacitors on the two 275 kV Tailem Bend to South East transmission lines at Black Range – a site approximately half way along the route of these lines
5. South East control scheme – implementation of a control scheme to prevent congestion of the South East transformers at times of light load and high wind energy export

6. Asset replacements – replacement of various assets at several substations to allow full winter transmission line rating of the 275 kV interconnector and on the underlying 132 kV transmission network in the South East region
7. 132 kV line reconfiguration – decommissioning and demolition of two 132kV lines in the South East that cause thermal interconnector capacity limitations.
Figure 1
Overview of project scope
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Source:
ElectraNet, December 2013, “Heywood Interconnector Upgrade, Contingent Project Application”, p. 7.
In response to enquiries by the AER regarding the timing of the major components of the works, ElectraNet provided the information set out in Table 1.
Table 1
Project timelines – key dates

	Project Component
	Commencement
	Commissioning
	Completion

	Series Compensation
	August 2013
	July 2016
	July 2016

	South East Control Scheme
	August 2013
	December 2014
	December 2014

	South East Asset Rating Upgrades
	August 2013
	April 2016
	April 2016

	132kV Network Reconfiguration
	May 2015
	N/A
	March 2018

	Overall Project
	July 2013
	As above
	June 2018


Source:
ElectraNet, 24 January 2014, “Heywood Interconnector Upgrade Response to AER Information Request”, p. 7.

ElectraNet has forecast that the total capital cost of the Heywood project will be $66.0m ($2012‑13), excluding $1.8m ($2012-13) in related preparatory works and the RIT‑T development. Table 2 shows a breakdown of ElectraNet’s forecast of the project’s capital expenditure.
Table 2
Capital expenditure forecast ($m 2012-13)

	
	13-14
	14-15
	15-16
	16-17
	17-18
	Total

	Series Compensation
	1.24 
	6.81 
	14.95 
	8.63
	4.28 
	35.91 

	South East Control Scheme
	0.03 
	0.17 
	0.37 
	0.21 
	0.11 
	0.88 

	South East Asset Rating Upgrades
	0.03 
	0.16 
	0.36 
	0.21 
	0.10 
	0.85 

	132kV Network Reconfiguration
	0.64 
	3.53 
	7.75 
	4.47 
	2.22 
	18.62 

	Other costs
	0.70 
	1.84 
	4.04 
	2.33 
	1.16 
	10.06 

	Overall Project
	2.64 
	12.52 
	27.46 
	15.85 
	7.87 
	66.33 


Source:
ElectraNet, December 2013, “Heywood Interconnector Upgrade, Contingent Project Application”, p. 13.
Review findings
This section sets out the findings of the TAG’s review of information submitted in support of ElectraNet’s contingent project application for the Heywood Interconnector Upgrade Project.

Project need and timing 
The TAG has reviewed the information submitted by ElectraNet and is of the view that the need and timing of the series capacitor installation and the asset replacements was fully addressed by the RIT‑T process. Consequently, the need for and timing of these aspects of the project has not been revisited in this review. However, consideration has been given to the need for and timing of the 132 kV line demolition and South East control scheme as it was not included in the RIT-T.

With regards to the South East control scheme, ElectraNet submitted an economic assessment of the potential benefits of the scheme.
 This analysis finds that the control scheme, when implemented as part of the Heywood project, has a net market benefit of $420,000.

The information provided by ElectraNet states that the South East control scheme prevents congestion of the South East transformers at times of light load and high wind energy export on the interconnector. The TAG has considered the information provided and is of the view that ElectraNet has demonstrated the need for this major scope element. Moreover, we have considered the material provided in ElectraNet’s economic assessment and are of the opinion that the timing of this work is both prudent and efficient when the scheme is implemented as an integral part of the Heywood project.

The TAG also considered the need and timing of the 132 kV line demolition element of the Heywood project. In support of the 132 kV line demolition ElectraNet submitted information related to the condition of the lines, ongoing maintenance costs and associated options analysis. As discussed further below, while the TAG agrees with the need to decommission these lines in order to achieve the benefits of the Heywood project, we consider that ElectraNet has not demonstrated its proposed timing of this demolition is efficient.
Project scope
The scope of the Heywood project includes the installation of series capacitors, the South East control scheme, asset replacements as well as demolition of two 132 kV lines. In support of the proposed scope ElectraNet submitted detailed cost estimates
. The TAG has reviewed these estimates and, with the exception of the 132 kV line demolition, is of the opinion that scope of works for each of these major scope elements is reasonable and aligns with the need for and timing of the Heywood project.
In response to the AER questions regarding the costs associated with the 132 kV line demolition, ElectraNet submitted condition assessment reports
, details of the demolition cost estimates, and estimates of the ongoing preventative and corrective maintenance costs. Table 3 sets out ElectraNet’s demolition cost estimates while Table 4 shows ElectraNet’s ongoing maintenance estimates should the lines not be demolished.
Table 3 
Decommissioning cost estimates ($000, 2012-13)

	
	13/14
	14/15
	15/16
	16/17
	17/18

	Transmission line demolition
	617
	3,326
	7,270
	4,185
	2,065

	Locality factor
	32
	175
	383
	220
	109

	Project Management Plan (ElectraNet overhead)
	52
	278
	607
	350
	173

	Allowance for Risk
	35
	186
	407
	234
	116

	Total (all costs)
	736
	3,966
	8,668
	4,990
	2,463

	Total (without risk and overheads)
	649
	3,501
	7,652
	4,405
	2,174


Source:
ElectraNet, January 2014, “Attachment C_ENet_Heywood Capital Cost Estimate_MDL_FINAL_CONFIDENTIAL.xlsx”; “Recon. 132kV - Cost Summary” worksheet.

Table 4 
Line maintenance cost estimates ($000, 2012-13)
	Maintenance activity
	0-3 years
	3-5 years
	5-10 years
	10-15 years
	15-20 years

	Routine corrective
	486
	324
	810
	810
	810

	Tower foundations
	716
	5,647
	16,516
	5,556
	555

	Conductors
	156
	740
	934
	757
	757

	Crossarms
	100
	-
	11,058
	11,058
	-

	Total
	1,147
	6,562
	28,683
	17,547
	1,489


Source:
ElectraNet, January 2014, “Attachment E_ENet_Cost analysis ongoing maintenance F1836 and F1837_MDL_FINAL_CONFIDENTIAL.xls”; “Total Refurb Schedule” worksheet. ElectraNet, January 2014, “Attachment D_ENet_Routine Maintenance Impact HICI_MDL_FINAL_CONFIDENTIAL.xlsx”; “Summary” worksheet.

In reviewing the information provided, ElectraNet advised that:

“From these assessments the maintenance works that would be required to maintain the assets in a safe and serviceable condition have been identified, with an estimated cost of $55m over the next 15-20 years.”

That is, in assessing the condition of the lines, developing its maintenance costs estimates, and in selecting its preferred option (i.e. line demolition), ElectraNet has applied the same ‘safe and serviceable condition’ standard as it applies to all of its operational line assets.
In TAG’s opinion, given that the 132 kV lines are to be decommissioned and are no longer required, then it is not reasonable to apply an operational ‘safe and serviceable condition’ standard to such assets. Consequently we are of view that ElectraNet has applied a higher than necessary standard to the assessment of the line condition and risk as well as to the resulting cost estimates and options analysis.

In the circumstances of these lines,
 the TAG is of the opinion that the relevant standard is one that focuses on the structural integrity of the lines and support structures in the interest of public safety. Such a standard would be applied to assess, from a structural risk perspective, whether there is a reasonable risk of structural failure, and if so, what the likelihood and consequence of such failure is. Attendant management actions, contingency actions, costs and options assessment would then relate solely to the risk of structural failure, as opposed to ElectraNet’s standard which considers risks in the context of operational network assets and market operations.
As the preferred option is impacted by the applied standard, ElectraNet was asked if it had considered the option to isolate the 132 kV lines and allow their condition to deteriorate until the cost of the risk associated with the structurally integrity failure hazard was approaching that of the demolition cost. In response, ElectraNet provided revised maintenance costs models
 and an NPV analysis
. Table 5 shows the revised line maintenance costs while a summary of the results of ElectraNet’s options analysis is shown in Table 6
.
Table 5 
Revised line maintenance cost estimates ($000, 2012-13)
	Maintenance activity
	0-3 years
	3-5 years
	5-10 years
	10-15 years
	15-20 years

	Tower foundations
	673 
	6,033 
	17,128 
	5,740 
	535 

	Conductors
	-
	-
	-
	-
	-

	Crossarms
	-
	-
	-
	-
	-

	LV Line Monitoring
	               600 
	                 -   
	                   -   
	                   -   
	                  -   

	Corrective Works
	1,086 
	3,925 
	4,280 
	4,671 
	5,100 

	Total
	2.359
	9,958
	21,408
	10,411 
	5,100 


Source:
ElectraNet, February 2014, “Attachment C_ENet_F1836_F1837_Maint costs_Revised 20Feb2014_CONFIDENTIAL.xls”; “Total Maint Schedule” worksheet.

Table 6 
132kV line option assessment findings
	
	NPV ($m)

	Full Decommissioning – 2017-18
	65.3

	LV Monitoring – Delay Decommissioning 5 years
	66.1

	LV Monitoring – Delay Decommissioning 10 years
	70.2

	LV Monitoring – Delay Decommissioning 15 years
	81.9

	LV Monitoring – No Decommissioning
	86.8


Source:
ElectraNet, 26 February 2014, “Heywood Interconnector Upgrade, Response to AER Information Request”, p. 12.
From Table 6 it can clearly be seen that ElectraNet’s preferred option to decommission and demolish the 132 kV lines by March 2018 is the lowest cost option assuming that ElectraNet’s revised maintenance costs (see Table 5) are reasonable under the scenario of allowing the lines’ condition to deteriorate.

It is the TAG’s opinion that ElectraNet’s analysis of the option to allow the lines’ condition to deteriorate includes costs that are not relevant. Specifically, we note that ElectraNet’s revised maintenance costs include corrective maintenance work, tower footing refurbishment, and a significant routine line maintenance cost which in our opinion accords with the routine maintenance costs anticipated on an operational line of similar length. DC line monitoring costs have also been included in this option assessment with a further allowance for ongoing maintenance of the monitoring system.
In our opinion the relevant costs under the option to allow the lines’ condition to deteriorate are periodic patrol and visual inspection costs, as well as the costs associated with a periodic structural condition assessment. Based on available benchmark data these costs are likely to be in the order of approximately $30,000 for patrol and visual inspection and approximately $300,000 for detailed condition review. If patrols are assumed on an annual basis
, and condition assessment is assumed every 5 years, then the approximate annualised costs associated with this option are in the order of $90,000
 while the approximate annual deferral benefit is in the order of $600,000.
 
The estimated deferral benefit was calculated by substituting ElectraNet’s opex profile with the AER’s opex profile in the ElectraNet model and taking the average of the differences in the NPV values that result from deferrals ranging from 1 to 10 years.
 We consider our estimates for line inspection are at the upper end of the scale. As ElectraNet’s calculation is not a precision estimate, the AER has rounded down the average commensurate with this precision. Rounding down will favour earlier demolition. For demolition to be warranted the annualised cost must increase to the point that is equal to or exceeds this benefit. We consider on the available evidence this is unlikely to occur in the immediate future.
To consider this option further, the TAG undertook a review of ElectraNet’s condition assessment reports and notes that both lines are assessed as being in ‘fair’ condition under the application of a ‘safe and serviceable condition’ standard
. Moreover, under the same operational standard the details of the condition assessment suggest that only a small proportion (i.e. ≤ 15%) of structural components have an expected life of 5 years or less, while the majority of structural elements have a life expectance of 10 years or more. Based on information provided, we are of the view that the lines have reasonable structural integrity such that their immediate demolition following the availability of the additional interconnector capacity (i.e. in about 4 years’ time) is not necessary. Moreover, we consider that the condition data provided indicates that the line is likely to have reasonable structural integrity for about 10 years or more. While we acknowledge that the condition assessment information is based on a desk study of defect and inspection records using an operational ‘safe and serviceable’ standard, we found no information to suggest there are any immediate structural condition related concerns that clearly warrant significant corrective action or demolition by March 2018.
While our analysis does not specify a particular timing for line demolition, we consider that the efficient demolition timing is found by examining the cost of the risk associated with the structurally integrity failure hazard and comparing this to the demolition cost. Over time as the condition deteriorates, and the cost of the risk approaches the demolition cost, then demolition is more efficient at that time. As ElectraNet has not undertaken such analysis to demonstrate the efficient demolition timing, and as no data has been provided to enable the TAG to assess this timing, at this stage the efficient timing remains unknown.

In the TAG’s opinion the demolition of the 132kV lines is not efficient at the timing proposed by ElectraNet. While it is prudent to demolish the lines at some point, we consider that demolition should be deferred until such time as the cost of the risk associated with the structural failure hazard approaches the demolition cost. We consider the prudent alternative is isolate and earth the lines while instituting a regime of annual visual inspection to monitor the lines’ condition. An initial assessment of the structural integrity hazard and attendant risk should also be undertaken to ascertain the efficient timing of demolition. Subsequent hazard and risk assessments should also be undertaken in accordance with the findings of the initial assessment.
Retaining out-of-service lines that may no longer be required is in line with normal industry practice. This practice recognises that there is an option value associated with the potential for future use of the line and with the potential for the future use of the line’s corridor, easements and rights of way. Hence there is a value in retaining the line as well as a value in deferring the cost of demolition that is offset by the cost of the risk of structural collapse.
Project cost estimates
ElectraNet’s cost estimates for each of the major scope elements of the Heywood project were examined and ElectraNet was asked to provide further details in relation to the type of construction envisaged for the series capacitor installation, details of the allowances included in the estimates, as well as details of the project risk allowance and its derivation.

The TAG has reviewed the details of ElectraNet’s cost estimates and we are generally of the view that the estimates are reasonable given the nature of the project and its location
. However, while we have concerns regarding the size of the proposed series capacitor installation, we are of the view that the associated costs are not material in the context of the overall project.

In addition, we also have specific concerns regarding the proposed project risk allowance and its derivation. Examination of the project risk register
 in concert with the project estimates suggest that in deriving the risk allowance ElectraNet has not fully considered the covariance
 of the cost elements in the cost estimates or the risk estimates. In the TAG’s opinion covariance should be considered in the context of both the cost estimate and the risk analysis in order to avoid double counting. Indeed, in our view the risk analysis should be integral to the cost estimate to ensure covariance effects are reasonably recognised and properly treated.

The TAG also notes that some of the risks claimed in the risk analysis are directly controllable by ElectraNet. For example an allowance for the cost impact of lower safety standards if ElectraNet chooses a contractor with less skills and experience, and a risk allowance for crop damage if ElectraNet schedules demolition to coincide with crop growing season.

Notwithstanding these concerns, in the case of the Heywood estimates the likely impact of the incorrect treatment of covariance and the inclusion of controllable risks, as well as additional costs associated with the size of the series capacitor installation are anticipated to be in the order of $4 m. However, significant further work would be required to establish a more accurate estimate of these costs. Hence the TAG does not recommend any changes to the estimated costs or risk allowance.
Recommendations
On the basis of our review and analysis the TAG recommends that the AER applies the adjustments shown in Table 7 to reject the inclusion of the demolition costs in the contingent project and substitute the operating costs.

Table 7 
Recommend cost adjustments ($000, 2012-13)
	Recommended adjustment
	13/14
	14/15
	15/16
	16/17
	17/18

	Capex – Remove transmission line demolition costs including the associated risk allowance and overheads
	736
	3,966
	8,668
	4,990
	2,463

	Opex – Remove routine maintenance costs
	-
	-
	-
	-
	12

	Opex – Add patrol and condition monitoring costs
	-
	-
	-
	330
	30


Source:
TAG analysis.
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	Years of Experience: 
· 29 years

	
	Academic background:

· Master of Business Administration (MBA), Deakin University, Melbourne Australia

· Advanced Certificate in Business Management, Deakin University, Australia

· Certificate of Technology, Electrical, Northern Metropolitan College, Australia

· Additional Studies: Project Management, Contract Law.

	Career summary:

· Senior Technical Advisor – Australian Energy Regulator, 2012 – Present

· Director of Cadency Consulting, 2009 ongoing 

· Associate – Farrier Swier Consulting. 2005 - 2009

· National Manager and Director - Parsons Brinckerhoff Associates, 2000-2005
· Senior Consultant – UMS Group, 1996 – 2000

· District Technical Officer - State Electricity Commission of Victoria, 1985 – 1996.


Key experience:

Anthony has 25 years’ experience in advising business, government and regulators in the interaction between technical needs and regulatory objectives. He has international expertise in utility management and regulation, benchmarking and performance assessment. Anthony has undertaken performance and quality reviews for over 200 electricity companies around the world.

Anthony has extensive experience in electricity, water and gas utility management and regulation including significant international expertise. While based in the USA, Anthony has led international benchmarking programs assessing electricity businesses across almost every continent.  

Since the introduction of incentive based regulation in Australia, Anthony has advised the majority of Australian electricity utilities in preparing for and/or responding to regulatory price reviews. A principal focus of this work was the current capital and operation expenditures of the Australia utility businesses as well as future expenditures. 

Anthony has also acted under expert witness provisions for the Commerce Commission in New Zealand in relation to the development of customised price path regulation.

Prior to joining the AER, Anthony has also undertaken technical and engineering reviews of Australian TNSPs and DNSPs for the AER with a primary focus on capital expenditure and operating expenditure forecasts.

Anthony was the former National Manager and Director of Parsons Brinckerhoff Associates. Anthony has also held a number of Board positions for community not-for-profit organisations.

John Thompson
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	Years of Experience: 
· 36 years

	
	Academic background:

· Bachelor of Engineering (1st Class Honours),   University of Technology, Sydney

· Master of Business Administration, (MBA), Deakin University, Melbourne

· Additional Studies: Post Graduate Research – Economics of supply reliability in a risk based framework

	Career summary:

· Senior Technical Advisor – Australian Energy Regulator, 2013 – Present

· Principle Consultant – Parsons Brinckerhoff , 2006 – 2013

· Consulting Engineer (General Manager) – Connect Design, 2004 – 2006 

· Manager Asset Risk and Credit – Bank of Queensland/United Financial of Japan, 2001 – 2004

· Manager, Technology Strategy and Planning – Australian Broadcasting Corporation, 2000 – 2001

· Forecasting Manager, Energy Trading – Integral Energy, 1996 - 2000

· Various Positions (see below) - Prospect Electricity, 1979 – 1996


Key experience:

John is a professional engineer with a wide range of commercial and technical experience. During his career within the electricity industry, John held a variety of technical and commercial positions, was involved in setting and implementing company strategy, and has performed line management roles. In particular, his experience includes extensive work in the areas of asset strategy, network planning, forecasting, information technology, design and procurement. His work in the retail sector included experience in price and demand forecasting, energy trading, risk management, billing and retail operations. John subsequently worked in the broadcasting sector in a strategic asset management role, in the banking sector in portfolio risk management roles, and as a manager of an engineering consultancy specialising in the design of transmission and distribution infrastructure.

As a principal consultant with PB, John was involved in a wide variety of projects including regulatory assessment of opex and capex investment portfolios in the electricity and gas sectors for the AER and industry participants. He has also provided advice on asset investment strategy and asset management practices, and developed business cases for a range of major investments including smart grid implementations, business systems, rail systems and other major power asset investments. This work included providing expert advice on commercial due diligence projects in the electricity and gas sectors, undertaking performance analysis and benchmarking studies for a range of businesses, technical and operational auditing, development of business strategy, asset strategy and asset management practices, and assessments of project and investment risk.

Mark Wilson
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	Years of Experience: 
· 27 years

	
	Academic background:

· Bachelor of Electrical and Electronic Engineering (Honours). University of Adelaide

· Postgraduate Diploma in Business Management. Deakin University, Melbourne

· Adelaide Advanced Management Program. University of Adelaide.

	Career summary:

· Senior Technical Advisor – Australian Energy Regulator, 2013 – Present

· Director Wholesale Markets - Australian Energy Regulator, 2005 – 2013

· Manager Market Monitoring – National Electricity Code Administrator, 1999 – 2005

· System Security Engineer – ElectraNet SA, 1994 - 1999

· Engineer Interchange Settlements - ETSA Generation, 1990 - 1993 

· Project Engineer – ETSA Generation, 1988 - 1989 

· Project Engineer – ETSA Distribution, 1987 


Key experience:

Mark is an electrical engineer with 27 years’ experience in the power industry - 14 years in regulation and policy and 13 years in electricity operations. 

Over the last 14 years he has been responsible for monitoring compliance and investigating and prosecuting breaches of the National Electricity Law and the National Electricity Rules (previously the Code). Initially this was with the National Electricity Code Administrator. From mid-2005 he continued in a similar role with the AER. Recently this role expanded to include the wholesale gas markets: the Declared Victorian market; the Bulletin Board; and the short term trading market (STTM).

Mark has also been involved in many technical aspects associated with the AER’s role in network regulation, including overhaul of the transmission service target performance incentive scheme.

Prior to this he worked in various roles in the South Australian electricity utilities – including transmission and distribution system operations, load dispatch, generation performance monitoring, and distribution operations.

Yili Zhu
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	Years of Experience: 
· 21 years

	
	Academic background:

· PhD - Power Engineering, University of NSW, Australia

· Graduate Diploma - Information Technology, University of NSW, Australia

· Bachelor of Engineering - Power Engineering, Tsinghua University, China.

	Career summary:

· Senior Technical Advisor – Australian Energy Regulator, 2013 – Present

· Associated Director Energy Advisory - AECOM Australia Ltd, 2012 - 13

· Assistant Manager in NEM policy – Commonwealth Department of Resource, Energy and Tourism, 2011 - 12

· Various engineering and management positions - TransGrid and ActewAGL, 1993 - 2011


Key experience:

Yili has over 20 years of experience in power transmission and distribution, energy advisory consulting and electricity industry policy. His experience covers network planning, network performance and power quality, network technical and economic regulation, electricity market policy, network capital investment, electrical system operations, business development, project management, asset management and NEM operations.

After completion of his Ph.D. study in power system engineering, Yili joined Pacific Power (later TransGrid) as a transmission system planning engineer.  Following this, at ACTEW (later ActewAGL), he was responsible for system planning, network development and augmentation, network performance, supply quality, and network planning and investment standards and criteria.  He also had a range of engineering and business management roles in system control, engineering project and program management, corporate business development, NEM IT system development and NEM operations, asset maintenance and asset management, 

In more recent years, he worked for the Commonwealth Department of Resources, Energy and Tourism as an industry expert and at AECOM as an energy industry advisor.  In these advisory roles, he worked in areas including NEM policy and framework development, infrastructure investment advice, asset management advice, technical investigations and reviews.
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