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[bookmark: _Toc475527402]Executive Summary
Ausgrid is pleased to submit our revised Tariff Structure Statement (TSS), which describes our approach to setting tariffs along with our proposed tariff structures and indicative prices for the 1 July 2017 to 30 June 2019 period. 
The National Electricity Rules (NER) require Ausgrid to transition towards more efficient, cost reflective tariffs, where the nature and speed of this shift is guided by the corresponding impacts on our customers. Therefore, Ausgrid proposes tariff reforms directed at striking an appropriate balance between: 
improving the efficiency of our tariffs for the long term interests of customers; and
avoiding unacceptable customer bill impacts from year-to-year.
Importantly, tariffs that better reflect underlying cost drivers promote economic efficiency by encouraging our customers to make efficient consumption decisions that can reduce both their energy bill and the cost of providing the electricity network service they demand. Importantly, the regulatory framework governing the services we provide ensures that improvements in efficiency (cost savings) are ultimately passed on to customers through lower prices. It follows that tariff reform has the potential to provide significant and long-lasting benefits to our customers.
The appendices to this document constitutes an important element of our TSS and include more detail on the matters discussed in this document, along with further information required by the NER or requested by the Australian Energy Regulator (AER).
[bookmark: _Toc462126844][bookmark: _Toc462129004][bookmark: _Toc462126845][bookmark: _Toc462129005][bookmark: _Toc462126846][bookmark: _Toc462129006][bookmark: _Toc462126847][bookmark: _Toc462129007][bookmark: _Toc475527403]Stakeholder Engagement
Since tariff reform has the potential to affect all of our customers, Ausgrid consulted extensively with our stakeholders throughout the process of developing this TSS.
Ausgrid commenced engaging with stakeholder in 2013/14 and continued to work closely with stakeholders up until the submission of this revised TSS. This included the release of an issues paper for comment, providing feedback to stakeholders, one-on-one interviews with stakeholders, an on-line portal for comments, social media dialogue and feedback as well as multiple presentations and workshops.
In the week after the AER’s draft decision, Ausgrid held a briefing session for stakeholders to outline the key issues and implications arising from the AER’s feedback. Ausgrid then issued and invited submissions on a short options paper that was circulated to stakeholders. After undertaking further analyses and considering stakeholder’s submissions, Ausgrid again met with stakeholders in mid-September to discuss Ausgrid’s preferred approach in the revised TSS and, importantly, to understand stakeholder views on that approach. 
A key focus in this session was on what further reforms could practically be included in the revised TSS and, with these practicalities in mind, Ausgrid and stakeholders agreed on a number of key areas of focus for the next TSS.
The stakeholder feedback elicited from this process was invaluable to the development of this TSS. It enabled us to propose reforms that would provide the most benefit to customers and to identify and mitigate any potential adverse customer implications. A detailed description of our consultations process and an explanation of the feedback we received are presented in Appendix A.
Ausgrid also engaged closely with the AER throughout this process. This included submissions to the AER issues paper, attending AER workshops and forums as well as multiple meetings with the AER that continued right up to the weeks prior to submission of this revised TSS. Further, many elements of this revised TSS reflect feedback provided by the AER on Ausgrid’s initial TSS.
[bookmark: _Toc475527404]Our approach to developing proposed tariffs
Consistent with the framework established by the NER, our approach to developing our proposed tariffs broadly involved:
developing an ‘efficient tariff’ directed purely at the promotion of economic efficiency;
evaluating the customer impacts arising from this ‘efficient tariff’, which we deemed unacceptable; 
developing proposed reforms that strike a better balance between the promotion of economic efficiency for the long term interest of consumers and the mitigation of adverse customer bill impacts from year-to-year; and
engaging with stakeholders throughout this process.
Our assessment of customer bill impacts was a key element of this process and enabled us to ensure that our proposed reforms either delivered a cost saving to customers, or kept bill changes in line with the rate of consumer price inflation (CPI). Our assessment of customer impacts is presented in section 10.
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Following an extensive consultation process spanning multiple years as well as detailed consideration of potential tariff reform options and the associated efficiency and customer bill implications, Ausgrid developed a set of tariff reforms that are are briefly summarised in the figure below.
A detailed description of Ausgrid’s tariff structure reforms, incorporating the AER’s feedback, and the reasons they were selected is included in section 6 and section 8.3, as well as in Appendix A.


Figure 1 – Key reforms in this TSS, incorporating feedback from the AER
	Proposed Reform
	Key reasons

	Replace the declining block tariff (DBT) with a flat tariff
	While a flat tariff reduces the flexibility for Ausgrid to manage the bill impact of transitioning to a usage charge that reflects long run marginal cost (LRMC), in the AER’s opinion, a flat tariff strikes a better balance between customer impact and more quickly reducing usage charges to reflect estimated long run marginal cost. Ausgrid supports the AER’s view on this matter, and so Ausgrid is comfortable with reflecting the AER’s preference for a flat tariff structure in this TSS. 

	Apply a re-balancing constraint to limit increases in fixed charges
	More efficient tariffs involve higher fixed charges – a rebalancing constraint that limits increases in fixed charges provides certainty to customers and mitigates the risk of adverse bill impacts.

	Introduce seasonal peak periods 
	Peak periods in the summer and winter months only will better align the application of a peak price with the timing of peak demand. Further, replacing the former peak period with a (much cheaper) shoulder period in the non-summer and non-winter months has favourable customer bill impacts.

	Reform the winter peak period for residential customers
	A 5pm to 9pm peak period for residential customers in the winter months will better target the timing of peak demand in the winter months, which is driven by residential customers.

	Assigning new customers and reassigning some existing customers to more cost reflective tariffs
	This ensures that a greater proportion of customers are assigned to more cost reflective tariffs, with the option to opt-out to transitional tariffs.

	Introduce new transitional tariffs to mitigate customer bill impacts arising from changes to our assignment and reassignment process
	Transitional tariffs enable customers to be transitioned to more efficient, cost reflective tariffs while managing the customer bill impacts from year-to-year.

	Remove the shoulder period on weekends for small business customers
	This aligns the treatment of small business customers on weekends with that of medium and large business customers. This reform has immaterial implications for price stability across the relevant customer segments.

	Introduce a new tariff for new transmission-connected customers
	This improves the cost reflectivity of tariffs by ensuring that these customers do not bear the cost of services they do not use.





[bookmark: _Toc475527406]Indicative prices
We include below indicative prices to provide stakeholders with an understanding of the potential pricing outcomes arising from application of this TSS. 
The next stage in the pricing process is for Ausgrid to submit to the AER an annual pricing proposal for assessment against the requirements of the NER. 
It is important to bear in mind that the prices presented below are indicative only. Ausgrid operates under a revenue cap framework, which means that if our revenue exceeds or is below the annual revenue requirement determined by the AER, adjustments will be made to future prices to reflect this excess or shortfall. However, there is considerable uncertainty as to the annual revenue requirement in the current regulatory control period due to the Australian Competition Tribunal’s (the Tribunal’s) decision to set aside the AER’s final revenue reset decision, and the AER’s application for judicial review of the Tribunal’s decision, which is underway at the time of preparing this TSS. Further, changes in expected use of our network may also lead to departures from the illustrative prices presented below.
Prior to the commencement of each year in a regulatory control period, Ausgrid is required to submit to the AER actual prices for the forthcoming year in an annual pricing proposal, which the AER assesses against the requirements of the NER. Ausgrid is required to explain any material variation in prices between that in the annual pricing proposal and the indicative prices presented in this TSS.
How to interpret indicative prices and customer impacts
It is of fundamental importance that the customer bill impacts arising from the reforms proposed in this TSS are not inferred from inspection of the indicative prices alone. 
The proposed introduction of seasonality and narrowing of the winter peak period for residential customers gives rise to a substantial reallocation of our customers’ usage from the peak period to the shoulder period. In other words, a substantial proportion of a customer’s usage that would previously have fallen in the peak period will now fall in a shoulder period, where the applicable price is approximately 80 per cent cheaper than in the peak period.
[bookmark: _Ref462678159]

Table 1 – Ausgrid’s Indicative NUOS (Excl. GST) Prices – Residential and Small Business Customer, by Published Tariff
	Tariff Code
	Tariff Name
	Charging Parameter
	Unit
	Actual
FY 2016/17
	Indicative 
FY 2017/18
	Indicative FY 2018/19

	EA010
	Residential non-TOU Tariff
	Fixed Charge
	c/day
	33.24
	33.91
	34.76

	
	
	First Block Energy Charge / Flat Usage Charge
	c/kWh
	10.97
	10.95
	11.20

	
	
	Second Block Energy Charge
	c/kWh
	10.68
	-
	-

	
	
	Third Block Energy Charge
	c/kWh
	10.42
	-
	-

	EA050
	Small Business non-TOU Tariff
	Fixed Charge
	c/day
	119.78
	122.18
	125.23

	
	
	First Block Energy Charge / Flat Usage Charge
	c/kWh
	10.79
	10.77
	11.04

	
	
	Second Block Energy Charge
	c/kWh
	10.48
	-
	-

	EA025
	Residential TOU Tariff
	Fixed Charge
	c/day
	41.45
	42.27
	43.33

	
	
	Peak Energy Charge
	c/kWh
	26.47
	26.60
	30.69

	
	
	Shoulder Energy Charge
	c/kWh
	5.48
	5.48
	6.32

	
	
	Off-peak Energy Charge
	c/kWh
	2.79
	2.81
	3.24

	EA225
	Small Business TOU Tariff
	Fixed Charge
	c/day
	118.21
	120.57
	123.58

	
	
	Peak Energy Charge
	c/kWh
	21.78
	21.91
	25.62

	
	
	Shoulder Energy Charge
	c/kWh
	6.91
	6.92
	8.04

	
	
	Off-peak Energy Charge
	c/kWh
	2.11
	2.14
	2.50

	EA030
	Controlled Load 1
	Fixed Charge
	c/day
	0.14
	0.14
	0.14

	
	
	Anytime Energy Charge
	c/kWh
	1.77
	1.81
	1.85

	EA040
	Controlled Load 2
	Fixed Charge
	c/day
	10.04
	10.24
	10.50

	
	
	Anytime Energy Charge
	c/kWh
	4.69
	4.80
	4.92

	EA332
	Residential Transitional TOU 
	Fixed Charge
	c/day
	-
	-
	34.76

	
	
	Peak Energy Charge
	c/kWh
	-
	-
	11.20

	
	
	Shoulder Energy Charge
	c/kWh
	-
	-
	11.20

	
	
	Off-peak Energy Charge
	c/kWh
	-
	-
	11.20

	EA333
	Business Transitional TOU
	Fixed Charge
	c/day
	-
	-
	125.23

	
	
	Peak Energy Charge
	c/kWh
	-
	-
	11.04

	
	
	Shoulder Energy Charge
	c/kWh
	-
	-
	11.04

	
	
	Off-peak Energy Charge
	c/kWh
	-
	-
	11.04



Table 2 – Ausgrid’s Indicative NUOS (Excl. GST) Prices – Low Voltage TOU Capacity Tariffs
	Tariff Code
	Tariff Name
	Charging Parameter
	Unit
	Actual 
FY 2016/17
	Indicative 
FY 2017/18
	Indicative FY 2018/19

	EA302
	LV TOU Capacity 40-160 MWh pa
	Fixed Charge
	c/day
	580.35
	591.96
	606.75

	
	
	Peak Energy Charge
	c/kWh
	5.42
	5.47
	6.32

	
	
	Shoulder Energy Charge
	c/kWh
	2.75
	2.77
	3.20

	
	
	Off-peak Energy Charge
	c/kWh
	1.66
	1.67
	1.92

	
	
	Capacity Charge
	c/kVA/d
	35.19
	35.89
	36.79

	EA305
	LV TOU Capacity 160-750 MWh pa
	Fixed Charge
	c/day
	1748.48
	1783.45
	1828.04

	
	
	Peak Energy Charge
	c/kWh
	4.94
	4.99
	5.76

	
	
	Shoulder Energy Charge
	c/kWh
	2.42
	2.45
	2.82

	
	
	Off-peak Energy Charge
	c/kWh
	1.61
	1.64
	1.89

	
	
	Capacity Charge
	c/kVA/d
	35.19
	35.89
	36.79

	EA310

	LV TOU Capacity > 750 MWh pa
	Fixed Charge
	c/day
	2184.66
	2228.36
	2284.07

	
	
	Peak Energy Charge
	c/kWh
	4.37
	4.41
	5.09

	
	
	Shoulder Energy Charge
	c/kWh
	2.17
	2.19
	2.48

	
	
	Off-peak Energy Charge
	c/kWh
	1.46
	1.48
	1.71

	
	
	Capacity Charge
	c/kVA/d
	35.19
	35.89
	36.79






Table 3 – Ausgrid’s Indicative NUOS (Excl. GST) Prices – HV and STV TOU Capacity Tariffs and the Transmission-Connected Tariff
	Tariff Code
	Tariff Name
	Charging Parameter
	Unit
	Actual  
FY 2016/17
	Indicative  
FY 2017/18
	Indicative    FY 2018/19

	EA370
	High Voltage TOU Capacity (system) Tariff
	Fixed Charge
	c/day
	4372.54
	4459.99
	4571.49

	
	
	Peak Energy Charge
	c/kWh
	3.19
	3.20
	3.46

	
	
	Shoulder Energy Charge
	c/kWh
	2.13
	2.14
	2.46

	
	
	Off-peak Energy Charge
	c/kWh
	1.46
	1.47
	1.59

	
	
	Capacity Charge
	c/kVA/d
	18.88
	19.26
	19.74

	EA380
	High Voltage TOU Capacity (sub-station) Tariff
	Fixed Charge
	c/day
	4372.54
	4459.99
	4571.49

	
	
	Peak Energy Charge
	c/kWh
	2.80
	2.81
	3.04

	
	
	Shoulder Energy Charge
	c/kWh
	1.89
	1.90
	2.18

	
	
	Off-peak Energy Charge
	c/kWh
	1.30
	1.31
	1.42

	
	
	Capacity Charge
	c/kVA/d
	16.20
	16.52
	16.93

	EA390
	Sub-transmission Voltage TOU Capacity (system) Tariff
	Fixed Charge
	c/day
	5465.67
	5574.98
	5714.36

	
	
	Peak Energy Charge
	c/kWh
	2.57
	2.58
	2.79

	
	
	Shoulder Energy Charge
	c/kWh
	1.87
	1.87
	2.16

	
	
	Off-peak Energy Charge
	c/kWh
	1.26
	1.27
	1.37

	
	
	Capacity Charge
	c/kVA/d
	6.01
	6.13
	6.28

	EA391
	Sub-transmission Voltage TOU Capacity (sub-station) Tariff
	Fixed Charge
	c/day
	5465.67
	5574.98
	5714.36

	
	
	Peak Energy Charge
	c/kWh
	2.30
	2.31
	2.50

	
	
	Shoulder Energy Charge
	c/kWh
	1.68
	1.68
	1.94

	
	
	Off-peak Energy Charge
	c/kWh
	1.12
	1.12
	1.22

	
	
	Capacity Charge
	c/kVA/d
	5.20
	5.31
	5.44

	EA501
	Transmission-connected Tariff[footnoteRef:1] [1:  Price levels may vary to those presented here due to changes in TransGrid’s transmission pricing methodology.] 

	Network Access Charge
	c/day
	-
	-
	0

	
	
	Peak Energy Price
	c/kWh
	-
	-
	1.25


	
	
	Shoulder Energy Price
	c/kWh
	-
	-
	1.25

	
	
	Off-peak Energy Price
	c/kWh
	-
	-
	1.25

	
	
	Capacity Charge
	c/kVA/d
	-
	-
	3.10



[bookmark: _Toc475527407]Potential areas of future tariff reform
Ausgrid’s construction of the ‘efficient tariff’ and assessment of the corresponding customer bill impacts identified a clear need to transition to cost reflective tariffs, where the nature and speed of this transition will be guided by an assessment of customer impacts. Indeed, it is likely that this transition will span multiple regulatory control periods.
Our review of tariffs and engagement with stakeholders identified a range of potential tariff reforms – each with different implications for economic efficiency and customer bill impacts – that could be included as part of this first step in the transition to efficient tariffs under the new pricing rules in the NER. Bearing in mind the feedback we received from stakeholders as to price stability implications, Ausgrid selected the reforms proposed in this TSS so as to achieve the greatest possible improvement in tariff efficiency while avoiding unacceptable bill impacts. 
Of course, in some circumstances Ausgrid had to exercise its discretion and best judgement by deciding that it is in the best interests of customers to delay the implementation of some potentially meritorious reforms until the next regulatory control period, ie, so as to mitigate the risk of unacceptable customer impacts. This decision reflects a risk that the implementation of reforms without proper analysis of the consequences may lead to significant price and so bill volatility for some customers. Moreover, since this TSS will apply for only two years, it is in the long term interest of our customers to delay further reforms until our next TSS, ie, so that Ausgrid has time to undertake the analysis required to ensure that reforms do not result in unacceptable customer impacts.
Ausgrid proposes to consider such reforms as part of the next TSS to be implemented from 1 July 2019, the consultation for which is due to commence before the end of the 2016 calendar year. Ausgrid and our stakeholders have identified the following matters for consideration in the next TSS:
the future of the non-TOU tariff for residential and small business customers;
the potential to implement a demand charge for residential customers;
the scope to reform the peak periods and the weekend shoulder period; 
how to mitigate customer bill impacts for low-income and vulnerable householders; and
the scope to adopt tariff eligibility criteria[footnoteRef:2] based on the size of the electrical connection. [2:  Tariff eligibility criteria are the criteria that a customer must meet to be assigned to the relevant tariff.] 

Ausgrid explains the basis for delaying until the next TSS further consideration of tariff eligibility criteria based on the size of electrical connection in the box in section 8.3.
Ausgrid looks forward to further consultation with stakeholders on these matters and continuing to work together in developing and implementing Ausgrid’s transition to efficient tariffs, consistent with the requirements of the NER.
[bookmark: _Toc475527408]Feedback
Ausgrid’s welcomes feedback from our customers and stakeholders and is pleased to invite feedback on our TSS to:
pricing@ausgrid.com.au; or
Chief Operating Officer 
GPO Box 4009
Sydney NSW 2001.
Alternatively, customers may also like to make comments via Ausgrid’s Facebook page at www.facebook.com/Ausgrid or via twitter.com/Ausgrid.
[bookmark: _Toc462911516][bookmark: _Toc475527409]Introduction
[bookmark: _Toc475527410]Ausgrid’s network
Ausgrid is a key element of the electricity supply chain that delivers electricity to customers’ premises. We’re often called “the poles and wires”. Once power is generated, it is transported as high-voltage electricity over long distances by TransGrid.
Ausgrid’s network then transforms it into lower voltage electricity at sub-transmission and zone substations. This electricity is again transformed at local distribution substations so it can be supplied to customers’ premises. We manage more than 200 zone substations, 30,000 distribution substations, 48,000 kilometers of power lines and 500,000 power poles. These assets, along with our depots and other properties, are known as our regulated asset base and are worth approximately $15 billion.
Our network transports electricity to more than 1.6 million customers in Sydney, the Central Coast and the Hunter Region.
[bookmark: _Toc475527411]Regulatory and legal requirement for Tariff Structure Statement
On 1 December 2014, the National Electricity Rules (NER) were amended to include new distribution network pricing arrangements, which included:
new pricing objectives and principles mandating the use of cost-reflective tariffs;
more transparency about how distributors develop network tariffs;
greater consultation with consumers and retailers;
a new process with network tariffs determined as part of a 5-yearly revenue reset process; and
within-period amendments to the TSS which are only allowed due to unforeseen events.
Ausgrid is required under Section 6.8.2 of the NER to submit to the AER a TSS. This document provides stakeholders with a comprehensive understanding of our potential approach to setting our tariffs and an indication of how the structure and level of tariffs may change over the regulatory control period. 
This document, along with the accompanying appendices, is Ausgrid’s revised TSS.
[bookmark: _Toc475527412]Overview of developments in our regulatory environment
The AER regulates the services Ausgrid provides. The AER sets the maximum revenue that Ausgrid can derive in each year of a regulatory control period, where this amount is set equal to the efficient costs of providing the services our customers demand, as determined by the AER.
The AER’s Final decision – which has been set aside by the Tribunal and is subject to the Judicial Review – permits Ausgrid to recover $6,576.4 million ($nominal) from customers over the 2015–19 regulatory control period, which is around 33 per cent less revenue than proposed by Ausgrid, as shown in Figure 2 below. 


[bookmark: _Ref462918978]Figure 2 – Ausgrid's past total revenue, proposed total revenue and AER total 
revenue allowance – distribution and transmission
[image: ]
		Source: AER analysis.
Ausgrid successfully appealed to the Tribunal a number of aspects of the AER’s final determination. The Tribunal’s decision was to set aside the AER’s final decision, however, the AER subsequently applied to the Federal Court for judicial review of the Tribunal’s decision. The judicial review is still underway at the time of preparing this TSS.
It follows that, at the time of preparing this TSS, there is considerable uncertainty as to the outcome of this judicial review, and the potential form of any remade decision by the AER for the current regulatory period. Therefore, there is present uncertainty as to the target revenue requirement used by Ausgrid to set prices. For the purpose of developing indicative prices for our revised TSS, Ausgrid has escalated its forecast revenue for FY2017 by reference to the Reserve Bank of Australia’s (RBA’s) most recent forecast of consumer price inflation.
[bookmark: _Toc475527413]Demand management and the interaction with network pricing
The scope for cost reflective pricing to provide efficient price signals to all customers may be limited by a range of factors, eg, the extent to which retailers pass through network price signals. Therefore, Ausgrid uses demand management as a network tool directed at reducing network costs, and so network prices.
Over the last 15 years, Ausgrid has developed a suite of demand management, or non-network, solutions to complement network pricing in managing customer demand and maintaining supply reliability, at least cost. The demand management solutions currently available include the use of embedded generation, customer power factor correction, dynamic peak rebate offers and direct load control of customer appliances, eg, hot water systems, pool pumps and air conditioners. 
The load control of air conditioners in particular offers significant opportunities for reducing network costs since air conditioning load is a significant driver of peak demand. Ausgrid’s CoolSaver air conditioner demand response trial[footnoteRef:3] has both proven the viability of the demand response technology introduced as part of Australian Standard AS4755, and the willingness of customers to reduce their demand when faced with a modest incentive to do so. Further, changes in technology, eg, energy storage, smart meters and energy management systems, are expected to increase the number of viable, cost effective solutions available to Ausgrid. [3:  	CoolSaver is an initiate in which Ausgrid installs a signal receiver in a customer’s air conditioner that allows Ausgrid to remotely activate the air conditioner’s in-built power saving modes. Customers receive an upfront and ongoing reward for joining CoolSaver, The program began in summer 2013/14, and is being promoted in selected suburbs in the Central Coast, Lake Macquarie and Maitland parts of our network. The program is ongoing and further details can be found on our website including an interim report available on our website here.] 

Ausgrid’s demand management solutions are necessarily supported by network pricing structures, which encourage customers to make efficient decisions on how they use the network and provide a foundation upon which demand management programs can be introduced. Instances in which network pricing and demand management complement each other include the following, ie:
Controlled load tariffs, in conjunction with load control equipment, can be used to shift appliance usage from peak periods to off-peak periods. Ausgrid has over 500,000 customers on controlled load tariffs, which contributes to an overall system peak demand reduction of 300MW in winter and 100MW in summer. Where locational needs are identified, these tariffs offer the potential for modifications in scheduling to meet local requirements.
Time of use Capacity tariffs are mandatory for all medium to large business customers (>40 MWh pa), and account for approximately half of the electricity consumption from all Ausgrid customers. Importantly, these capacity charges provide a price signal to encourage customer investment in power factor correction, one of the lowest cost demand management solutions available, and the availability of interval data supports the use of a dynamic peak rebate offer to customers. 
Time-of-use tariffs – Ausgrid first introduced TOU tariffs over ten years ago and currently have over 440,000 customers (or 26% of our 1.7 million customers) on a TOU or TOU capacity tariff. Although the lack of remote communications from Type 5 metering has hampered the introduction of more innovative tariff options to certain customer segments, the penetration of smart-meters in the coming years is expected to offer significant opportunities, eg, rebate offers such as a dynamic peak rebate or air conditioner load control may be demand management solutions that contribute towards deferring network investment.
[bookmark: _Toc462911541][bookmark: _Toc462764298][bookmark: _Toc475527414]Structure of this TSS
The remainder of this TSS is structured as follows:
in section 3, Ausgrid sets out its tariff classes;
in section 4, Ausgrid describes its approach to assigning and reassigning customers to tariffs;
in section 5, Ausgrid explains its approach to estimating long run marginal cost;
in section 6, Ausgrid summarises the analysis underpinning the definition of the peak periods for TOU tariffs;
in section 7, Ausgrid sets out its approach to allocating residual costs;
in section 8, Ausgrid describes the key reforms presented in this TSS;
in section 9, Ausgrid presents indicative prices for the remainder of the current regulatory control period; and
in section 10, Ausgrid summarises its assessment of customer bill impacts.
Further, our TSS includes appendices that contain detailed information in support of the outcomes summarised in this document, consistent with the requirements of the NER or as requested by the AER.
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[bookmark: _Toc425525156][bookmark: _Toc429068796][bookmark: _Toc475527416]Rule requirement
The NER defines tariff classes as representing ‘a class of customers for one or more direct control services, who are subject to a particular tariff or particular tariffs’.[footnoteRef:4] Further, the NER require that each tariff class must be constituted with regard to the need to group retail customers together on an economically efficient basis to the extent that this is desirable to do given the need to avoid unnecessary transaction costs. [4:  	NER, Chapter 10.] 

Purpose of tariff classes
The purpose of tariff classes under the NER arises from their role in: 
implementing price limits – there are restrictions on DUOS price increases at the tariff class level, and so the degree of flexibility afforded to a DNSP to re-balance DUOS tariffs is to some extent determined by the number of tariff classes; and
avoiding economic subsidies – the revenue expected to be recovered from each tariff class must lie on or between the standalone and avoidable cost of providing the relevant services.
The diminished importance of the concept of tariff class under the recently amended distribution pricing principles is highlighted by the comments made by the AEMC in their Rule Determination, ie, the AEMC stated that:
“…it is unclear that there are efficiency benefits in having a larger number of tariff classes. A single tariff class can contain several tariffs... Each of those different tariffs can send customised network cost signals to different customers even if all of those consumers are in the same tariff class. Accordingly, rather than focusing on how tariff classes are determined, it is more important that DNSPs develop tariffs that are cost reflective and assign consumers to a tariff that sends the right pricing signals about the network costs caused by their usage.”[footnoteRef:5] [5:  	AEMC 2014, Rule Determination, National Electricity Amendment (Distribution Pricing Arrangements) Rule 2014, Rule Proponents, COAG Energy Council, Independent Pricing and Regulatory Tribunal, 27 November, page 181-182.] 

[bookmark: _Toc461724347][bookmark: _Toc461724349][bookmark: _Toc461724350][bookmark: _Toc461724351][bookmark: _Toc461724352][bookmark: _Toc429068798][bookmark: _Toc475527417]Tariff classes
Ausgrid’s tariff classes are directed at promoting economic efficiency while avoiding unnecessary transaction costs on Ausgrid, retailers and retail customers. This is achieved by grouping together retail customers that impose similar costs on the network.[footnoteRef:6] Consistent with this approach, Ausgrid groups retail customers into the following tariff classes, ie: [6:  	NERA 2014, Economic Concepts for Pricing Electricity Network Services, A report for the Australian Energy Market Commission, 21 July, P.10] 

Low voltage tariff class;
High voltage tariff class;
Sub-transmission voltage tariff class;
Transmission connected tariff class; and
Unmetered tariff class.
Table 4 presents the tariff class descriptions.


[bookmark: _Ref462918960]Table 4 – Ausgrid’s Proposed Tariff Class Descriptions
	Tariff Class
	Definition
	Network Tariffs

	Low Voltage
	Applicable to separately metered low voltage (400V or 230V) connections, as measured at the metering point.
	EA010 – Residential Non TOU 
EA025– Residential Time of Use
EA030 – Controlled load 1
EA040 – Controlled load 2
EA050– Small Business Non TOU
EA225– Small Business Time of Use
EA302 – LV TOU capacity (40-160 MWh pa) 
EA305– LV TOU capacity (160-750 MWh pa)
EA310 – LV TOU capacity (>750 MWh pa)
EA325 – LV Connection (Standby - Closed)
EA332 – Residential transitional TOU
EA333 – Small business transitional TOU

	High Voltage 
	Applicable to any connection at high voltage (11kV) level, as measured at the metering point.
	EA360 – HV Connection (Standby - Closed)
EA370 – HV Connection (System)
EA380 – HV Connection (Substation)
Individually calculated tariffs

	Sub-transmission
	Applicable to any connection at a sub-transmission voltage (132/66/33kV), as measured at the metering point.
	EA390 – ST Connection
EA391 – ST (Substation)
Individually calculated tariffs

	Unmetered
	Applicable to any LV connection that is defined as an unmetered supply by Ausgrid in consultation with AEMO as per clause S7.2.3 (Item 5) of the NER.
	EA401 – Public Lighting
EA402 – Constant Unmetered
EA403 – EnergyLight

	Transmission
	Applicable to any site that is connected to the electricity transmission network.
	Customer Specific Prices 
EA501 –Transmission Tariff


[bookmark: _Toc461724367][bookmark: _Toc461724368][bookmark: _Toc475527418]Future issues to consider
Ausgrid notes that there may be scope to disaggregate our tariff classes in the future. This may include consideration of whether it is desirable to group customers by reference to their locations (eg. regional pricing), or even by reference to their connection characteristics or network usage patterns (eg. air conditioning). However, Ausgrid believes that in the presence of widespread excess network capacity, there is unlikely to be strong economic justification for further disaggregating tariff classes. 
Nevertheless, Ausgrid will consult with stakeholders and explore these issues as part of the next TSS.
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[bookmark: _Toc475527419][bookmark: _Ref462042920]Proposed procedure for assigning or re-assigning retail customers to tariffs 
Ausgrid undertook an extensive review of its tariff assignment and reassignment procedures and identified key areas of improvement. The key reforms identified as part of this review include the following changes to the eligibility criteria for our primary default tariffs in the low voltage tariff class from 1 July 2018:
assigning no more residential and small business customers to non-TOU network tariffs, ie, non-TOU network tariffs will become closed and opt-out only;
assigning all new residential and small business customers to a TOU network tariff, with the option to opt-in to a transitional TOU tariff; and
assigning existing customers with an interval (or better) meter, that are currently assigned to a non-TOU tariff, to a transitional TOU network tariff.
Consistent with our focus on mitigating customer impacts, Ausgrid proposes to implement these changes in the final year of the regulatory control period so as to afford retailers and electricity consumers adequate time to prepare for this proposed change. In the meantime, our current procedures will continue to apply.
Ausgrid’s procedure for assigning new retail customers to a default NUOS tariff and for reassigning existing retail customers to another NUOS tariff is summarised below. 
The box below contains some helpful definitions to assist customers in understanding our procedures.
	The definition of a residential and business customer
Ausgrid defines a ‘residential customer’ to be a customer that uses their connection to the low-voltage level of Ausgrid’s network to supply electricity for domestic purposes, except where this purpose predominantly relates to a commercial activity, ie:
· a domestic purpose is defined as general household activities, such as watching television, personal computer usage, refrigeration, washing; and
· a commercial activity is defined as the use of their network for commercial financial gain, such as where the customer is a caravan park operator.[footnoteRef:7] [7:  This definition is particularly important as it provides Ausgrid with a basis to assess an application from an existing small business customer to be re-assigned to a residential network tariff.] 

A ‘business customer’ is defined as a customer connected to Ausgrid’s low voltage electricity distribution network that does not satisfy the residential customer definition.
The definition of new and existing customers
For the purpose of the assignment and reassignment process explained in this TSS, from 1 July 2018 a ‘new customer’ is defined as a newly energised connection, ie, a connection that is energised on or after 1 July 2018.
An ‘existing customer’ is defined to be a customer that exists at the time that Ausgrid undertakes the annual review and assessment for the FY2018/19 pricing proposal.



[bookmark: _Toc462729788][bookmark: _Toc462750566][bookmark: _Toc462764305][bookmark: _Toc462729789][bookmark: _Toc462750567][bookmark: _Toc462764306][bookmark: _Toc462729790][bookmark: _Toc462750568][bookmark: _Toc462764307][bookmark: _Toc462729791][bookmark: _Toc462750569][bookmark: _Toc462764308][bookmark: _Toc475527420]The assignment of new retail customers
Ausgrid will assign a new retail customer (ie, a newly energised connections) to a default network use of system tariff in accordance with the following two-step process, ie:
assign the new retail customer to a tariff class in accordance with the procedure for assigning retail customers to a tariff class set out in Attachment 14 of the AER Final Decision; and
assign the new retail customer to a default NUOS tariff within their applicable tariff class in accordance with the procedure set out in this section.
These two steps are explained in more detail below.
Procedure for assigning new retail customers to a NUOS tariff class
Consistent with the procedure set out in Attachment 14 of the AER’s Final Decision, Ausgrid’s procedure for assigning new retail customers to a tariff class is illustrated in Figure 3 below.
[bookmark: _Ref462917069]Figure 3 – Overview of proposed NUOS tariff class assignment procedure 
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Procedure for assigning new retail customers to a default NUOS tariff
Ausgrid’s procedure for assigning new retail customers to a default NUOS tariff is directed at assigning the relevant customer to the most economically efficient NUOS tariff possible, given the absence of historical network usage information. Ausgrid proposes to achieve this by assigning new retail customers to a NUOS tariff within the applicable tariff class by reference to a range of factors, such as:
· the voltage level of supply as measured at the metering point;
· the type of metering installed, e.g. unmetered or metered;
· the nature of the network usage, e.g. residential or business; and
· the connection to Ausgrid’s electricity network, e.g. distribution or transmission connected.
A key change in Ausgrid’s procedure for assigning new customers to a tariff is that, from 1 July 2018, all new residential and small business customers will be assigned to a default TOU tariff (EA025 for residential customers and EA225 for small business customers), with the option to opt-in to a transitional TOU tariff (EA332 for residential customers and EA333 for small business customers). Transitional tariffs are discussed in more detail in section 8.3.6.[footnoteRef:8] [8:  Due to the AEMC metering rule change due to come into effect on 1 December 2017, from 1 July 2018 all new customers will have an advanced meter installed.] 

An overview of the proposed procedure for assigning new retail customers to a default NUOS[footnoteRef:9] tariff under the proposed tariff reform agenda is presented in Figure 4. It is important to note that Ausgrid will continue to apply the existing procedure prior to 1 July 2018, which is the date on which the last of the reforms in this TSS come into effect. Ausgrid’s existing procedures are set out in our ES7 Network Pricing Guide. This document is available to be downloaded from our website: [9:  Ausgrid has used the term default tariff in our TSS to mean the network tariff that is assigned by Ausgrid in respect to: new customers, ie, newly energised connections; and existing customers that have changed their metering and connection characteristics to the extent that they are no longer eligible to remain assigned to their existing network tariff (explained in more detail in section 4.2).] 

www.ausgrid.com.au/Common/Industry/Regulation/Network-prices/Price-lists-and-policy.aspx


[bookmark: _Ref462919721]Figure 4 – Overview of Ausgrid’s default NUOS tariff assignment procedure for FY 2018/19
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[bookmark: _Ref462146988][bookmark: _Toc475527421]The re-assignement of existing retail customers 
There are a number of circumstances where Ausgrid’s annual review and assessment may identify an existing retail customer that is no longer eligible to remain assigned to their existing NUOS tariff, eg, because:
they have changed their voltage level of supply as measured at the metering point to the extent that they are no longer eligible to remain assigned to their existing tariff class;[footnoteRef:10]  [10:   	In circumstances where Ausgrid’s annual review and assessment identifies an existing retail customer that is no longer eligible to remain assigned to their existing tariff class, Ausgrid will re-assign the customer to another tariff class consistent with the procedure set out in Attachment 14 of the AER Final Decision.] 

they are assigned to the correct tariff class, but have changed their usage of Ausgrid’s electricity network to the extent that they are no longer eligible to remain assigned to their existing network use of system tariff;[footnoteRef:11] or [11: 	Customers connected to our electricity distribution network with historical network usage of more than 10 MW or 40 GWh pa are permitted to apply to be assigned to an individually calculated site-specific tariff.] 

they have changed from a basic accumulation meter to an interval (or better) meter and so are no longer eligible to remain assigned to a non-TOU tariff.
Re-assigning existing retail customers to another NUOS tariff within their existing tariff class
Where the annual review and assessment undertaken as part of the pricing proposal for FY 2018/19 identifies that an existing customer no longer satisfies the new eligibility criteria for their existing tariff,[footnoteRef:12] Ausgrid proposes to re-assign these customers to an applicable transitional network tariff on the basis of the nature of their usage (residential or business), type of meter and/or the extent of their network usage. [12: 	Note that Ausgrid proposes to identify a customer for re-assignment to a transitional network tariff in FY 2018/19 for the purpose of the FY 2018/19 pricing proposal where there is sufficient information available to Ausgrid to make this assessment. ] 

Key changes to our procedure for reassigning existing retail customers to another network tariff include that, from 1 July 2018:
no existing customers will be reassigned to a non-TOU tariff;
existing customers with an interval (or better) meter that are on a non-TOU tariff, will be reassigned to a transitional TOU tariff, with the option to opt-in to a more cost reflective tariff.
These transitional TOU network tariffs will have the same NUOS energy charge across the peak, shoulder and off-peak periods. This will mitigate potential adverse bill impacts arising from this reassignment, while providing opportunities for customers to understand their energy use patterns. Transitional tariffs are discussed in section 8.3.6.
A summary of the reassignment procedure applying to customers in different circumstances is included at the end of this section. However, we address a few particular scenarios below so as to provide clarity to our customers.
Existing customer with a basic accumulation meter 
At present, an existing residential or small business customer with a basic accumulation meter will have been assigned to the flat-rate tariff, ie: 
EA010 for residential customers; and  
EA050 for small business customers.
Since their metering technology prevents the reassignment of these customers to a more cost reflective tariff, they will remain assigned to their current tariff from 1 July 2018, unless they change their meter. 

Existing customer with a basic accumulation meter that changes to an interval (or better) meter 
An existing customer with a basic accumulation meter will have previously been assigned to a flat-rate tariff. If an existing customer with a basic accumulation meter changes their meter to a interval (or better) meter – say due to the AEMC metering rule change –  from 1 July 2018 they will be reassigned to a transitional TOU tariff, ie:
EA332 for residential customers; and  
EA333 for small business customers.
These transitional TOU network tariffs will have the same NUOS energy charge across the peak, shoulder and off-peak periods. This will mitigate potential adverse bill impacts arising from this reassignment, while providing opportunities for customers to understand their energy use patterns. Transitional tariffs are discussed in section 8.3.6. 
Importantly, these customers will have the option to opt-in to a more cost reflective TOU tariff, ie:
EA025 for residential customers; and  
EA225 for small business customers.
Existing customer with an interval (or better) meter on a non-TOU tariff 
Ausgrid has a number of existing residential and small business customers with interval meters that are currently assigned to non-TOU network tariffs. Since metering technology does not restrict these customers from being assigned to a TOU tariff, Ausgrid considers that these customer should begin the transition to a more cost reflective TOU tariff. 
From 1 July 2018, Ausgrid will reassign existing customers with an interval (or better) meter, that are on a non-TOU tariff, to a transitional TOU tariff, ie:
EA332 for residential customers; and  
EA333 for small business customers.
These customers will have the option to opt-in to a more cost reflective TOU tariff, ie, 
EA025 for residential customers; and  
EA225 for small business customers.
Existing customer with an interval (or better) meter on a TOU tariff or a TOU Capacity tariff 
These customers will remain assigned to their existing TOU tariff, unless they change their voltage level of supply such that they are no longer eligible to remain assigned to their existing tariff class or they change their usage of the network such that they are no longer eligible to remain assigned to their existing tariff. 
Summary 
Table 5 on the following page describes the tariff assignment and reassignment for low voltage (230V/400V) customers. 
Should a customer’s circumstances change – say due to upgrading their meter – they can determine the tariff that will apply to them from 1 July 2018, and the options available to them, by identifying the scenario (or row) with the ‘customer type’/’meter type’/’existing tariff’ combination that reflects their particular circumstances.
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[bookmark: _Ref462919621]Table 5 – Tariff assignment and reassignment for low voltage customers from 1 July 2018 – Select appropriate scenario to identify default tariff
	Scenario
	Customer type
	Meter Type 
	Existing tariff
	Tariff from 1 July 2018
	Description
	Available Options

	A
	Existing 
	Basic Meter
	Non-TOU/flat tariff *
	Flat Tariff*
(Closed)
	Fixed charge and a flat usage charge.
	If meter changes to interval (or better), they will be reassigned to a transitional TOU tariff,# with the option to opt-in to the cost reflective TOU tariff - See scenario B.

	B
	Existing 
	Interval or better 
	Non-TOU/flat tariff *
	Transitional 
TOU Tariff #
	Fixed charge and a TOU usage charge, where the price for energy consumption in the peak, shoulder and off-period is the same.
	 These customers can opt-in to 
a cost reflective TOU tariff **.

	C
	Existing 
	Interval or better 
	Cost Reflective
 TOU Tariff **
	Cost Reflective
 TOU Tariff **
	Fixed charge and a TOU usage charge, where the price for energy consumption in the peak, shoulder and off-period is different.
	N/A

	D
	New residential or small business
	Interval or better 
	N/A
	Cost Reflective
 TOU Tariff **
	Fixed charge and a TOU usage charge, where the price for energy consumption in the peak, shoulder and off-period is different.
	These customers can opt-in to 
a Transitional TOU tariff.

	E
	New and existing 40+ MWh customers
	Interval or better 
	Cost Reflective 
TOU Capacity Tariff[footnoteRef:13] [13:  These customers will be assigned to EA302, EA305 or EA310 depending on the extent of their network usage, as illustrated in Figure 4.] 

	Cost Reflective 
TOU Capacity Tariff
	Consistent with existing practice, Fixed charge, TOU usage charges and a capacity charge, where the price is applied to the highest maximum demand in the peak period.
	These customers may opt-in to a more cost reflective Individually Calculated Tariff or, in some circumstances, a sub-station connected tariff.



Notes:
A ‘new customer’ is a newly energised connection, ie, a customer that connects to Ausgrid's electricity network on or after 1 July 2018.
An ‘existing customer’ is a customer that exists at the time Ausgrid undertakes the annual review and assessment for the FY2018/19 pricing proposal.
* EA010 for residential customers and EA050 for small business customers.
** EA025 for residential customers and EA225 for small business customers.
# EA332 for residential customers and EA333 for small business customers.
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Existing customers (and new) customers in the high voltage or sub-transmission tariff classes will continue to have an interval (or better) meter and so will be assigned to a default TOU capacity tariff in accordance with the process in Figure 4. A default TOU capacity tariff comprises a fixed charge, a TOU usage charge and a capacity charge, where the price for the capacity charge is applied to the highest maximum demand in the peak period over the previous 12 months. Further, these customers may opt-in to a more cost reflective Individually Calculated Tariff (ICT) or, in some circumstances, a sub-station connected tariff.
Finally, if they are found to satisfy the eligibility criteria, Ausgrid will re-assign customers connected to our electricity transmission network to an individually calculated site-specific network tariff as part of Ausgrid’s annual pricing process.
[bookmark: _Ref462146949]Re-assigning existing retail customer to another NUOS tariff as a result of a tariff change application
Ausgrid is required under Clause 6B.A3.2(a) of Chapter 6B of the NER to review the NUOS tariff that a retail customer is assigned to in response to a request from a retailer in the following circumstances, ie:
if a shared customer[footnoteRef:14] informs the retailer of a change in use of electricity consumption at the customer’s premises as a result of which the retailer reasonably considers that the existing tariff applying to the customer should no longer apply; or [14:  Defined as a person who is a customer of the retailer and whose premises are connected to the distributor's distribution system.] 

for any other reason, but not more than once in any 12 month period in respect to the same premise.
Ausgrid proposes to satisfy this obligation in the following manner:
maintain a document on our website that sets out the criteria applying to each published NUOS tariff – this will ensure that a retailer is sufficiently informed to accurately assess whether the retail customers is eligible to apply to be re-assigned to another NUOS tariff; and
maintain on our website a tariff change application form and explanation of the process that Ausgrid follows to assess these applications (including dispute resolution procedure).



[bookmark: _Toc475527422]Long Run Marginal Cost
The NER requires each tariff to be based on the long run marginal cost of providing the relevant service to the retail customers assigned to that tariff.
LRMC is a forward looking concept and amounts to a measure of the additional cost incurred as a result of a relatively small increase in output, assuming all factors of production are able to be varied. Setting network tariffs by reference to LRMC encourages customers to use our services where the benefit they derive exceeds the cost of providing the relevant services.
Since LRMC is a forward looking concept concerned with the cost of an incremental increase in output, it does not reflect historical costs associated with the existing network. Therefore, setting prices equal to LRMC, generally, does not permit the recovery of Ausgrid’s efficient costs. In other words, if each tariff was set equal to LRMC there would be a residual amount of efficient costs to be recovered. We discuss our approach to recovering these residual costs in section 7.
A detailed description of Ausgrid’s approach to estimating LRMC is presented in Appendix A.
[bookmark: _Toc475527423]Our approach to estimating LRMC
Given the conceptual nature of LRMC, there are a number of alternative approaches to its estimation. Ausgrid’s estimates of LRMC are calculated using the average incremental cost (AIC) approach. 
The AIC approach estimates LRMC equal to the average change in forward looking operating and capital expenditure resulting from a change in demand. The AIC approach is commonly used by electricity network businesses such as Ausgrid because it can be estimated using pre-existing expenditure and demand forecasts. 
Specifically, Ausgrid has applied the AIC approach to estimate LRMC by tariff class at a system-wide level, using an assessment period of fifteen years.
[bookmark: _Toc460940678]LRMC by tariff class at a system-wide level
Ausgrid’s estimates of LRMC by tariff class at a system-level, assessed over a fifteen year horizon, are presented in the table below.
[bookmark: _Ref462995563]Table 6 – Ausgrid’s LRMC Estimates by Tariff Class
	Tariff Class
	LRMC estimate 
($/kW, FY2015/16 to FY 2029/30)

	Low Voltage
	164

	High Voltage
	53

	Sub-transmission Voltage
	8

	Unmetered
	164



Ausgrid considers that its estimate of LRMC presented in Table 6 above is sufficiently reliable for pricing purposes.
However, it is also relevant to note that the illustrative case studies developed by NERA for the AEMC[footnoteRef:15] illustrate that LRMC varies considerably between locations within an electricity network, and is significantly influenced by the choice of methodology used to estimate LRMC. Therefore, it may be helpful to treat LRMC as a range of outcomes, rather than a point estimate. Since Ausgrid does not expect to face critical congestion at a localised area in the foreseeable future, it may be entirely possible that LRMC lies between the values presented in Table 6 above and zero. [15: 	NERA 2014, Economic Concepts for Pricing Electricity Network Services. A report for the Australian Energy market Commission, July p.27] 

Ausgrid wishes to inform stakeholders that the robust estimation of LRMC at specific locations facing critical congestion will be a key focus of its TSS for the next regulatory control period and the related stakeholder engagement process.
[bookmark: _Toc461724380][bookmark: _Toc461724386][bookmark: _Toc461724388][bookmark: _Toc461724391][bookmark: _Toc461724394][bookmark: _Toc461724397][bookmark: _Toc461724398][bookmark: _Toc461724406][bookmark: _Toc461724422][bookmark: _Toc461724434][bookmark: _Toc461724438][bookmark: _Toc461724442][bookmark: _Toc475527424]Application of LRMC to tariffs
Ausgrid considers that its estimate of LRMC should be reflected only in the charging parameters that apply when demand is at peak, or near peak levels. A review of Ausgrid’s existing tariffs indicates that there are number of charging parameters that could be individually or jointly used to convey LRMC signals to customers with an interval meter, ie:
a peak energy charge – which involves applying a price per kWh to energy consumption recorded during the peak period; and
a peak maximum demand charge – which involves applying a price per KW or kVA to the highest maximum half hourly demand recorded during the peak period.
Ausgrid has sought to signal LRMC to customers by means of a peak energy charge, and has then focused on reforms to the definition of the corresponding peak period.
Against the backdrop of substantial reforms to the peak periods for Ausgrid’s TOU tariffs, Ausgrid plans to treat reforms to the capacity charge as an area of key reform in the future. These long-term reform options include the potential:
to broaden the peak period definition (ie, adopt anytime maximum demand); and/or
to increase the historical period used to calculate the capacity charge from 12 months to 24 months.
These matters are discussed in more detail in Appendix A.
[bookmark: _Toc462126882][bookmark: _Toc462129042][bookmark: _Toc462126883][bookmark: _Toc462129043][bookmark: _Toc462126884][bookmark: _Toc462129044][bookmark: _Toc462126885][bookmark: _Toc462129045][bookmark: _Toc462126886][bookmark: _Toc462129046][bookmark: _Toc462126887][bookmark: _Toc462129047][bookmark: _Toc475527425]Converting LRMC to a peak energy charge
Ausgrid converts estimates of LRMC by tariff class into a peak energy charge using the below formula, ie:


Where:

		is the estimate of LRMC, expressed on $/kW basis;


		is the probability that the quantities in respect to charging parameter correlating with network congestion; and


		is the peak hours per annum in respect to charging parameter.


The theoretically efficient peak energy charge
The framework established by the NER requires Ausgrid to develop theoretically efficient tariffs, and then to assess the need to transition to these theoretically efficient tariffs over one or more regulatory control periods so as to account for, among other things, unacceptable customer impacts. 
Ausgrid considers that a fully cost-reflective tariff may involve a localised dynamic peak energy charge. The efficient properties of such a tariff draw from the resulting application of peak prices on only the few days when peak events occur and to only customers using elements of the network that are constrained. The theoretically efficient tariff is discussed in more detail in section 8.1. 
The illustrative LRMC-based peak energy charge that would arise from the implementation of a dynamic peak charging parameter is presented in Table 7 below.[footnoteRef:16] [16:  Note: To satisfy the efficiency criteria, the design of the dynamic peak tariff, such as the duration of the peak period, the criteria for triggering an event and the number of events allowed to be called each year, must be determined for each specific area of network congestion.] 

[bookmark: _Ref462996490]Table 7 – LRMC estimates for dynamic peak charging parameter
	Tariff
	LRMC
	Conversion Parameters
	Illustrative LRMC DUOS Price

	
	$/kW
	Alpha ()
	No. of peak hours
	c/kWh

	Low Voltage
	164
	1
	72
	227

	High Voltage
	53
	1
	72
	73

	Sub-transmission Voltage
	8
	1
	72
	11.6

	Source: Ausgrid 2015


However, Ausgrid has not introduced localised dynamic peak pricing in the next regulatory control period because the costs are likely to outweigh the associated economic benefits.[footnoteRef:17] Further, the implementation of such a tariff would impose unacceptable bill impacts on our customers, as discussed later in section 8 and in Appendix A. [17:  Due to wide-spread excess capacity and the limited penetration of interval metering in Ausgrid’s network area.] 

The seasonal peak energy charge 
Ausgrid is applying seasonal peak energy charges and is reforming the residential winter peak period from 1 July 2018, as discussed in detail in section 6. The resulting definition of the peak periods is summarised in Table 8 below. 
[bookmark: _Ref462042587]Table 8 – Time periods for seasonal peak charging parameter 
	Season
	Proposed Time Period Definition

	Summer peak period
	From 2pm to 8 pm on working weekdays during 1 November and 31 March (inclusive)

	Winter peak period (residential)
	From 5pm to 9pm on working weekdays during 1 June to 31 August (inclusive)

	Winter peak period (business)
	From 2pm to 8pm on working weekdays during 1 June to 31 August (inclusive)



For the purpose of guiding its decisions on the peak energy charge for Ausgrid’s TOU tariffs, Ausgrid calculated the illustrative LRMC-based peak energy charge for each tariff class under the seasonal peak period definitions. These illustrative estimates are presented in Table 9 below.
[bookmark: _Ref462042605]Table 9 – LRMC estimates for seasonal peak charging parameter
	Tariff
	LRMC
	Conversion Parameters
	Illustrative LRMC DUOS Price

	
	$/kW
	Alpha ()
	No. of peak hours
	c/kWh 

	Low Voltage (residential)
	164
	1
	879
	18.7

	Low Voltage (business)
	164
	1
	1,005
	16.3

	High Voltage
	53
	1
	1,005
	5.3

	Sub-transmission Voltage
	8
	1
	1,005
	0.8

	Source: Ausgrid 2015


Illustrative LRMC-based anytime prices for Ausgrid’s low-voltage non-TOU tariffs are presented in Appendix A.
[bookmark: _Toc461724477][bookmark: _Toc461724481][bookmark: _Toc461724482][bookmark: _Toc461724483][bookmark: _Toc461724484][bookmark: _Toc461724485][bookmark: _Toc461724486][bookmark: _Toc461724487][bookmark: _Toc461724488][bookmark: _Toc461724489][bookmark: _Toc461724490][bookmark: _Toc461724491][bookmark: _Toc461724493][bookmark: _Toc461724495][bookmark: _Toc461724497][bookmark: _Toc461724499][bookmark: _Toc461724500][bookmark: _Toc461724503][bookmark: _Toc461724509][bookmark: _Toc461724510][bookmark: _Toc461724511][bookmark: _Toc461724512][bookmark: _Toc461724513][bookmark: _Toc461724514][bookmark: _Toc461724515][bookmark: _Toc461724516][bookmark: _Toc461724517][bookmark: _Toc461724518][bookmark: _Toc461724519][bookmark: _Toc461724520][bookmark: _Toc461724521][bookmark: _Toc461724523][bookmark: _Toc461724524][bookmark: _Toc461724529][bookmark: _Toc461724531][bookmark: _Toc461724532][bookmark: _Toc461724537][bookmark: _Toc461724539][bookmark: _Toc461724545][bookmark: _Toc461724571][bookmark: _Ref461802674][bookmark: _Toc475527426][bookmark: _Toc429068808]Peak periods for time of use tariffs
Ausgrid will implement a number of meaningful reforms to its TOU tariffs in the final year of the current regulatory control period, the effect of which will be a marked improvement in the cost reflectivity of our TOU tariffs. Specifically, Ausgrid wil be: 
introducing seasonal pricing such that the peak period applies only during the summer and winter months; and
refining the period over which peak prices apply, ie, the peak period in the winter months for residential customers.
Ausgrid has carefully designed both of these reforms so as to mitigate any potential adverse customer impacts, while preserving the efficiency benefits of better aligning peak price signals with the timing of peak demand.
By way of context, it is relevant to note that Ausgrid has more than 440,000, or 26 per cent of its customer base, assigned to a TOU or TOU capacity tariff. Further, 330,000 of those customers are residential customers, and there are a further 70,000-80,000 residential customers with a TOU-capable meter.
Similarly, in FY16 Ausgrid derived approximately 30 per cent of its NUOS revenue ($649 million) from time of use energy charges alone. Moreover, the level of revenue derived from TOU tariffs is expected to increase markedly in the future as new and existing customers are assigned to TOU tariffs. 
It follows that any reforms to Ausgrid’s TOU tariffs must be approached with caution since there exists a clear potential for a substantial proportion of our customers to be affected. 
[bookmark: _Ref461110590][bookmark: _Toc475527427]The introduction of seasonal peak periods
The underlying driver of peak demand, and so congestion, on Ausgrid’s network is temperature, ie:
in summer, the highest demand generally occurs on working days when the daily average temperature exceeds approximately 33 degrees Celsius; and
in winter, the highest demand generally occurs on working days when the daily average temperature falls below around 10 Degrees Celsius
This relationship is illustrated in Figure 5.


[bookmark: _Ref462995698]Figure 5 – Historical Relationship – Temperature Vs Half Hourly Interval Peak Demand

Similarly, an analysis of the timing of the top 48 half hourly peak consumption intervals over recent years supports this seasonal pattern of demand.
Figure 6 – Historical Pattern of Peak Demand – highest 48 half hourly peak demands
 [image: ] 
From a purely economic perspective, it would be most efficient for LRMC-based peak prices to apply only on the few days a year when peak events occur. It is for this reason that the theoretically efficient tariff discussed in section 8.1 is dynamic in nature, ie, it applies a critical peak price only when a peak event occurs. However, Ausgrid did not propose to introduce dynamic peak pricing in this regulatory control period because the associated costs were likely to outweigh the economic benefits.[footnoteRef:18]  [18:  Due to wide-spread excess capacity.] 

Nevertheless, a historical analysis of peak demand clearly suggests that there are efficiency benefits in restricting the application of the peak price to only the summer and winter months of the year. Therefore, from 1 July 2018 Ausgrid will introduce seasonality in its time of use tariffs such that the peak price applies only on working weekdays:
in summer, from 1 November and 31 March (inclusive); and
in winter, from 1 June to 31 August (inclusive).
Further, from 1 July 2018 Ausgrid will extend the shoulder period in the non-summer and non-winter months[footnoteRef:19] to cover the former-peak period in these months, ie, 2pm to 8pm. Ausgrid’s peak, shoulder and off-peak periods are presented in section 6.4. [19:  	That is, from 1 April to 30 May (inclusive) and 1 September to 31 October (inclusive).] 

Implications for our customers
This is a substantial reform that represents a considerable step on the path to efficient tariffs. However, it is important to bear in mind that that this reform is not without customer impacts. Specifically, the introduction of seasonality will remove 4 months of the peak period in each year, which acts to:
increase the LRMC-based peak price by approximately 55 per cent;[footnoteRef:20] and [20:  	Calculated equal to (1005hrs / 1560hrs) -1.] 

increase the level of residual costs to be recovered from fixed, off-peak and shoulder charges, ie since peak energy volumes will decrease by approximately 25 per cent to 33 per cent.
By way of example, the revenue recovered from the peak charging parameter for the residential TOU tariff in FY2019 is approximately $32 million less than that in FY2018, ie, prior to the implementation of seasonality. As explained later in section 8.3.4, Ausgrid has carefully allocated residual costs across the TOU charging parameters so as to mitigate the customer impacts associated with this reform. 
By means of this careful allocation, Ausgrid is able to manage the corresponding customer impacts in the current regulatory control period. However, it is important to note that some other potential reforms – especially those that reduce the number of peak hours in a year – have the same implications and so would act to exacerbate customer impacts in the current regulatory period to levels deemed unacceptable by Ausgrid.  
In some circumstances, this has contributed to Ausgrid exercising its discretion and best judgement by deciding that it is in the best interests of customers to delay the implementation of some potentially meritorious reforms until the next regulatory control period, ie, so as to mitigate the risk of unacceptable customer impacts.
[bookmark: _Ref461970089][bookmark: _Toc475527428]The summer peak period
The analysis underpinning Ausgrid’s definition of the peak periods is directed at identifying a period  that best aligns with the timing of peak demand that drives the forward looking cost of providing the services our customers demand, while avoiding a definition that is so broad as to blunten the peak price signal.
The forward looking costs imposed on a network by further use generally relate to a particular element of the network – eg, a particular asset that needs to be upgraded – and so it is location-specific demand that drives network costs. Ausgrid is not proposing to implement locational pricing and so, for each tariff, the same prices apply across our network.[footnoteRef:21]  [21:  	It is relevant to note that, in the absence of locational pricing, demand management tools can be used to encourage customers to act in a manner that assists in deferring or avoiding future investment by Ausgrid.] 

It is therefore critically important that the definition of the peak period is informed by an analysis and deep understanding of both: 
location-specific demand – because this is what drives future cost; and
system-wide demand – because prices apply on a system-wide basis. 
At the system level, peak demand for our network generally occurs in the summer months between 3.30pm and 6.30pm, where Ausgrid defines the summer months to be the period 1 November and 31 March (inclusive). However, Ausgrid’s network comprises over 180 zone substations, where the aggregated demand across these substations at any one time is the system-wide demand.
Figure 7 on the next page illustrates the time of day over which demand at each summer-peaking substation was within 5 per cent (shaded in red) and 10 per cent (shaded orange) of its peak demand on its respective peak day in summer 2016. By way of further explanation of Figure 7:
the x-axis reflects the time-of-day (7am to 10pm); 
the y-axis is a list of all summer-peaking substations, sorted by reference to the proportion of residential consumption, ie, substations located higher on the y-axis have a relatively higher proportion of residential load; 
the thick red and yellow bar at the top reflects the timing of system-wide peak demand; and
substations above the horizontal line approximately a third of the way up the y-axis have at least 33% residential load. 
The key insights to be drawn from Figure 7 are that: 
there are a diverse range of demand characteristics across our network – note the horizontal dispersion of the timing of peak demand, ie, substations with relatively more residential load (those higher on the y-axis) peak relatively later in the day;
the approximate timing of system-wide peak demand does not capture well the diversity in timing of peak demand across Ausgrid’s network; and  
the 2pm to 8pm period encompasses: 
· 75 per cent of the time at which demand at each substation is within 5 per cent of its respective peak demand; and 
· the timing of peak demand at a system level, ie, system-wide demand was at near-peak levels form approximately 3.30pm to 6.30pm and system peak demand was at approximately 5.30pm.
For the avoidance of doubt, Ausgrid has undertaken further analysis to confirm that the data presented in Figure 7 on the next page is illustrative of a typical year.
[bookmark: _Ref462042636]Figure 7 – Timing of peak demand for summer-peaking zone-substations[footnoteRef:22]  [22:  We note that the substation names on the vertical axis are not relevant to the interpretation of this figure.] 

[image: ]
It is clear that there is significant diversity in the timing of peak demand across Ausgrid’s network, with corresponding implications for the definition of the peak period. Specifically, the diversity of load profiles across Ausgrid’s network means that there is a tension between defining a peak period that 
is sufficiently broad so as to capture the diversity in the timing of peak demand; but
is not being so broad as to weaken the peak price signal;
Alternatively, this trade-off could be characterised as a balance between:
sending an efficient price signal to a cohort of customers at a particular location; and
sending an inefficient price signal to other customers.
Ausgrid considers that the 2pm to 8pm period strikes an appropriate balance between these factors, ie, it encapsulates 75 per cent of the period over which demand at each substation is within 5 per cent of its respective peak demand, as well as the timing of system-wide peak demand.
Ausgrid is aware that a narrower peak period may better target peak demand for some elements of our network. However, this may risk exacerbating peak demand in other elements of the network, as illustrated in the case study on the next page.

	Case Study – The risks of narrowing the summer peak period
This case study highlights the risk arising from too narrow a definition of the peak period in circumstances where there is considerable diversity in load profiles. 
The Chatswood and Jannali substations used in this case study are, respectively, representative of substations serving a mix of residential/business customers and primarily residential customers. Approximately 45 per cent of Ausgrid’s substations comprise a mixture of residential and business load and approximately 23 per cent serve primarily residential load.[footnoteRef:23] It follows that the inferences drawn from this case study are material in the context of Ausgrid’s network. [23:  	Substations with more than 66 per cent residential load have been classified as primarily residential, while those substations for which residential load comprises between 33 per cent and 66 percent have been classified as mixed.] 

The load profile of the Chatswood and Jannali substations on the peak summer day in 2015/16 is presented below.
[image: ]
The Chatswood substation serves a mix of residential and business customers and, on its peak summer day in 2015/16, its load profile was above the 95 per cent level from 1.30pm to 5.30pm – which could be said to support a peak period covering the same period. 
However, a peak period finishing at 5.30pm may exacerbate peak demand in other elements of the network, namely at zone-substations serving primarily residential customers. The Jannali substation serves primarily residential customers (87 per cent of load is from residential customers) and, on its peak day in 2015/16, the load profile for Jannali was above the 95 per cent level from 5.45pm to 8.15pm. 
Therefore, a peak period finishing around 5pm – while potentially appropriate for some elements of the network – would exacerbate peak demand at substations serving primarily residential customers, ie, as these residential customers shift demand into the period after 5pm – which is the period of their actual peak demand.



It is clear that, in these circumstances, the peak period must be defined so as to encapsulate the diversity in peak demand across the network. Of course, this is a second best solution that somewhat weakens the peak price signal, however, the consequences of the alternative are severe, ie, exacerbating peak demand for some elements of the network. 
It follows that, in these circumstances a DNSP must exercise its discretion and best judgement so as to strike a balance between:
broadening the peak period to account for diversity in load across its network; and
the cost and efficiency implications of a narrowly defined peak period exacerbating peak demand for some elements of its network.
To summarise, this case study highlights the importance of a peak period of sufficient length to encapsulate the peaks in demand across the network. Importantly, it also lends support to the current 2pm to 8pm definition of the peak period in summer, which covers the peak demand at substations serving primarily residential customers and those serving a mix of residential and business customers (starting at approximately 2pm at the Chatswood substation and ending at approximately 8pm at the Jannali substation).
The relevant load profile and key statistics for the Jannali and Chatswood substations on the peak summer day in 2015/16 are illustrated below.
	Zone Substation
	Chatswood
	Jannali

	Residential - % of annual load
	45%
	87%

	Business - % of annual load
	55%
	13%

	Day of summer peak demand
	21 Jan 2016
	25 Feb 2016

	Peak demand (MVA)
	42.0
	32.7

	95% of peak load – timing (AEDST)
	1:30pm to 5:30pm
	5:45pm to 8:15pm






For the reasons set out above, Ausgrid proposes a 2pm to 8pm definition of the peak period in the summer months for both residential and business customers, consistent with the timing of the current peak period.
Ausgrid proposes to further consider potential reforms to the summer peak period as part of the next TSS.
Customer impacts of a narrower peak period
In addition to the robust economic support for a 2pm to 8pm peak period in the summer months, as discussed above, there are customer bill impacts associated with narrowing the summer peak period. 
Perhaps most importantly, a narrower definition of the summer peak period would not capture well the diversity of peak demand across our network, which would lead to inefficient price signals and the potential to exacerbate peak demand in some elements of our network.


Further, narrowing the summer peak period:
· increases the peak charge, since LRMC is spread over fewer peak hours; and
· necessitates an increase in fixed, off-peak and/or shoulder charges since less revenue is recovered from peak charges, ie, residual costs increase.
Importantly, the proposed move to seasonal pricing already has the same implications, ie, an increase in peak prices and residual costs – as discussed in section 6.1. Narrowing the summer peak period, implemented in conjunction with a move to seasonality, would give rise to unacceptable bill implications for customers
For the reasons set out above, Ausgrid proposes a 2pm to 8pm definition of the peak period in the summer months for both residential and business customers, consistent with the timing of the current peak period.
Ausgrid acknowledges that a number of stakeholders indicated a preference for a, narrower peak period, at least for residential customers. Ausgrid considers it prudent to assess the scope for reform to the summer peak period as part of consultation for the next TSS, ie, after we have managed the potential customer impacts arising from the implementation of seasonality.
[bookmark: _Toc475527429]The winter peak period 
In the winter months, peak demand generally occurs later in the day, as compared with the timing of peak demand in the summer months.
Figure 8 below illustrates the period over which demand at each winter-peaking substation was within 5 per cent (shaded in red) and 10 per cent (shaded orange) of its peak demand on its respective peak day in winter 2015. An explanation on how to interpret this style of analysis is included above Figure 7 in section 6.2. Ausgrid notes that the timing of peak demand at summer-peaking zone-substations on the day of their highest demand in winter, while not shown in the below figure, is consistent with that of the substations presented in Figure 8 below.
For the avoidance of doubt, Ausgrid has undertaken further analysis to confirm that the data presented in Figure 8 below is illustrative of a typical year.
[bookmark: _Ref462042694]Figure 8 – Timing of peak demand for winter-peaking zone-substations[footnoteRef:24] [24:  	We note that the substation names on the vertical axis are not relevant to the interpretation of this figure.] 

[image: ]
Figure 8 shows that the timing of peak demand for winter-peaking substations in the winter months broadly aligns with the timing of system-level peak demand in the winter months.[footnoteRef:25] Specifically, peak demand at both a system level and substation level occurs between 5pm and 9pm in winter. [25:  	For the avoidance of doubt, we note that that residential load on both summer-peaking substations (not shown in Figure 8) and winter-peaking substations (shown in Figure 8), ie, all substations, exhibit a similar profile in the winter months (above 95% load from 5pm to 9pm).] 

The winter peak period for residential customers
Ausgrid’s peak period currently applies from 2pm to 8pm on working weekdays in every month of the year for both residential and business customers. 
However, in the winter months, peak demand is driven primarily by the peak in residential demand that occurs late in the day whereas, in contrast, business customers have a much flatter load profile with a considerably more modest peak that occurs earlier in the day. Further, there is minimal uplift in demand on a peak day for businesses in winter, as compared with demand on a typical winter day. 
The uplift in residential demand on a peak day in winter is considerably more significant, as compared with that on a typical winter day. By way of example, Figure 9 below illustrates the demand of residential customers on a typical winter day (dotted lines) as compared with that on a peak winter day. 
[bookmark: _Ref462042716]Figure 9 – Peak winter demand versus demand on normal winter day, residential 
[image: ]
Given that system-wide peak demand and substation-specific peak demand occurs between 5pm and 9pm in the winter months, and that residential demand is the key drive of this peak in demand, Ausgrid will apply a peak period of 5pm and 9pm for residential customers in the winter months from 1 July 2018.
Ausgrid will retain the existing 2-8pm peak period for all business customers in the winter months, as explained in section 6.3.2 below. 
The customer bill impacts arising from the implementation of seasonality and reform of the winter peak period definition for residential customers are presented in section 8.3.4 and 10.1.
[bookmark: _Ref461970309]Winter peak period for business customers
Ausgrid will consider reforming the peak period definition in the winter months for business customers as part of developing its next TSS. This will provide sufficient time to consider and assess potential reform options – along with the corresponding implications for price stability and customer impacts – without compromising near term efficiency implications since business customers are not key contributors to peak demand in winter, ie, Ausgrid demonstrated above that most winter-peaking zone substations are dominated by residential load.
Further, reforming the peak period for business customers affects not just peak prices and residual costs; there are also important interrelationships between the peak period and capacity charges (capacity charges account for approximately 20 per cent of Ausgrid’s NUOS revenue) that require careful and extensive analysis.
It is important to bear in mind that this decision is made against the backdrop of the substantial reforms proposed by Ausgrid in this TSS, the customer impacts of which Ausgrid has carefully assessed and, where appropriate, taken steps to mitigate. Ausgrid considers that a further reform of this magnitude would expose Ausgrid’s customers to an unacceptable level of risk as to price instability and adverse bill impacts. 
Moreover, the proposed reforms to Ausgrid’s TOU tariffs come into effect on 1 July 2018, and Ausgrid’s next TSS will come into effect only one year later on 1 July 2019. Bearing in mind that the reform to the timing of the winter peak window was developed in the 45 business days leading up to the submission of Ausgrid’s revised TSS, it is clear that the advantages of delaying any potential reforms by a year – namely the ability to adequately consider customer implications – far outweigh any perceived cost associated with a delay of only a year.
With this in mind, Ausgrid will delay the consideration of further reforms to the peak periods for business customers until the next TSS. Consequently, Ausgrid will continue to apply a peak period definition of 2pm to 8pm for business customers in the winter months.
[bookmark: _Ref462151305][bookmark: _Ref462151394][bookmark: _Toc475527430]Summary of peak periods
Ausgrid will implement the reforms to its TOU tariffs in the final year of the current regulatory control period so as to afford retailers and customers time to prepare for the associated changes. The existing definition of the peak periods will apply prior 1 July 2018.
Table 10 below illustrates the proposed definition of the peak period from 1 July 2018. 
[bookmark: _Ref462042762]Table 10 – Definition of peak periods from 1 July 2018
	Season
	Seasonal Peak Period Definition

	Summer peak period
	From 2pm to 8 pm on working weekdays during 1 November and 31 March (inclusive)

	Winter peak period (residential)
	From 5pm to 9pm on working weekdays during 1 June to 31 August (inclusive)

	Winter peak period (business)
	From 2pm to 8pm on working weekdays during 1 June to 31 August (inclusive)



On this basis, the two tables below present the peak, shoulder and off-peak periods for residential and business customers respectively.


Table 11 – Ausgrid’s Peak, Shoulder and Off-peak Periods for residential customers – Current Vs Proposed 
	Time Period
	Existing Definition
	New Seasonal Peak Period Definition from 1 July 2018

	Peak period
	From 2 pm – 8 pm on working weekdays
	N/A

	Summer peak period
	N/A
	From 2pm – 8pm on working weekdays during 1 November and 31 March (inclusive)

	Winter peak period
	N/A
	From 5pm – 9pm on working weekdays during 1 June to 31 August (inclusive)

	Shoulder period
	From 7 am – 2 pm and 8 pm – 10pm on working weekdays
From 7am to 10pm on weekends and public holidays
	Note: In simple terms, the shoulder period runs from 7am to 10pm every day, except where a peak period applies during that period.
In the summer months, from 7am to 2pm and from 8 pm to 10pm on working weekdays
In the winter months, from 7am to 5pm and from 9pm to 10pm
In the non-summer and non-winter months, from 7am to 10pm on working weekdays.
From 7am to 10pm on weekends and public holidays.

	Off-peak period
	All other times
	All other times

	Source: Ausgrid 2015



Table 12 – Ausgrid’s Peak, Shoulder and Off-peak Periods for small, medium and large business customers – Current Vs Proposed 
	Time Period
	Existing Definition
	New Seasonal Peak Period Definition from 1 July 2018

	Peak period
	From 2 pm – 8 pm on working weekdays
	N/A

	Summer peak period
	N/A
	From 2 pm – 8 pm on working weekdays during 1 November and 31 March (inclusive)

	Winter peak period
	N/A
	From 2 pm – 8 pm on working weekdays during 1 June to 31 August (inclusive)

	Shoulder period
	From 7 am – 2 pm and 8 pm – 10pm on working weekdays
For small business customers only, from 7am to 10pm on weekends
	In the summer and winter months, from 7 am – 2 pm and 8 pm – 10pm on working weekdays
In the non-summer and non-winter months, from 7am – 10 pm on working weekdays 

	Off-peak period
	All other times
	All other times



[bookmark: _Ref462042542][bookmark: _Toc475527431]Approach to Residual Cost Recovery
[bookmark: _Toc429068809]A significant proportion of a DNSP’s revenue requirement is made up of the fixed capital costs of previous investments in network assets – so-called sunk costs. These sunk costs are not affected by current and future consumption decisions.
Further, since LRMC reflects forward looking costs, not historical costs, LRMC-based prices will not lead to the recovery of Ausgrid’s efficient costs. The difference between Ausgrid’s efficient costs and the revenue recovered from LRMC-based prices is referred to as residual costs.
Table 13 – Indicative Total Residual Cost ($,000) – Ausgrid – FY 2017 to FY 2019
	
	2017
	2018
	2019

	Expected Revenue[footnoteRef:26] [26:  Our approach to determining expected revenue for the purpose of this TSS is explained in Appendix A, and has been communicated previously to the AER. ] 

	2,193,640
	2,237,512
	2,293,450

	Less revenue from LRMC component of peak charges
	508,529
	505,410
	343,804

	Total Residual Cost
	1,685,110
	1,732,102
	1,949,645



Ausgrid’s approach to the recovery of residual costs is guided by the following principles:
Economic Efficiency: residual costs should be recovered in a way that is consistent with the promotion of economic efficiency and that does not distort efficient LRMC based network price signals, as required by the NER.
Fairness: there is no single accepted interpretation of fairness, but the concept typically involves the desire for customers to contribute towards the recovery of costs in proportion to the extent that their network usage has caused these costs to be incurred. 
Gradualism: Prices should change gradually to avoid shocking and inconveniencing consumers, as required under Section 6.18.5(h) of the NER.
The allocation of residual costs requires three sequential steps, ie:
1) allocating total residual costs to tariff classes;
2) allocating residual costs to the individual tariffs within each tariff class; and
3) allocating residual costs to the charging parameters within each tariff.
Ausgrid’s approach to each of these three steps is discussed in turn below. 


[bookmark: _Toc475527432]Allocating residual costs to tariff classes 
Ausgrid allocates total residual costs to tariff classes on the basis of the summary included in Figure 10 below. 
[bookmark: _Ref462042792]Figure 10 – Overview of Ausgrid’s Method for Allocating Residual Cost to Tariff Class
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A more detailed explanation of this approach, including a description of how Ausgrid proposes to adjust this approach where the residual cost allocation falls outside the bounds of stand-alone and avoidable costs, is included in Appendix A.
Table 14 below presents indicative residual costs by tariff class for the remainder of the current regulatory control period.
[bookmark: _Ref462042809]Table 14 – Indicative Total Residual Cost ($,000) – Ausgrid – FY 2017 to FY 2019
	Tariff Class
	2017
	2018
	2019

	Low voltage
	1,529,600
	1,571,938
	1,774,544

	High voltage
	49,374
	52,008
	60,504

	Sub-transmission voltage
	86,259
	88,032
	93,580

	Unmetered
	15,172
	15,343
	16,116

	Transmission 
	4,705
	4,783
	4,903

	Total Residual Cost
	1,685,110
	1,732,102
	1,949,646


Source; Ausgrid, 2016
Importantly, the allocation of residual costs to each tariff class presented in the above table is lower than the stand alone cost and greater than the avoidable cost for each tariff class, as show in Appendix A.


[bookmark: _Toc475527433]Allocating residual costs to tariffs 
Ausgrid allocates residual costs to the tariffs within each tariff class by reference to a number of allocation factors, as illustrated in Figure 11 below. The use of different approaches assists in ensuring that the resulting allocation to each tariff reflects an appropriate balance between the often conflicting principles of economic efficiency, price stability and fairness.
[bookmark: _Ref462997244]Figure 11 – Overview of Ausgrid’s Method for Allocating Residual Cost to Tariff Level
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The allocation of residual DUOS costs to tariffs by reference to a weighted average volume forecast is an important element of Ausgrid’s TSS that plays a significant role in the promotion of price stability. This approach and the benefits of its application are explained in detail in Appendix A.
An indicative allocation of residual costs to each tariff for the remainder of the current regulatory control period is presented in Appendix A.
[bookmark: _Toc475527434]Allocating residual costs to charging parameters
The promotion of the long-term interests of our customers necessitates that our approach to the recovery of residual costs strikes an appropriate balance between the objectives of economic efficiency, fairness and gradualism. The need to achieve a balanced outcome is highlighted by the design of our theoretically ‘efficient’ reference tariff. While this tariff is economically efficient in the sense that the recovery of residual costs minimises any distortion to the LRMC-based peak price signal, the resulting high fixed charge is problematic from a fairness and gradualism perspective. 
It is for this reason that Ausgrid’s methodology aims to recover residual costs in a manner that minimises economic distortions, without relying predominantly on unacceptably high fixed charges to recover these costs. Ausgrid proposes to achieve this by means of a rebalancing constraint – discussed in section 8.3.2 – and by allocating residual costs to charging parameters on the basis of relative forecast volume growth/risk. Ausgrid considers relative volume growth/risk at the charging parameter level to be a reasonable proxy for the likely responsiveness of network usage to changes in the price levels. 
Specifically, Ausgrid allocates relatively more residual costs to charging parameters that are forecast to have strong volume growth and/or stable volumes. Conversely, relatively less residual costs are allocated to charging parameters that are expected to have lower growth and/or less stable volumes. This approach is designed to minimise distortions to network use and avoid unacceptable fixed charge increases, along with the corresponding adverse customer impacts. 
An illustrative example of the allocation of residual costs across charging parameters for the residential TOU tariff is presented in section 8.3.4.  
	
The use of shoulder and off-peak charging parameters to recover residual costs
We explain later in section 8.1 that, from a strictly economic perspective, the recovery of residual costs from only fixed charges minimises distortions to the efficient price signals arising from LRMC-based peak prices. Therefore, a key question addressed by Ausgrid in developing this TSS was the extent to which we should depart from relying on fixed charges to efficiently recover residual costs in order to satisfy the customer impact principle in the NER.
While it is clear that the recovery of residual costs from non-peak energy charges will be less efficient than recovering these costs through an increase in the fixed charge, Ausgrid considers that to increase fixed charges in this manner, particularly in the short time frame covered by our proposed, TSS will result in unacceptable customer bill impacts. Therefore, so as to comply with the customer impact principle in the NER, Ausgrid will continue to recover a significant proportion of residual costs allocated to TOU tariffs from the shoulder and off-peak energy charges. An illustrative example of the allocation of residual costs across charging parameters for the residential TOU tariff is presented in section 8.3.4.
Ausgrid considers that the long-term interests of our customers are best served by delaying any decision on the future level of the fixed charge until a comprehensive review of the structure of our TOU tariffs is completed as part of the next TSS process. It is likely that the most appropriate transition path to the ‘efficient’ reference tariff is likely to involve a change to the structure of our TOU tariffs in order to minimise our reliance on the fixed charge to efficiently recover our residual costs. 
Transitional options for the recovery of fixed charges are discussed in more detail in section 8.2. Further, the definitions of Ausgrid’s shoulder and off-peak periods are presented in section 6.4.
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[bookmark: _Toc428372823][bookmark: _Toc429068826]Broadly, the framework established by the NER necessitates the development of a theoretically efficient tariff, and then, an assessment of whether there exists a need to transition to those ‘efficient’ tariffs over a period of one or more regulatory control periods. 
Specifically, the NER requires Ausgrid to consider the impact on retail customers of changes in tariffs from one year to the next, and permits it to vary tariffs from the theoretically efficient construction having regard to:
the desirability for tariffs to comply with the pricing principles, albeit after a reasonable period of transition (which may extend over more than one regulatory control period);
the extent to which retail customers can choose the tariff to which they are assigned; and
the extent to which retail customers are able to mitigate the impact of changes in tariffs through their usage decisions.
In this regard, the AEMC explained that:[footnoteRef:27] [27:  AEMC 2014, Rule Determination, National Electricity Amendment (Distribution Pricing Arrangements) Rule 2014, Rule Proponents, COAG Energy Council, Independent Pricing and Regulatory Tribunal, 27 November, page x.
] 

“DNSPs must manage the impact of annual changes in network prices on consumers, eg by transitioning consumers to new network prices over one or more regulatory periods.”
[bookmark: _Ref462042568][bookmark: _Toc475527436]The strictly ‘efficient’ tariff
Ausgrid examined empirical evidence and concluded that, from a strictly economic perspective, the theoretically efficient reference tariff that complies with paragraphs 6.18.5(e) to (g) of the NER is likely to be dynamic (ie, changes over time depending on the demand and capacity circumstances) and localised in nature. 
This means that a dynamic peak price is set equal to LRMC and applied only to customers in areas facing critical network congestion. Importantly the dynamic peak price is only applied to energy consumption that is closely aligned to times when there is a very high probability of that area of the electricity network being critically congested i.e on extreme hot days in summer peaking parts of the electricity network and extreme cold winter afternoons/evenings in winter peaking parts of the electricity network.
Moreover, from a strictly economic perspective, minimising distortions to efficient price signals arising from this dynamic and localised peak price would involve recovering costs from fixed charges only.
The impact on customers of the strictly efficient tariff would be unacceptable
The pricing principles explicitly require us to consider the impact on customers from moving to efficient tariffs relative to the tariffs customers faced in the previous regulatory year. We must vary our efficient prices to the extent that we reasonably consider necessary. 
Ausgrid carefully examined the impact on retail customers of the implementation of strictly efficient tariffs in the current regulatory control period and concluded that the resultant customer bill impacts are unacceptable. The results of this analysis are presented in Appendix A.
On the basis of this customer impact analysis Ausgrid concluded that:
recovering residual costs from fixed charges necessities a significant re-balancing of residual cost recovery from relatively larger energy users to relatively small energy users at the individual tariff level; and
setting the peak price equal to LRMC under an efficient dynamic peak period results in large bill increases for customers that are either unwilling or unable to respond to dynamic peak price signals by reducing energy consumption during dynamic peak events.
Ausgrid considers that these impacts on retail customers are contrary to the customer impact principle embodied in the NER. As such, Ausgrid will transition to more efficient tariff structures over a period of time that is sufficient to mitigate the associated customer impacts.
[bookmark: _Ref462153889][bookmark: _Toc475527437]Ausgrid’s transition to efficient tariffs
Bearing in mind the impacts on customers arising from the implementation of strictly efficient tariffs, there is a clear need for Ausgrid to transition to efficient tariffs and to achieve this progress in a manner that does not undermine the needs of our stakeholders. A number of our stakeholders indicated a preference for understanding the likely duration of Ausgrid’s transition to efficient tariffs. Indeed, this is a difficult question to answer with a sufficient degree of reliability.
It is important to note that the efficient pricing outcome is constantly changing and cannot be objectively determined. Our customers’ preferences and technology are changing, thereby altering the way our customers use our network, the costs imposed on our network and the most efficient means of providing the services our customers demand. In practical terms, tariff efficiency is an objective that Ausgrid may be constantly working towards, without every achieving in full, since the efficient frontier is itself always moving. 
Against this backdrop, even holding constant customer preferences and technology, the likely form and speed of Ausgrid’s transition to efficient tariffs is uncertain. There stands before Ausgrid a process of learning how customers respond to changes in the structure and level of tariffs, the results of which will guide the speed and nature of transition to efficient tariffs. Similarly, customers require time to understand potential new tariff structures and how tariff reform enables them to take control of their network bills. 
By way of context, Ausgrid estimates that transitioning the fixed charge for residential customers to a strictly efficient level over a period of 15 years would necessitate year-on-year increase in fixed charges of approximately 11 per cent. It is clear that the customer impacts of a transition of this speed would lead to unacceptable bill impacts for our customers. Whilst these increases in fixed charges would be somewhat offset by lower LRMC-based variable charges, there is a significant number of customers – particularly low energy users – that would be impacted by such changes.
Nevertheless, it may be helpful to stakeholders to set out, at a high level, Ausgrid’s current take on the potential form of its transition-path and the considerations that led to the selection of the proposed reforms discussed in section 8.3. 
Key elements of Ausgrid’s proposed transition
Ausgrid identified a range of potential reforms for improving the efficiency of the price signals faced by our customers, as illustrated in the following figure.


Figure 12 – Illustrative transition path – Level and Structure of Efficient Peak Price
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Each of these reform options are likely to differ in terms of the resultant implications on economic welfare and customer bills, where the least and most efficient signals are likely to arise, respectively, under a flat tariff structure and a localised peak price. Of some relevance to the task at hand, the limitations of Ausgrid’s existing basic accumulation metering fleet means that there are substantial barriers to improving the efficiency of price signals faced by some customers.
The key reforms to the peak price signals arising under Ausgrid’s TOU tariffs are discussed in sections 6 and 8.3.
Another key question addressed by Ausgrid in developing this TSS was the extent to which residual costs should be recovered from fixed charges. Relevantly, the introduction of seasonality and the narrowing of the winter peak act to increase the level of residual costs.
Against this backdrop, Ausgrid proposes to apply off-peak and shoulder charging parameters for TOU tariffs to assist in the recovery of residual costs, as well as by recovering a proportion of residual costs by means of a modest mark-up to the peak price. Importantly, Ausgrid is also proposing to impose a constraint on the extent to which fixed charges can increase from year-to-year, as discussed in section 8.3.2.
An illustrative transition path for the recovery of fixed costs is presented in Figure 13.




[bookmark: _Ref462042880]Figure 13 – Illustrative Transition Path – Recovery of Residual Costs
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The key tariff reforms to be implemented by Ausgrid in this TSS are discussed below.
[bookmark: _Ref461802681][bookmark: _Toc475527438]Key reforms proposed by Ausgrid
Ausgrid will be implementing a number of reforms in the current regulatory control period that are directed at transitioning to efficient tariffs without imposing on customers unacceptable bill impacts. The key proposed reforms include:
replacing the declining block tariff with a flat tariff;
voluntarily applying a re-balancing constraint to limit increases in fixed charges;
introducing seasonality into TOU tariffs;
reforming the winter peak period for residential customers;
changing the assignment and reassignment process;
introducing new transitional tariffs to prevent unacceptable customer impacts;
removing the shoulder period on weekends for small business customers; and
introducing a new tariff for transmission-connected customers.
Each of the abovementioned reforms is discussed briefly below, and further detail is provided in Appendix A. However, first, the box below sets out the basis for Ausgrid’s decision to delay until the next TSS further consideration of tariff eligibility criteria based on the size of the electrical connection.
	Consideration of eligibility criteria based on size of the electrical connection
Ausgrid’s initial TSS contained a proposal to introduce eligibility criteria[footnoteRef:28] based on the size of the electrical connection, ie: single phase (<100 Amps); three Phase (<100 Amps); three Phase (100-400 Amps); three phase (400 Amps – 1600 Amps); three Phase (>1600 Amps).  [28:  These distinctions were single phase ≤100Amps, three phase ≤100, three phase ≤100Amps WC connection, three phase CT connection ≤400Amps, >400 amps ≤1,600Amps and >1600 amps.] 

These criteria were selected because they each have different impacts on the size of the network required to support such a connection.[footnoteRef:29] Ausgrid intended to implement all of the above eligibility criteria as a package, since the rationale for their implementation is the same and they give effect to consistent and compatible eligibility criteria across the low voltage tariff class. [29:  Because of the potential electrical demand - in Amps - which translates into the kW / kVA demand that can be potentially drawn.] 

The AER was not satisfied that the latter of the three abovementioned criteria complied with the rules, and requested further justification from Ausgrid.[footnoteRef:30] However, the AER viewed favourably a single phase and three phase distinction in eligibility criteria (without any reference to current rating in Amps).[footnoteRef:31] [30:  AER, Draft Decision – Tariff structure statement proposals Ausgrid Endeavour Energy Essential Energy, August 2016, p.109-110.]  [31:  AER, Draft Decision – Tariff structure statement proposals Ausgrid Endeavour Energy Essential Energy, August 2016, p.107.] 

Upon further reflection, Ausgrid identified that the available timeframe was not sufficient to undertake the supporting analysis requested by the AER, and so it will delay further consideration of eligibility criteria based on the size of the electrical connection until the next TSS. In the meantime, Ausgrid will continue the application of usage-based eligibility criteria.
It is important to note that part-implementation of these eligibility criteria would give rise to internal inconsistency across the tariff eligibility criteria for the low voltage tariff class. For example, a customer may satisfy the three phase (<100 Amps) tariff eligibility criteria, yet their usage of the network may meet the usage-based eligibility criteria of another tariff, say, EA302.
Moreover, part-implementation of these reforms may result in unecesary changes if the analysis to be undertaken as part of the next TSS indicates an alternative criteria is more appropriate.
Finally, implementing these reforms necessitates a detailed audit of our customer data and working with Metering Providers to set up procedures for procuring the requisite site information. This will be a costly and time-consuming process. Therefore, the part-implementation of these criteria prior to undertaking further analysis risks duplication in costs, or even unnecessary costs if our analysis identifies alternative criteria are more appropriate. 
For these reasons, Ausgrid will delay further consideration of eligibility criteria based on the size of the electrical connection until the next TSS.






Replacing the DBT with a flat tariff
The lack of interval meters for some residential and small business customers is a substantial impediment to the provision of efficient price signals to these customers. In the absence of interval meters and the corresponding ability to provide time-variant price signals, Ausgrid is restricted to implementing some form of block or flat tariff.
One approach to avoiding increases in fixed charges is to implement a block tariff where relatively more residual costs are allocated to the first block, which has inherently stable volumes. Ausgrid considers that this approach has the potential to improve the efficiency properties of the non-TOU tariff, without unacceptable increases in fixed charges.
However, a number of stakeholders noted concerns with Ausgrid’s existing declining block tariff (DBT),[footnoteRef:32] namely in relation to the resultant effects on low energy users and incentives to increase use of the network. The AER also indicated in its draft decision that it believed a flat tariff struck a better balance between promoting more efficient use of the network and customer impacts. [32:  Including the Energy and Water Ombudsman NSW, the Public Interest Advocacy Centre, the NSW Council of Social Services, NSW Irrigators' Council and Solar citizens.] 

In light of this stakeholder feedback and the absence of supporting empirical evidence on price elasticity across consumption blocks, Ausgrid will replace the DBT with a flat tariff from 1 July 2017. 
In the absence of this supporting empirical evidence, Ausgrid is attracted to the neutrality of a flat tariff. A flat tariff recovers residual costs from all customers in a constant proportion to their energy use, as compared with the disproportionate allocation arising under a block tariff. 
[bookmark: _Ref462042836]The rebalancing constraint
Ausgrid’s proposal to apply a rebalancing constraint for fixed charges in the current regulatory control period is a central component of this TSS, and one of the principal means by which Ausgrid is able to avoid adverse bill impacts and provide certainty to customers.
The NER requires Ausgrid to transition to more cost reflective tariffs, which necessitates some degree of rebalancing away from inefficient charges and towards more efficient fixed charges (or similar charging parameters). 
Ausgrid is concerned that a rebalancing towards fixed charges has the potential to impose on some customers adverse bill impacts. For this reason, Ausgrid has voluntarily elected to provide certainty and comfort to customers by imposing on itself a rebalancing constraint that limits the extent to which fixed charges may increase from year-to-year during this regulatory control period. 
In essence, the rebalancing constraint acts to limit the annual change in fixed charges to the greater of consumer price inflation or the annual change in network costs in that year. Ausgrid considers that, in a stable volume environment, the application of this rebalancing constraint is in the long-term interests of consumers.
Specifically, in each year of the remainder of the current regulatory control period the NUOS fixed charge component of each tariff will be limited by the changes in the NUOS revenue allocated to that tariff. Ausgrid will limit the increase in the NUOS revenue allocated to each tariff by:

Where:


	is the % change in allowed DUOS revenue allocated to tariff k in year t, including approved pass through amounts and unders and overs
	is the % change in TUOS costs allocated to tariff k in year t, including unders and overs
	is the % change in CCF costs allocated to tariff k in year t, including unders and overs
	Ausgrid’s contribution to the NSW Government Climate Change Fund in year t including unders and overs

	

	means the all groups index number for the weighted average of eight capital cities as published by the ABS, or if the ABS does not or ceases to publish the index, then CPI will mean an index which the AER considers is the best estimate of the index.

Seasonality in TOU tariffs
Owing to the temperature-driven nature of peak demand on Ausgrid’s network and the corresponding seasonal pattern of peak demand, Ausgrid proposes to apply a peak period in only the summer and winter months of the year. Specifically, from 1 July 2018, peak prices will apply only on working weekdays:
in summer, from 1 November and 31 March (inclusive); and
in winter, from 1 June to 31 August (inclusive).
Changes of this magnitude have the potential to cause significant bill changes in a short period of time. Therefore, Ausgrid proposes to delay the introduction of the seasonal peak period definition until the final year of the current regulatory control period so as to ensure that customers and retailers have sufficient time to prepare for this proposed change in tariff structure.
This reform is discussed in detail in section 6.1.
[bookmark: _Ref462042500]Reforms to the winter peak period for residential customers
Ausgrid undertook a first-principles analysis of its peak period definitions and identified that, while the existing 2pm to 8pm peak period is clearly appropriate in the summer months, (particularly in the absence of more locational specific TOU tariffs), there exists scope to improve the definition of the winter peak period for residential customers.
As such, Ausgrid will implement a 5pm to 9pm peak period in the winter months for residential customers. This reform is discussed in detail in section 6.1. 
	Implications of Ausgrid’s proposed reforms to the residential TOU tariff
The introduction of seasonality in the TOU tariff removes 4 months of the peak period, which acts to increase the LRMC-based peak price as well as the level of residual costs. Further, the narrowing of the peak period in winter for residential customers has the same effects. 
Importantly, our customers on TOU tariffs will benefit from a considerable proportion of their usage in the non-summer and non-winter months – that used to be in a peak period – now falling in to a shoulder period, for which the charging parameter is approximately 80 per cent cheaper, as compared with the peak price.
Ausgrid has carefully structured the allocation of costs across the TOU charging parameters for residential customers so as:
[bookmark: _GoBack]to limit any increase in fixed charges as described in section 8.3.2;
to mitigate customer bill impacts;
to preserve the efficient properties of the peak price signal; and
to provide customers on a non-TOU tariff an incentive to move on to a TOU tariff.
This was a challenging and time-consuming process involving careful analysis and the exercise of Ausgrid’s discretion. Ausgrid’s proposed allocation of residual costs across the TOU charging parameters for residential customers is presented in the figure below. 

[image: ]
The resulting indicative prices are presented in section 9. However, the bill impact of the reforms to the TOU tariff for residential customers is presented in the figure below. Ausgrid’s customer bill impact analysis shows that, even assuming no demand response, approximately 60 per cent of residential TOU customers will receive a bill reduction and, for the remaining customers, on average the bill changes will be in line with the RBA’s inflation target of 2 to 3 per cent.
[image: ]
Further, the TOU reforms and approach to the allocation of residual costs ensures that there exists an incentive for customers on a non-TOU tariff to move onto a TOU tariff, where the strength of this incentive is increasing with consumption. This is illustrated in the figure below.
[image: ] 




Improving the assignment and reassignment of customers
Consistent with the description of Ausgrid’s approach for assigning and reassigning retail customers in section 4, Ausgrid will:
assign all new residential customers to a cost-reflective TOU tariff, with the option to opt-in to a transitional TOU tariff; and
assign existing customers with interval meters to a transitional TOU tariff – that is designed to ensure that their network bill will not materially change as a consequence of the implementation of this reform – with the option to opt-in to a cost reflective TOU tariff.
The assignment of all new retail customers to a TOU tariff ensures that new customers are on cost reflective tariffs, while the inclusion of the transitional flat TOU tariff in each of the abovementioned reforms ensures the equitable treatment of customers and prevents unacceptable bill impacts.
[bookmark: _Ref462143792]The introduction of transitional tariffs
The implementation of transitional tariffs is a cornerstone of our approach to protecting customers from adverse bill implications. Ausgrid identified a number of reforms that would materially improve the efficiency of Ausgrid’s tariffs, but that would also result in unacceptable customer impacts.
Given this tension between cost reflectivity and customer impacts, Ausgrid will apply transitional tariffs as a means of striking a better balance between these factors, consistent with the requirements of the NER. Customers that may be assigned to transitional tariffs include:
new residential customers that opt-out of the cost-reflective TOU tariff; and
existing residential customers with an interval meter that are currently assigned to a non-TOU tariff.
The transitional tariffs have been designed so that the fixed charge aligns with the applicable non-TOU tariff and the same energy charge applies across the peak, shoulder and off-peak periods. Further, the level of the energy charge reflects the applicable non-TOU energy charge so as to ensure the customer does not experience an unacceptable bill impact. This approach affords our customers time to understand their energy use patterns, while preventing unacceptable customer bill impacts.  
Further, as explained in section 4, customers assigned to a transitional tariff may opt-in to a more cost reflective TOU tariff.
Removing the weekend shoulder period for small business customers
Ausgrid has historically applied a shoulder period on weekend days for small business customers on a TOU tariff.[footnoteRef:33] However, Ausgrid considers that, at present, there is limited merit in a weekend shoulder period for small business customers.  [33:  	This feature of the small business TOU tariff is a legacy of a time when Ausgrid had a combined residential and small business TOU tariff. The essential structure of this tariff was maintained when Ausgrid separated this tariff into a residential TOU tariff and a small business TOU tariff.] 

Therefore, Ausgrid proposes to remove the weekend shoulder period for small business customers and to replace it with an off-peak period from 1 July 2018. This would bring the treatment of small business customers in line with that of medium and large business customers, for whom the weekend is all off-peak. 
	Why Ausgrid is retaining the weekend shoulder for residential customer in this TSS 
Ausgrid currently has a shoulder period for residential customers that applies from 7am to 10pm on weekends and public holidays. The benefits of this shoulder period are twofold, ie:
· it enables lower fixed, shoulder and off-peak charges, ie, assists in the recovery of residual costs; and
· it provides a dampened price signal on rare occasions when a peak-event occurs on a weekend or public holiday.
Of some relevance to the recovery of residual costs, the weekend shoulder period accounts for:
· approximately 22 per cent of residential TOU usage; and
· approximately 40 per cent of all shoulder volumes. 
Therefore, removing the weekend shoulder period, but holding constant the residual costs recovered from the shoulder charging parameter, necessitates an approximate 67 per cent increase in the shoulder charge on weekdays. This is particularly relevant in the context of the proposed TOU reforms, which have already required increases in the shoulder charge to recover the increased residual costs. Indeed, such an increase in the shoulder period would have adverse bill impacts on customers that use our network during the weekday shoulder period.
For this reason alone, Ausgrid considers it appropriate to delay reforming the weekend shoulder period for residential customers until the next TSS. Ausgrid considers that frequent changes to TOU period definitions have the potential to confuse customers, and that it would be better to implement a single reform to the weekend shoulder once the requisite analysis has been undertaken.
Further, since residential peak demand is primarily driven by cooling or heating loads when customers are home on extreme weather days, residential peak demand can occur on weekend days as well as weekdays. On extreme weather days that occur on weekends, the residential customer load can reach peak levels commensurate with that on working weekdays.[footnoteRef:34] This is illustrated in the following figure which shows the average demand profile of 240,000 residential customers on a network TOU tariff on a hot summer Tuesday and Saturday in 2011 when the temperature reached over 40 degrees. In these circumstances, the weekend shoulder period provides a dampened price signal for residential customers to shift demand out of the 7am to 10pm period.  [34:   	For the avoidance of doubt, Ausgrid notes the frequency with which this occurs is not sufficient to warrant the application of a peak period for residential customers on weekends.] 

It should be noted that although weekend peaks for zone substation assets can occur on extreme weather days, it is not common or wide-spread due to the consistent decrease in load that occurs on weekends from business customers. However, some assets that are dominated by residential load or holiday homes can experience high loads on weekends. By way of example, in 2015/16 both the Branxton and Denman zone substations experienced high summer peak loads on weekends with two of their top five peak summer days occurring on a Sunday.
  [image: ]
This figure demonstrates that, when a peak event occurs on a weekend, the weekend shoulder period can provide a dampened price signal to residential customers.


New tariff for new transmission-connected customers
Following a thorough review of tariffs, Ausgrid identified scope to improve the economic and equity outcomes for new customers connected to Ausgrid’s electricity transmission network.
At present, new transmission-connected customers are assigned to the published sub-transmission TOU capacity (EA390) tariff, which results in these customers contributing to the cost of owning, investing and maintaining our electricity distribution network. However, these customers are not using the distribution network.
Therefore, from 1 July 2018, Ausgrid proposes to assign new transmission-connected customers to a default network tariff based on a TUOS component only.
The customer impact analysis presented in Appendix A shows that new transmission-connected customers are likely to receive a lower network bill under our proposed default tariff, as compared with the sub-transmission voltage TOU capacity (EA390) tariff. On this basis, Ausgrid considers that this default tariff for transmission-connected customers satisfies the customer impact principle in the NER and that no transitional tariff arrangements are necessary in relation to this reform.
[bookmark: _Toc435605992][bookmark: _Toc435606525][bookmark: _Toc435608121][bookmark: _Toc435625077][bookmark: _Toc435632314][bookmark: _Toc435646728]
Revised Tariff Structure Statement | October 2016	50
[bookmark: _Toc429068832][bookmark: _Ref462042903][bookmark: _Ref462065857][bookmark: _Ref462997366][bookmark: _Ref463085019][bookmark: _Toc475527439]Indicative Prices
[bookmark: _Toc427076297][bookmark: _Toc429068833]The setting of prices under the new distribution pricing framework established by the NER is a two-stage process, ie:
Stage One – Undertake consultation on potential tariff reforms, develop a TSS document and an indicative pricing schedule for submission to the AER; and
Stage Two – Develop and submit to the AER an annual pricing proposal for assessment against the requirements of the NER. 
The indicative prices in the TSS are directed at providing stakeholders with an understanding of the potential pricing outcomes arising under the pricing approach in this TSS.
Bearing in mind that the indicative prices presented in the TSS are indicative only, the prices submitted in the annual pricing proposal may differ from the indicative prices presented here. However, Ausgrid is required to explain any material variations between the indicative prices in the TSS and the prices in the annual pricing proposal.
[bookmark: _Toc475527440]Our approach to developing indicative prices
At the time of preparing this TSS, there exists considerable uncertainty as to the applicable revenue requirement in the current regulatory control period, ie, due to the Tribunal’s decision to set aside the AER’s draft determination and the ongoing judicial review of the Tribunal’s decision. Therefore, for the purpose of deriving indicative prices for the remainder of the current regulatory control period, Ausgrid escalated the revenue expected to be recovered in FY17 by reference to the RBA’s inflation forecast.[footnoteRef:35] [35:  RBA, Statement on Monetary Policy, August 2016. ] 

The resulting revenue requirement for each year was then combined with Ausgrid’s most recent volume forecast for that year to derive indicative prices.
[bookmark: _Toc475527441]How to interpret indicative prices and customer bill impacts
It is of fundamental importance that the customer bill impacts arising from the reforms proposed in this TSS are not inferred from inspection of the indicative prices alone. 
The proposed introduction of seasonality and narrowing of the winter peak period for residential customers gives rise to a substantial reallocation of our customers’ usage from the peak period to the shoulder period. In other words, a substantial proportion of a customer’s usage that would previously have fallen in the peak period, will fall in a shoulder period from 1 July 2018 onwards.
Importantly, the shoulder price is 80 per cent cheaper than the peak price.
This means that, even though the peak and shoulder prices may increase by more than inflation in some years – so as to permit the recovery of residual costs – the reallocation of usage to the shoulder period will give rise to favourable bill outcomes for our customers.
By way of example, even though the annual change in the peak, shoulder and off peak price for the residential TOU tariff is in the order of 15 per cent in the FY2019 year, the reallocation of customer usage from the peak period to the (substantially cheaper) shoulder period means that:
approximately 60 per cent of residential customers on a TOU tariff will experience a bill reduction; and
the remainder will experience an annual bill change that is on average in line with inflation.
The bill impacts for these residential TOU customers are presented in sections 8.3.4 and 10.1.
The current NUOS prices for the FY2017 year and indicative NUOS prices under the TSS for the FY2018 and FY2019 years are presented in the tables below.
Specifically, the tables below present, respectively, indicative prices for residential and small business tariffs; low voltage TOU capacity tariffs; and high voltage and sub-transmission capacity tariffs. A description of the tariff structures and charging parameters is included in Appendix A. 
[bookmark: _Toc475527442]Indicative prices for residential and small business customers 
Table 15 presents the current NUOS prices in FY 2016/17 and indicative NUOS prices for residential and small business customers over the remainder of the current regulatory control period.
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[bookmark: _Ref462996543]Table 15 – Ausgrid’s Indicative NUOS (Excl. GST) Prices – Residential and Small Business Customer, by Published Tariff
	Tariff Code
	Tariff Name
	Charging Parameter
	Unit
	Actual 
FY 2016/17
	Indicative 
FY 2017/18
	Indicative 
FY 2018/19

	EA010
	Residential non-TOU Tariff
	Fixed Charge
	c/day
	33.24
	33.91
	34.76

	
	
	First Block Energy Charge / Flat Usage Charge
	c/kWh
	10.97
	10.95
	11.20

	
	
	Second Block Energy Charge
	c/kWh
	10.68
	-
	-

	
	
	Third Block Energy Charge
	c/kWh
	10.42
	-
	-

	EA050
	Small Business non-TOU Tariff
	Fixed Charge
	c/day
	119.78
	122.18
	125.23

	
	
	First Block Energy Charge / Flat Usage Charge
	c/kWh
	10.79
	10.77
	11.04

	
	
	Second Block Energy Charge
	c/kWh
	10.48
	-
	-

	EA025
	Residential TOU Tariff
	Fixed Charge
	c/day
	41.45
	42.27
	43.33

	
	
	Peak Energy Charge
	c/kWh
	26.47
	26.60
	30.69

	
	
	Shoulder Energy Charge
	c/kWh
	5.48
	5.48
	6.32

	
	
	Off-peak Energy Charge
	c/kWh
	2.79
	2.81
	3.24

	EA225
	Small Business TOU Tariff
	Fixed Charge
	c/day
	118.21
	120.57
	123.58

	
	
	Peak Energy Charge
	c/kWh
	21.78
	21.91
	25.62

	
	
	Shoulder Energy Charge
	c/kWh
	6.91
	6.92
	8.04

	
	
	Off-peak Energy Charge
	c/kWh
	2.11
	2.14
	2.50

	EA030
	Controlled Load 1
	Fixed Charge
	c/day
	0.14
	0.14
	0.14

	
	
	Anytime Energy Charge
	c/kWh
	1.77
	1.81
	1.85

	EA040
	Controlled Load 2
	Fixed Charge
	c/day
	10.04
	10.24
	10.50

	
	
	Anytime Energy Charge
	c/kWh
	4.69
	4.80
	4.92

	EA332
	Residential Transitional TOU tariff
	Fixed Charge
	c/day
	-
	-
	34.76

	
	
	Peak Energy Charge
	c/kWh
	-
	-
	11.20

	
	
	Shoulder Energy Charge
	c/kWh
	-
	-
	11.20

	
	
	Off-peak Energy Charge
	c/kWh
	-
	-
	11.20

	EA333
	Business Transitional TOU tariff
	Fixed Charge
	c/day
	-
	-
	125.23

	
	
	Peak Energy Charge
	c/kWh
	-
	-
	11.04

	
	
	Shoulder Energy Charge
	c/kWh
	-
	-
	11.04

	
	
	Off-peak Energy Charge
	c/kWh
	-
	-
	11.04




[bookmark: _Toc475527443]Indicative prices for low voltage TOU Capacity tariffs 
Table 16 below presents the current NUOS prices in FY 2016/17 and indicative NUOS prices for customers on low voltage TOU capacity tariffs over the remainder of the current regulatory control period.
[bookmark: _Ref462996553]Table 16 – Ausgrid’s Indicative NUOS (Excl. GST) Prices – LV TOU Capacity Tariffs Customer
	Tariff Code
	Tariff Name
	Charging Parameter
	Unit
	Actual 
FY 2016/17
	Indicative 
FY 2017/18
	Indicative 
FY 2018/19

	EA302
	LV TOU Capacity
 40-160 MWh pa
	Fixed Charge
	c/day
	580.35
	591.96
	606.75

	
	
	Peak Energy Charge
	c/kWh
	5.42
	5.47
	6.32

	
	
	Shoulder Energy Charge
	c/kWh
	2.75
	2.77
	3.20

	
	
	Off-peak Energy Charge 
	c/kWh
	1.66
	1.67
	1.92

	
	
	Capacity Charge
	c/kVA/d
	35.19
	35.89
	36.79

	EA305
	LV TOU Capacity
160-750 MWh pa
	Fixed Charge
	c/day
	1748.48
	1783.45
	1828.04

	
	
	Peak Energy Charge
	c/kWh
	4.94
	4.99
	5.76

	
	
	Shoulder Energy Charge
	c/kWh
	2.42
	2.45
	2.82

	
	
	Off-peak Energy Charge 
	c/kWh
	1.61
	1.64
	1.89

	
	
	Capacity Charge
	c/kVA/d
	35.19
	35.89
	36.79

	EA310

	LV TOU Capacity
>750 MWh pa
	Fixed Charge
	c/day
	2184.66
	2228.36
	2284.07

	
	
	Peak Energy Charge
	c/kWh
	4.37
	4.41
	5.09

	
	
	Shoulder Energy Charge
	c/kWh
	2.17
	2.19
	2.48

	
	
	Off-peak Energy Charge 
	c/kWh
	1.46
	1.48
	1.71

	
	
	Capacity Charge
	c/kVA/d
	35.19
	35.89
	36.79






[bookmark: _Toc475527444]Indicative prices for High and Sub-transmision Voltage TOU Capacity Tariffs (published only), and the new transmission-connected tariff 
Table 17 below presents the current NUOS prices in FY 2016/17 and indicative NUOS prices for customers on either our published high voltage or sub-transmission voltage TOU capacity tariffs over the remainder of the current regulatory control period.
[bookmark: _Ref462996562]Table 17 – Ausgrid’s Indicative NUOS (Excl. GST) Prices – HV and STV TOU Capacity Tariffs Customers
	Tariff Code
	Tariff Name
	Charging Parameter
	Unit
	Indicative  FY 2016/17
	Indicative  FY 2017/18
	Indicative  FY 2018/19

	EA370
	High Voltage TOU Capacity (system) Tariff
	Fixed Charge
	c/day
	4372.54
	4459.99
	4571.49

	
	
	Peak Energy Charge
	c/kWh
	3.19
	3.20
	3.46

	
	
	Shoulder Energy Charge
	c/kWh
	2.13
	2.14
	2.46

	
	
	Off-peak Energy Charge 
	c/kWh
	1.46
	1.47
	1.59

	
	
	Capacity Charge 
	c/kVA/d
	18.88
	19.26
	19.74

	EA380
	High Voltage TOU Capacity (sub-station) Tariff
	Fixed Charge
	c/day
	4372.54
	4459.99
	4571.49

	
	
	Peak Energy Charge
	c/kWh
	2.80
	2.81
	3.04

	
	
	Shoulder Energy Charge
	c/kWh
	1.89
	1.90
	2.18

	
	
	Off-peak Energy Charge 
	c/kWh
	1.30
	1.31
	1.42

	
	
	Capacity Charge 
	c/kVA/d
	16.20
	16.52
	16.93

	EA390
	Sub-transmission Voltage TOU Capacity (system) Tariff
	Fixed Charge
	c/day
	5465.67
	5574.98
	5714.36

	
	
	Peak Energy Charge
	c/kWh
	2.57
	2.58
	2.79

	
	
	Shoulder Energy Charge
	c/kWh
	1.87
	1.87
	2.16

	
	
	Off-peak Energy Charge 
	c/kWh
	1.26
	1.27
	1.37

	
	
	Capacity Charge 
	c/kVA/d
	6.01
	6.13
	6.28

	EA391
	Sub-transmission Voltage TOU Capacity (sub-station) Tariff
	Fixed Charge
	c/day
	5465.67
	5574.98
	5714.36

	
	
	Peak Energy Charge
	c/kWh
	2.30
	2.31
	2.50

	
	
	Shoulder Energy Charge
	c/kWh
	1.68
	1.68
	1.94

	
	
	Off-peak Energy Charge 
	c/kWh
	1.12
	1.12
	1.22

	
	
	Capacity Charge 
	c/kVA/d
	5.20
	5.31
	5.44

	EA501
	Transmission-connected tariff[footnoteRef:36] [36:  Price levels may vary to those presented here due to changes in TransGrid’s transmission pricing methodology.] 

	Network Access Charge
	c/day
	-
	-
	0

	
	
	Peak Energy Price
	c/kWh
	-
	-
	1.25


	
	
	Shoulder Energy Price
	c/kWh
	-
	-
	1.25

	
	
	Off-peak Energy Price
	c/kWh
	-
	-
	1.25

	
	
	Capacity Charge
	c/kVA/d
	-
	-
	3.10



[bookmark: _Ref462065804][bookmark: _Toc475527445]Customer Impacts Analysis
[bookmark: _Ref462995830][bookmark: _Ref462997700][bookmark: _Toc475527446]Residential Customers
Figure 14 below illustrates that customers on a non-TOU tariff will experience a bill change broadly in line with the RBA’s inflation target of 2 to 3 per cent. Of course, the move from a DBT to a flat tariff means that the very large residential customers (of which there are very few) on the flat tariff may experience a marginally larger increase in their bill, since most of their consumption was previously in the last (and cheapest) block of the DBT. However, these customers face the largest incentive to move to a TOU tariff, as shown later in Figure 16.
[bookmark: _Ref462067251]Figure 14 – FY17-FY19 Customer Bill Impact – EA010 (Residential flat tariff)
[image: ]
Figure 15 illustrates that, even assuming no demand response, approximately 60 per cent residential TOU customers are expected to receive a bill reduction and, for the remaining customers, the bill changes will be on average in line with the RBA’s inflation target of 2 to 3 per cent. The below analysis assumes no demand response from customers and so it is conservative in nature, ie, customers could realise even greater bill reductions if they change their usage patterns in response to the TOU price signals.
[bookmark: _Ref462067250]

[bookmark: _Ref462997290]Figure 15 – FY17 to FY19 Customer Bill Impact – EA025 (Residential TOU tariff)
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Figure 16 below shows that almost all customers on the non-TOU flat tariff would be better off on the TOU tariff. Further, the vertical dispersion of TOU bill outcomes illustrates the potential bill savings that can be achieved by changing usage patterns. Our sample of 5,000 customers indicated that the network bill outcome for customers using around 5,000kWh a year in FY19 will range from approximately $530 to $750, where this difference in bill outcomes is attributable to different usage patterns.
[bookmark: _Ref462067252]Figure 16 – FY19 bill differential between residential TOU and flat tariff (EA010 v EA025)
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Our analysis of customer impacts for business customers is presented on the next page.


[bookmark: _Toc475527447]Business Customers 
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System Demand (MW)	21	23.2	23.5	22.3	23.2	23.6	27.5	24.3	20.7	22.3	20.9	19.899999999999999	23	24.8	28.2	23.7	23.9	23.4	23.6	24.3	23.6	24.1	24.4	24.8	24.2	24.6	24.9	25.2	27.4	24.8	22.6	21.6	21.6	22	28.7	24.4	21.8	21	20.9	19	19.399999999999999	20.399999999999999	21.4	22.5	25.8	24.4	19.8	20.2	20.399999999999999	20.9	20.399999999999999	20.2	21	22.8	22.1	22.3	21.1	22.4	24.9	23.5	20.2	19.5	19.600000000000001	19.2	20.5	22.1	19.2	17.899999999999999	16	17.3	18.2	18	19.899999999999999	19.899999999999999	19.5	20.2	21.5	15.2	16.7	17.600000000000001	15.7	17.8	18.8	16.100000000000001	14.1	14.5	16.7	17.3	13.1	13.3	13.6	14.1	13.7	14.3	14	14.2	13.8	14.7	14.6	15.9	15.3	14.9	14.3	14.1	15.6	15.8	11.8	12.1	11.5	11.6	10.1	11.6	12.1	13.7	12.6	12.4	14	13.2	13.6	14.6	8.8000000000000007	7.6	8	9.1999999999999993	9.3000000000000007	10.9	12.2	12	11.5	11.7	12.6	14.3	15.4	12.8	10.3	10.4	10.8	10.3	9.9	11.8	11.8	12.2	12.9	13.3	15.7	11.3	13.4	11.9	10.6	10.5	10.8	12.5	13.9	13.6	12.8	14.5	11.1	12.4	18.600000000000001	13.8	12.2	14.1	13.4	13.1	13.8	13.2	15.1	18	16.5	15	14.7	12.3	11.9	12.6	15.7	17.399999999999999	15.4	15.5	14.6	13.2	14.8	15.8	16.2	16	17.3	19.3	19.7	14	12.5	14.1	18.8	18.7	17.2	16.7	18.399999999999999	18.600000000000001	19.2	22	20.7	17.2	14.8	16.5	17.3	19.100000000000001	16	18.7	18	17.7	17.600000000000001	18.100000000000001	15.3	16.899999999999999	15.8	15.4	21	20.399999999999999	21.6	23.2	23.4	21.2	19.600000000000001	18.600000000000001	20.2	17.600000000000001	20.100000000000001	20.9	21.8	22.8	22.3	18.7	19.7	19.3	21.5	22.5	22.9	23.2	24.4	26.2	24.4	21.4	22	23.4	21.7	21.6	17.7	20.9	21	22.4	20.2	21.8	23.5	24.6	20.100000000000001	20.5	21.8	22.5	23.8	23.9	25.2	25.1	25.1	23.8	22.7	23	24.2	24.1	26.7	25.5	25.5	23.1	27.5	30.7	29.4	29.2	27.6	20.100000000000001	21.3	21.3	22.6	26	21.3	21.1	22.6	25.3	24.1	21.7	19.5	20.3	20.9	21.8	23.9	25.7	20.3	22.5	22.6	20.399999999999999	22	24.3	23.9	22.6	22.3	21.2	22.1	21.8	21.1	22.7	24.1	24.4	21.6	21.1	19.2	20.7	21.6	19.7	19.600000000000001	18.7	17.399999999999999	17.600000000000001	18.3	18.100000000000001	17	15.8	17.5	17.399999999999999	17.100000000000001	17	17.399999999999999	17.100000000000001	19.100000000000001	16.600000000000001	16.5	16.899999999999999	14.8	15.6	15.9	14.8	13.8	13	12.6	10.6	11.2	13.9	11	12.1	13.3	14.5	14.6	17.2	14	12.7	13.4	11.5	13.7	16.7	17.2	15.7	13.8	12.3	9.9	10.199999999999999	10.3	11.3	15.3	15.6	14.3	12.1	12.5	13	11.2	12.9	10.9	11.7	12.4	14.1	13.6	13.1	15.4	13.5	13.2	13	9.6999999999999993	11.8	10.9	11.2	10.4	9.3000000000000007	12.4	9.6999999999999993	13.6	11.7	11.9	11.5	11.5	11.1	11.5	11.2	13.9	14.1	15.1	15.8	15.4	11.9	10.3	10.8	10.9	12.7	12.6	12.9	12.4	13.5	11.5	14.1	13.9	13.7	14.1	14.6	15.5	14.3	14.6	15	14	16.7	18.399999999999999	14.8	15.1	12.2	12.8	14.1	17.100000000000001	16.2	16.7	18.7	20.5	15.4	16	18.8	15.1	14.9	15.1	16.3	15.5	13.8	14.2	15	17	15.9	15.9	14.8	16.7	17.3	15.4	15.7	16.3	18.600000000000001	21.4	24.7	18.2	15.4	16.7	18.899999999999999	17.100000000000001	17	18.3	15.4	17.5	23.6	23.9	26	24.4	19.899999999999999	26.5	21.5	19.100000000000001	17.600000000000001	20.7	19.5	18.2	16.2	16.899999999999999	17.899999999999999	22.3	23.5	25.3	17.5	16.8	15.1	15.6	16.100000000000001	18.5	19.399999999999999	18.3	18.7	18	18.399999999999999	17.5	20.3	20.3	20.5	19.5	21.5	20.6	20.399999999999999	20.3	23.9	25.3	22.2	19.899999999999999	24	23.1	22.7	18	20.100000000000001	21.1	21.8	23.3	23	23	21.9	21.3	21.8	22.7	27.3	24.2	18.8	18.2	18.600000000000001	21.7	20.9	21.1	21.6	21.6	21	20.7	21.7	22.1	22.1	22.4	21.4	20.7	22.3	23	24.8	26.3	21.4	24.1	18.8	22.4	20.399999999999999	18	17.2	20.3	21.1	20.8	21.4	22.7	23.8	20.100000000000001	20.5	21.8	18.899999999999999	20.6	19.399999999999999	20.7	20.6	20.100000000000001	19.5	20.3	20.9	21.7	21.2	14.3	14.5	16.399999999999999	17.399999999999999	18.899999999999999	17.899999999999999	18.5	19.600000000000001	20.8	18.600000000000001	17.100000000000001	16.2	16	14.5	16.100000000000001	17.100000000000001	17	14.6	12.7	14.3	16.100000000000001	17.399999999999999	17.100000000000001	11.4	12.4	13	13.2	13.5	14	12.8	12.9	11	14.4	13.2	13.1	13.3	14.4	14.2	14.6	11.8	12.9	11.3	9.5	14.6	13	13.2	13.5	12.2	11.9	10.3	11.4	13.4	10.4	11	11.6	11.5	13.3	10.4	9.6	10.199999999999999	11	11.2	10.9	12.9	14.3	12.8	16	11.8	11.3	11.8	10.1	10.5	12.5	12	12.6	13	11.5	10.6	10	9.5	9.6999999999999993	10.3	12.8	10.1	11.3	13.1	10.8	12	11.4	14	13.1	12.2	10.9	13.3	15.7	19.3	15.2	12.3	13	14.9	15.8	11.9	12.5	14	17.8	21.3	16	14.8	14.9	16.100000000000001	14.3	11.8	15.3	15.6	14.9	15.7	17.399999999999999	16.899999999999999	14.8	17.100000000000001	18.8	24	15.3	17.8	21.9	22.3	15.1	14.4	16	15.1	11.6	17.399999999999999	22.5	19.3	18.899999999999999	20.3	14.8	15.2	16.899999999999999	21	18.7	16.399999999999999	18.5	21.1	23.4	17.2	21.8	23	21.9	21.9	21.2	18.399999999999999	18.2	17.7	21	17.5	16.399999999999999	18.3	19.399999999999999	18.3	18.5	22.4	21.6	20.399999999999999	23.5	26.5	19.7	22	19.399999999999999	17.600000000000001	19.600000000000001	18.2	19.100000000000001	20.8	21.2	22.4	20.100000000000001	22	24.1	24.8	21.4	26	19.5	21.1	24.5	21.1	21.6	23.2	24.2	31.4	22.8	22.4	26	19.7	20.7	23	24.9	30.6	23.4	24.7	22.2	23.8	25.4	22.6	22.6	25	21.1	20.399999999999999	20.7	22.1	22.7	24.3	20.5	20.8	20.9	21.1	21.4	21.2	22.8	23.1	23.5	23.5	25.3	24.2	24.3	21.6	18.5	22.2	22.6	22.7	22.5	22.4	23	22.2	22.3	21.9	21.4	17.899999999999999	18.2	19.8	21.7	25.7	22.3	23.1	24.1	24.7	19.8	17.100000000000001	17.3	18.399999999999999	17.899999999999999	17.600000000000001	18.399999999999999	18.8	19.3	19.8	18.100000000000001	17.5	17.899999999999999	16.399999999999999	17.100000000000001	16.399999999999999	15.7	17	18.399999999999999	18.7	19.399999999999999	16.100000000000001	15.4	14	15	15.1	15.5	15.4	16.100000000000001	15	13.4	15.2	14	12.4	14	12	13.6	14.8	13.2	14.6	14.8	14.7	15.5	12.6	12.9	12.8	14.9	17.3	13.4	11.8	14.1	14.1	11.5	11.5	11.5	11.1	10.5	11.3	11.4	15.3	14.4	13.5	12.5	11.8	11.3	13.4	14.1	9.9	10.199999999999999	11.1	11.2	11	14.6	15.3	15.8	15.5	16.100000000000001	10.3	10.4	12.1	10.8	10.5	14.5	13.8	13.9	11.6	12.2	12.9	15.3	13.3	11.2	12.3	15.3	14	15.5	12.8	12.2	14.6	10.7	10.9	11.1	15	14.2	14.6	14.9	15.7	19.8	15.5	15.5	15.9	18.2	18.5	19.8	24	18.2	15.9	14.1	15.3	18.399999999999999	19.5	17.3	15.3	18.600000000000001	21.2	22.1	20.9	16.2	19.3	21.2	18.7	14.6	13.7	16.100000000000001	18.8	25.9	18.8	15.4	15.7	19.5	23.9	16.7	23.6	21.8	25.9	19	15.9	19.5	18.399999999999999	16.8	18.100000000000001	19.2	16.399999999999999	16.600000000000001	16.899999999999999	21.4	25	16.899999999999999	18.7	20.7	20.3	18.8	17.2	19.600000000000001	20.7	21.9	21	18.3	17.5	18.600000000000001	22.6	19.100000000000001	19.7	20.100000000000001	24	20.2	17.2	24.9	27.4	23	21.9	23.1	21.4	21.9	22.4	22.6	28.1	26.9	20.100000000000001	21.3	21	21.7	26.3	23.6	23.5	20	19.2	20.399999999999999	22.2	22.1	23.4	25.4	25.2	24.9	22.8	22.5	21.7	22.2	23.3	22.8	24.4	24.1	24.3	24.4	20.9	20.2	19.7	20.7	22.5	22.8	23.8	24.2	22.1	21.1	21.8	23.4	23.1	21.2	22.4	22.8	24.3	21.2	20.100000000000001	20.9	21.5	21.8	22.1	22.6	23.2	22.4	22.8	21.4	22.4	19.8	21.5	21.9	22.9	22.2	19.600000000000001	20.7	21.9	20.399999999999999	20.3	20.7	20.9	21.3	22.6	20.5	18.3	19.3	19.100000000000001	19.100000000000001	21.9	16.7	17.2	17.600000000000001	17.3	16.5	17.5	19.7	17.399999999999999	18.7	18.899999999999999	15.3	16.3	13.3	14.1	14.6	14.4	15.2	16.5	16.600000000000001	15.6	15.1	15.7	16.600000000000001	16.7	17	16.7	16.899999999999999	17.7	18.899999999999999	18.8	15.6	16.2	14.8	13.3	14.7	15.6	14.9	13.7	13.2	13.5	13.2	12.4	13.9	13.3	13.1	14.1	12.2	13.7	13.8	13.9	12.7	11.3	11	10.7	9.9	10.8	11.2	10.3	11.1	11.9	11.8	11	12.3	12.8	11.7	10.5	11.4	11.8	11.5	11.3	13	12.1	16.100000000000001	16.600000000000001	17.600000000000001	14.2	10.7	10.9	11.3	11.7	11.4	10.1	10	10.7	10.6	11.7	12.7	13.6	12.7	12.7	13.7	13.5	13.4	15	14.2	12.9	15.7	14	12.5	12.7	12.7	14.1	17.2	17.8	16.899999999999999	15.1	16.399999999999999	17.899999999999999	16.600000000000001	14	12.8	14.9	14.9	17.100000000000001	17.600000000000001	16.5	21.8	23.2	17.100000000000001	15.9	16.399999999999999	23.1	17	17.5	18.100000000000001	19.600000000000001	14.5	12.8	14.8	15	16.8	16.3	17.899999999999999	20.2	22	24	20.9	19.2	21.6	23.5	16.600000000000001	19.100000000000001	19.100000000000001	18	18.3	20.2	18.399999999999999	18.600000000000001	20.6	25.8	19.600000000000001	20.7	20.7	24.4	27.4	23.5	22.2	21.3	19.5	19.399999999999999	23.7	24.8	24.9	24.1	23.1	23.5	22	22.1	19.8	19.2	21.6	22.5	20.6	22	20.2	23.5	23	22.1	23.3	24.7	22.3	3707.8737847000002	4095.3374521000001	4223.2751594000001	3790.8883971	3991.2801693000001	4268.3079170000001	5380.5507404999998	4813.5345426000003	3912.4682312999998	4041.5250320999999	3916.4852430000001	3853.9935156000001	4236.0069432	5009.1070731999998	5561.8254608999996	4473.6632753000004	4563.7641673999997	4533.9594104999996	4650.8015862000002	4629.0316307000003	4350.2886719999997	4502.5296368999998	4567.8725237999997	4657.4788414000004	4564.6763321999997	4694.9740423000003	4955.8811671000003	4980.0303845999997	5614.8492742999997	5051.4105085000001	4223.7048348999997	4130.6301566000002	3988.4986951999999	4016.2019782000002	5632.4732425000002	4799.8834311999999	3971.9640589000001	4003.4032305999999	3998.8298082000001	3880.1323265999999	3761.1610887000002	3884.1212442000001	4046.8190202999999	4154.4082329000003	4726.0610957999997	4526.2490658999996	3939.6159803	3807.2309461999998	3893.8692514999998	3997.8854305	4057.8405468999999	4080.3829593999999	4121.4188842000003	4415.0338978999998	4184.1458407	4432.8872492	4181.4636078000003	4199.5822344999997	4761.4153759000001	4381.8023228000002	4069.1398668000002	3927.9818005000002	3786.3624319	3821.1714184000002	3902.9142348	3948.9334322999998	3826.6169905000002	3779.4948549000001	3791.1379612999999	3804.5521472999999	3882.5703801	3769.4253008000001	4068.4137178000001	4045.9222665000002	4005.7922093000002	4049.6949644000001	4035.201333	4026.1983989999999	3980.1054674000002	3978.0099191999998	3977.6153730999999	4069.3067265999998	4065.6918827999998	4006.4881911000002	4028.2212067	3918.2308339000001	4096.9419497999997	4034.8499081999998	4148.1948613000004	4194.8283080000001	4096.0418682999998	4460.9399215000003	4555.8749803999999	4306.6802551000001	4270.8329297	4221.7299934000002	4568.1830096000003	4467.3838452	4691.5077878000002	4339.5216798000001	4199.3732225000003	4577.4348999000003	4416.3543020999996	4334.0135659999996	4402.3467737999999	4456.7215933999996	4809.8467134000002	4621.9524610999997	4854.0564645000004	4810.0292702999996	4738.8725377999999	4769.1378855000003	4639.8863762999999	4744.0249397999996	4591.3194141000004	4836.8428422999996	4776.0870771999998	4719.7113208000001	4529.3158199	4374.9694115000002	5140.8330376000004	5354.1172483999999	5290.0862773999997	5103.3928022999999	5152.0066069000004	5036.1712639999996	4905.6321611000003	4908.2763856000001	4893.8645041	4681.3058398000003	4652.2837275000002	4521.3166074999999	4484.9341586999999	4585.9053876999997	4600.3640165999996	4997.2027531000003	4991.5475895999998	5095.2651557999998	5135.0836378000004	4706.1833101000002	4897.7982450999998	4778.6749068999998	4933.3516708999996	4743.6981962999998	4247.4871702999999	5098.3054524999998	4829.3663949000002	4569.6802607999998	4824.3117855999999	4702.2735229999998	4774.9366571	4827.7598908	4655.5294758	4719.4396680999998	4383.2480981999997	4461.5846327999998	4650.5022049999998	4430.2938009999998	4035.1814685999998	4112.9792125000004	4756.4170697999998	4419.0282084	4486.2870014999999	4601.8083360000001	4309.5974337999996	4391.8146262999999	4139.1837726000003	3953.1733199	4098.1776957000002	4121.7870930999998	4079.5703324000001	4269.7656158999998	4169.4325799999997	4351.1963414000002	3945.6231469999998	3935.0475308	4191.0338712000002	3905.3964270000001	4011.3373175000002	3897.5126747999998	3969.6185165000002	3976.6797956999999	3825.1728195000001	3888.7670853	3663.8486459000001	3785.7078741999999	3752.1012664	3847.6874079999998	3909.9364922999998	3740.7361924000002	3658.3894525000001	3696.9096208000001	3674.9413064999999	3583.0202131000001	3681.2036899999998	3675.5417750000001	3750.8688628999998	3882.8016259999999	3833.8928053999998	3622.9338908	3726.4598126999999	3606.9806395000001	3665.6950876000001	3787.0342338999999	3749.1905889999998	3716.0894380999998	3738.2867698999999	3642.9649844	3680.9452811000001	3868.8271132999998	3681.1630289	3637.1144995	3656.8531693999998	3711.0804701000002	3954.1222349999998	3831.5091157000002	4071.2395107000002	4087.7896039000002	4303.5183052000002	4224.8017398000002	3881.3631055000001	3754.0796223000002	3819.9103875000001	3694.9556975999999	3868.9899098000001	3915.3525960000002	4045.7702608	4238.1868590000004	4194.3845013	3839.7933800000001	3854.4262334999999	3838.0559343999998	3975.9123199000001	4115.9230108000002	4238.7371923000001	4273.9659075	4551.5220577	4810.3306662000005	4394.0323527999999	4196.6494153000003	4207.6284151999998	4411.0683963000001	4277.5523075000001	3925.5015693999999	3539.5085813000001	3810.2938131999999	3864.8107743999999	4058.7937661000001	3444.7520384999998	3463.6101929000001	3801.6859917000002	4107.9163429999999	3523.0743655000001	3603.9175498	3697.5933639	3851.2429433000002	4142.5097889999997	4079.3405152	4413.6980483999996	4341.3800844999996	4443.6745706000002	4803.5457309000003	4113.2507681999996	4145.0066416999998	4312.6642570000004	4496.6301199	4971.1039767000002	5029.7258857999996	5151.3160943000003	4222.9645226000002	5445.0593667000003	5945.3384476000001	5826.3015169999999	6089.4115129000002	5568.7644830999998	3928.4262929000001	3956.4714460999999	4056.1654266	4209.4970684	4945.1996249000003	3857.9921485	3940.5894604999999	4112.8384730999996	4623.0310630000004	4428.6196608999999	4196.6292978000001	3807.3766799999999	3868.2084144999999	4027.0333955000001	4031.1837862000002	4409.7483216000001	4882.2625555000004	3797.0968585000001	4169.3544369000001	4231.7758009999998	3884.2390836999998	4149.0203957000003	4214.9699530999997	4212.6285958999997	4170.6380602999998	4405.7084488999999	4006.1481365999998	4209.4300842000002	4004.8675566000002	3935.7506067999998	4209.1391181999998	4564.1098715999997	4449.1576408999999	3929.4742851000001	3842.0646824999999	3773.9116617999998	3886.8046637000002	4123.8247002999997	3796.4975361000002	3767.9865362	3824.6973192	3801.6552554	3799.0741810999998	3822.2901922000001	3732.2337180999998	3782.5177014000001	3775.8662072000002	3747.6683741000002	3816.7990829	3759.2874728000002	3874.494725	3865.0811603000002	3861.3586878999999	3682.6617394999998	3936.4013000999998	3998.9914365	3934.0012265	4098.0662746999997	4108.7828341000004	3972.8603001000001	4063.5388895999999	3992.8640586000001	4379.6307483999999	4343.6899008	4766.6283887	4689.2311866	4255.8265916999999	4612.4008092000004	4522.3154156000001	4389.8752279	4279.7804577999996	4118.5357629999999	4153.8996751000004	4388.9519400999998	4777.7384554	4490.9662469000004	4483.6571506	4820.5722939999996	4502.0859356999999	4321.3901397999998	4234.1314474999999	4142.9924139000004	4629.4472936000002	4972.5810896000003	5129.1627846000001	4924.7543888	4786.5684352999997	4728.1191011000001	4605.3001428999996	4466.8703269999996	4563.3901784	4651.1285003000003	4790.7930288999996	4882.7274005999998	4524.9226397000002	4493.4913184999996	4617.4118374	4728.0550347999997	4519.6191551000002	4451.0716727999998	4429.7752203	4261.2113441000001	4564.6682664	4543.4867727999999	4561.2181368000001	4517.3989658999999	4729.0894023999999	4698.7515356000004	5022.3294131000002	4881.036634	4931.3065401000003	4620.5857672000002	5182.0179260000004	4850.7255318999996	5186.6576119000001	4958.9815392999999	4834.0048473999996	4768.5444785	4794.6710848000002	4572.3275792000004	4447.3113363000002	4343.0167121000004	4194.8365418000003	4105.4552143000001	4001.6169322000001	3824.1601265999998	4390.0944078000002	4608.7391780999997	4583.9751195999997	4577.5892682000003	4401.2765405999999	4490.7996233000003	4340.3957123	4608.5100452999995	4414.7046431999997	4615.5570963	4374.6383273000001	4263.2874331000003	4117.7882632000001	4022.5694543	3834.7690464000002	3967.2124238000001	4084.1778813000001	4004.1107486999999	3963.9694079000001	3960.2200635999998	3917.1041955999999	3844.2904133000002	3856.1775358	3959.7789667000002	4180.3422958000001	4167.8592244000001	3975.7094702999998	3766.0189033000001	3779.4950944000002	3623.2996162999998	3809.2216990000002	3724.7211324999998	3695.0726030000001	3717.9372674000001	3699.3904508999999	3871.2502494999999	3827.2744827000001	4020.1125169000002	3926.4119615999998	3622.3923854	3749.3883526999998	3665.6927780999999	3813.1608342999998	3628.2901204	3572.5943932	3542.1278883	3514.1847818000001	3570.1894980000002	3608.3112637999998	3575.3550022999998	3535.7534393000001	3503.7975802999999	3617.7338436999999	3781.9477867000001	4215.2232274999997	3761.8688655000001	3536.8541712000001	3511.0869714999999	3580.1557539999999	3566.7861204000001	3573.7725614000001	3605.1486270999999	3582.9084667000002	3586.6065007000002	4257.8410262999996	4592.4542434000005	4763.9120445999997	4193.9386688000004	3820.7236678999998	4999.8792971000003	4051.3070834999999	3827.9015119000001	3646.0704799	3820.0348060000001	3784.5554318	3809.0693113000002	3655.5358667	3649.7186056999999	3702.7955895999999	4131.9208829999998	4336.4899112000003	4454.7775171000003	3561.5714772000001	3591.9088673000001	3575.3171575000001	3562.9550647000001	3590.9187545	3636.5557783999998	3723.3316964999999	3757.930437	3574.5643890000001	3543.5358913999999	3541.0405755000002	3583.3041013000002	3736.9678309999999	3679.8139996	3679.6625906999998	3604.1676753000002	3595.0149875000002	3182.2138506000001	3178.8250005	3162.2529107	3958.2914128000002	4499.3780064000002	3733.8157898999998	3513.8365091000001	4113.4524471000004	3923.8692124999998	3806.2506325999998	3460.6457220000002	3674.5742670999998	3798.3618698999999	3919.9157269000002	4233.8728093	4108.9633741999996	4035.6398899000001	3847.3419724	3860.1517783999998	3967.4032772999999	3896.7885077000001	4993.5900898999998	4470.0212815000004	3781.3989738	3649.2941704999998	3650.3130632000002	4010.0680854000002	3813.5308461999998	3787.8358069000001	3869.1633323000001	3922.9748457999999	3916.5677979000002	3849.2160650999999	3882.0415622999999	4000.8725522	4088.4235626999998	4211.8366591000004	3906.9401726999999	3859.9119939000002	4210.5574253000004	4264.1799210999998	4450.7722121999996	4924.7328981999999	4030.7348756000001	4563.5464751	3853.8691619000001	3957.6846915000001	3786.9404598000001	3617.3676154999998	3697.309945	3777.0271432	3885.7133233999998	3927.4659719000001	3911.6907427000001	4068.7794125	4295.2199548999997	3739.0413288999998	3791.6122943999999	3898.2562545999999	3658.528307	3722.6663956000002	3686.0146236	3802.4980043999999	3762.3890523	3780.401441	3726.7193219000001	3878.8004746000001	3947.4136063999999	3955.6980880999999	3859.2864577	3738.97435	3829.8819334	3771.0799926	3646.7620388999999	3849.2999172	3911.3375191999999	3955.7536126	3906.2027435999998	3852.9907481	3957.0062766999999	3755.1516339999998	3881.4320800999999	3777.9970619000001	4007.3960489999999	3902.7891392000001	3956.6554357	3877.1994937999998	3826.1395794999999	4194.7517255000002	4051.5044853999998	3997.2937455000001	3942.3059254	3843.9864394000001	4369.2571048	4231.6670039000001	4153.6823189999996	4112.9371545000004	4009.3415052	4202.9492756	4239.1415630000001	4175.9761144000004	4565.2175010999999	4311.1028999999999	4417.6571782999999	4388.6852449999997	4334.6598439999998	4250.6696295000002	4159.4767099000001	4257.1009519999998	4858.1092740000004	4726.1799639999999	4617.3392565000004	4565.1683954	4573.7890385999999	4595.1922069000002	4386.3442852999997	4243.9694579999996	4584.3996827000001	4545.1364794000001	4648.6626259000004	4686.666894	4577.2269239999996	4755.5784219999996	4863.2668309000001	4636.3399765000004	4481.3350805	4174.1399623999996	4690.2613023000004	4742.2195081	4746.3449792000001	4746.2243787999996	4568.1466667000004	4503.9866026	4457.9333319999996	4214.2813779999997	4374.5491780000002	3994.7940666	4505.5135111999998	4401.3027400999999	4299.4693590999996	4663.0379927000004	4464.8165998000004	4659.4625630999999	4663.5469375000002	4372.6405592999999	4374.0550638000004	4313.7941853000002	4833.4383185999995	4841.5356215000002	4809.9407588000004	4705.5752454000003	4444.5806756000002	4469.4189616000003	4563.2377724999997	4334.9622306000001	4414.0357519999998	4694.555378	4411.7741617000001	4453.0979532000001	4164.1392180000003	4167.4363347999997	4225.4104401000004	4386.4722041000005	4115.6211120999997	3886.9532020000001	3795.1876699999998	3774.4491760000001	4143.8953146000003	4067.8051141999999	3914.837552	3857.6451200000001	4043.0607512000001	4030.0839839	3888.9424825000001	3733.2269900000001	3678.8200240000001	3605.3965280000002	3745.3159559999999	3706.4221613999998	3669.5307773999998	3926.6873867999998	3723.6278025000001	3843.5399394000001	3721.4140662	3643.5778552000002	3658.5149114999999	3497.4835982	3581.6421565999999	3684.0435913000001	3620.198864	3599.7274659999998	3705.0379401999999	3607.1339929999999	3549.0552560000001	3725.1994220000001	3884.3974782	3479.2389987000001	3496.7775161	3394.1076748	3498.8767812000001	3716.3987447999998	3455.1475667999998	3817.1991720000001	3575.7617620000001	3454.8524858999999	3645.8950429000001	3521.4997437000002	3416.3526560999999	3435.2857257000001	3693.3794154000002	3519.3235479	3467.8116203999998	3515.5463209	3740.2114591999998	3966.2408593999999	3433.0368747000002	3805.2849771000001	3943.7356663999999	3854.5461943	3790.8463437999999	3909.6337401999999	3534.9805952000002	3516.7540217999999	3503.3695548000001	3706.7220490999998	3601.0247874000002	3430.7761310000001	3415.3749622999999	3567.3347113	3452.9145348000002	3468.3249171000002	4177.7907635000001	3989.0004186000001	3718.5371746000001	4183.5626055000002	4818.7114921000002	3717.2517081999999	3874.0506071	3590.9826942	3526.8907677000002	3614.3593934999999	3550.1220186	3535.5278675	3628.8904429999998	3757.6597679000001	3910.1497098	3650.4894379000002	3978.8347480000002	4087.1923050999999	4303.2385518999999	3622.6967902000001	4292.0913689999998	3044.5354262000001	3444.5841317999998	3639.5669830000002	3404.5136612000001	3406.3746243999999	3743.5141601999999	4210.1260001000001	5424.8491829000004	3886.3921762999998	3757.8343970000001	4650.5271530999999	3503.5383714999998	3634.2480688000001	4105.7959806999997	4502.8349077000003	5644.5679792999999	3909.4052689	4554.7859400999996	3749.1963741	4093.4527425000001	4539.2577154999999	3973.0436076999999	3825.2942994	4402.4858319000004	3980.4973378999998	3623.1452917000001	3719.2834671999999	3785.2476295000001	3965.7736500999999	4320.5711122000002	3732.9882440000001	3713.395188	3629.2468686000002	3743.5817154000001	3762.4088609999999	3856.5850921000001	4130.0543098999997	4062.3580117000001	3998.3838243999999	3931.1152054999998	4537.0846945000003	4275.7352760000003	4315.5333054000002	4145.7034047999996	3665.5926083999998	3708.0489188000001	3784.5491357000001	3867.5857443999998	3957.3099375000002	3883.9668523999999	4050.5263756999998	3966.1933322	3980.7826709999999	3769.6269560999999	3716.3161823	3497.1938906999999	3549.4943143	3630.1967918	3751.7555081	4194.4088628	4168.3669194000004	4202.6947877000002	4425.6064391999998	4340.0551439000001	3600.1540746999999	3578.3650401	3514.7255261999999	3497.6936384000001	3706.3597187999999	3678.9878856	3647.8429212999999	3680.104926	3582.8937282000002	3803.2407352999999	3662.1244138000002	3618.5170515999998	3617.1168609000001	3500.4955366999998	3632.9599840000001	3594.0502210999998	3535.8571763	3471.9116195000001	3768.06979	3729.3673081000002	3796.5808584000001	3723.3877253000001	3649.9715040000001	3892.3711638	3838.1132029999999	3796.2054773	3771.5459282000002	3715.2627278	3905.6276873000002	3823.0580779000002	3896.2931529000002	3874.12275	3858.8941340000001	4161.0390484999998	3980.6582830000002	4283.5534135999997	4276.4803167999999	4070.788102	4263.0568374000004	4081.5047184	4009.9894150999999	3967.1223888999998	3840.2450699999999	4278.6623368	4190.9861050999998	4219.6452110999999	4103.5345753000001	3823.7005199999999	4102.3252911999998	4371.6797358000003	4073.995586	4037.3405859999998	4439.2610523000003	4422.9190338999997	4539.3810044000002	4525.0561520000001	4357.3310361000003	4677.0379671999999	4686.5575574000004	4276.6192380000002	4210.4172259999996	4209.9679040000001	4320.5842060000004	4324.7841699999999	4289.6448942999996	4015.0407300000002	3985.2959574000001	4488.0676451999998	4674.2723007000004	4483.1027432999999	4345.2881536000004	4194.8340804999998	4256.9472712999996	4094.6779354	3862.3336983999998	3874.5108359999999	3960.9807300000002	4578.2851520000004	4546.8055588999996	4440.4990170000001	4307.0564413000002	4177.5592309000003	4044.4215600000002	4065.8484312999999	4140.3780079999997	4150.0030004999999	3999.2154945000002	4165.0059039999996	3899.4072500000002	4061.7564183999998	4539.4068340000003	4078.4915194	3936.5264379999999	3906.8375500000002	3801.9190394000002	3990.5914948	3857.0217102000001	4010.2297699999999	4404.665814	4347.4065549999996	4283.9866048000004	4014.3934800000002	3853.3061392999998	3812.1467940000002	3730.7539283000001	3752.2892661000001	3508.7064153000001	3656.1108711000002	3615.4932364000001	3604.4291497999998	3604.7016880000001	3501.6517964999998	3690.1839967999999	3695.0111418000001	3558.6261963000002	3546.7079480000002	3525.9107976999999	3928.2500746000001	3582.32978	3503.7543685999999	3495.5620439999998	3437.1461426999999	3559.6050946	3608.065564	3681.1047127000002	3630.9424734999998	3348.4375829999999	3608.3891020000001	3702.0654817999998	3480.6291175000001	3569.7529238000002	3381.5412188	3351.3305546000001	3530.8641097	4196.8511359000004	3468.3952511000002	3323.9068081999999	3281.1161444999998	3441.0028367	3889.6098711	3384.2710433000002	4177.5679128000002	3782.4844717999999	4324.5193628999996	3451.0924871000002	3286.4361159999999	3488.5267577	3534.0393419000002	3277.8635543999999	3334.1101702999999	3412.3176392	3298.9119989999999	3377.8319075999998	3344.2410537999999	3763.9929243000001	4141.5464272999998	3540.6688742000001	3539.2281374999998	3521.7686480000002	3519.5433079999998	3543.904055	3542.3144957	3469.3239306999999	3630.9788051	3676.4351299999998	3612.6275178000001	3518.1011503999998	3350.2702693000001	3439.7792813999999	3877.6038346	3600.9175408000001	3489.4376078	3611.1013268000002	4023.1840265000001	3633.2334442000001	3300.4910110999999	4204.5539752000004	4508.1641473999998	3991.0039649999999	3803.7019884000001	4105.1042036999997	3747.4282487999999	3837.5831619999999	3787.7331748000001	3875.9059747000001	4856.9721083000004	4430.7359273000002	3312.6767590999998	3112.9391479999999	3123.5550840000001	3297.4873240000002	4224.9884241	3637.378854	3789.5992701999999	3381.1586120000002	3341.9130177000002	3367.8237088000001	3558.9375220000002	3769.6392458	4066.7152900000001	4528.1219023000003	4581.1927679999999	4441.1330639999996	4039.7710179999999	3806.0198691999999	3720.9444560000002	3668.7882801000001	3889.8150467999999	3861.139068	4334.7821020000001	4133.2556353	4248.2049120000001	4181.1238480000002	3892.035382	3519.7798079999998	3494.6795419999999	3681.19265	3885.508898	3983.1586790000001	4171.4210620000003	4139.5350699999999	3767.0824074000002	3617.5944439999998	3735.4797119999998	4099.0199236999997	3804.7934663000001	3597.6841321000002	3858.0103401000001	3958.4305260000001	4307.0904426999996	3803.1205260000002	3648.8581519999998	3636.8589415000001	3682.9648732999999	3955.2911279999998	3743.273412	3942.7101587000002	3976.8218160000001	3857.807452	3919.9183554000001	3716.9116820999998	3836.8480380000001	3574.3067080999999	3805.4274051000002	3863.2223303000001	3924.3739768999999	3791.1905225	3672.2524855000001	3699.6117773999999	3744.407361	3728.4285071999998	3585.1306178	3637.2502792999999	3696.8943857999998	3779.0877261000001	3929.1748137999998	3638.0137324000002	3608.3316918	3618.0837737000002	3646.5066624000001	3684.6767845999998	3692.3123949999999	3614.3218732999999	3636.2756380999999	3544.9616639999999	3446.9506443	3479.7126880000001	3497.1095322000001	3521.539084	3700.9803708999998	3752.2496680999998	3640.6839036000001	3620.8866813999998	3555.3954313999998	3919.3347079999999	3873.7607582999999	3871.9467226000002	3877.3036708999998	3753.1418173000002	3767.6168290999999	3780.1013781000001	3774.2441739999999	3779.3594813999998	3637.981824	3815.0630513999999	3811.2279383	3780.8251866000001	3748.3585997	3586.9456319999999	3776.5422844999998	3754.7169699999999	3692.2135718	3739.9264208	3643.7607352999999	3845.5494262000002	3896.6158580000001	3902.0771785000002	3903.3466680000001	3941.1367719999998	4174.5466591000004	4063.4814283999999	4000.7949119	3990.5119731999998	4230.6383519999999	4170.0184323000003	4082.1256391000002	4012.5581824999999	3903.2921924000002	4449.9242846999996	4433.2776320000003	4189.3022189000003	4049.2710290999999	3977.4724511999998	4496.0106234000004	4393.0620374	4277.6779012999996	4299.4446399999997	4044.7247760999999	4376.6303201000001	4376.6280908999997	4273.0613279999998	4438.3483171999997	4173.180034	4497.7669404999997	4476.2749313000004	4315.5844699999998	4379.4854519999999	4537.8685400000004	4433.3689117000004	4334.4061492000001	4333.4789252	4337.4952952000003	4164.895426	4226.1582908	4008.9900480000001	3813.5205639999999	3742.7298740000001	3931.709304	4374.5940119999996	4318.3824199999999	4194.7076980000002	4292.7928819999997	4099.0597680000001	4695.5064439999996	4691.4907080000003	4508.5173560000003	4364.7487600000004	4054.417758	4581.2946279999996	4520.9182119999996	4379.1974799999998	4274.0483240000003	3886.9602140000002	3934.8482279999998	4281.816984	4139.6098840000004	4082.5580340000001	4033.3762419999998	3743.45273	4192.5249219999996	4307.4701100000002	4250.2061640000002	4047.98668	3912.6637559999999	3705.1227899999999	3611.040078	3559.644898	3601.5508880000002	3608.7783159999999	3544.5990320000001	3552.6231640000001	3658.349346	3509.5589460000001	3582.0836800000002	3514.5323779999999	3450.5767940000001	3576.1444980000001	3335.89131	3530.4179039999999	3622.7915859999998	3389.9262159999998	3435.613848	3270.5905160000002	3445.6034399999999	3306.5340700000002	3317.72793	3302.7584299999999	3470.8821400000002	3368.6596020000002	3594.9912639999998	3436.7789979999998	3347.0714859999998	3434.694082	3375.5708279999999	3310.2041100000001	3559.22847	3592.8532359999999	3845.481166	3551.6644980000001	3456.8585400000002	3742.102926	3955.9713339999998	3299.8979100000001	3376.0855339999998	3538.0050660000002	3281.852558	3329.1295	3438.7911119999999	3359.5894520000002	3321.3625160000001	3478.5355460000001	4603.8817859999999	3408.172646	3498.8484319999998	3474.07467	4177.0622499999999	4873.8198839999995	4286.285382	3738.0455940000002	3524.1685699999998	3435.561518	3379.1824080000001	3995.2973480000001	4335.9848780000002	4656.8157388	4136.4795213999996	4075.7362414999998	3991.8876737000001	3719.6933638	3753.1008397000001	3658.8302785999999	3304.1341219000001	3614.8118817	3643.8867897999999	3421.9086050999999	3681.6757299000001	3361.0641258999999	3781.0512733	3537.4606285999998	3443.5556213	3400.1384459999999	3570.7408337000002	3148.9114126999998	Daily Average Temperature (°C)
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System 

Empire Bay 66_11kV 31% 31% 31% 31% 31% 31% 31% 31% 31% 31% 31% 31% 31% 33% 44% 44% 44% 44% 44% 52% 56% 56% 56% 61% 67% 67% 67% 67% 67% 67% 67% 67% 71% 79% 79% 79% 79% 85% 90% 90% 90% 90% 90% 90% 95% 100% 100% 100% 100% 100% 100% 100% 100% 99% 90% 84% 79% 71% 65% 58% 58%

Rathmines 132_11kV 28% 28% 32% 32% 33% 31% 31% 32% 32% 32% 32% 34% 39% 40% 41% 41% 45% 46% 50% 52% 55% 58% 60% 61% 64% 64% 65% 69% 69% 73% 75% 75% 77% 79% 82% 85% 87% 87% 91% 91% 95% 95% 97% 100% 100% 99% 98% 98% 98% 96% 94% 93% 89% 88% 85% 81% 79% 76% 72% 69% 71%

Brandy Hill 132_11kV 32% 34% 33% 33% 33% 33% 33% 29% 28% 28% 28% 28% 28% 28% 28% 28% 28% 34% 37% 37% 37% 44% 45% 45% 45% 53% 62% 62% 64% 67% 71% 71% 72% 73% 78% 81% 81% 86% 88% 89% 89% 96% 98% 100% 100% 100% 100% 100% 96% 87% 85% 85% 85% 85% 78% 77% 77% 67% 67% 63% 58%

Menai 132_11kV 33% 34% 35% 35% 35% 36% 35% 36% 36% 37% 37% 39% 39% 40% 41% 43% 43% 44% 46% 48% 50% 52% 54% 56% 59% 60% 62% 64% 65% 67% 69% 71% 73% 76% 79% 82% 84% 86% 89% 91% 92% 94% 96% 98% 99% 100% 100% 100% 99% 96% 96% 94% 94% 93% 92% 90% 86% 83% 79% 75% 73%

St Ives 33_11kV 38% 40% 40% 41% 41% 41% 42% 43% 44% 45% 46% 47% 49% 49% 51% 52% 53% 56% 57% 59% 60% 62% 64% 65% 67% 69% 71% 72% 74% 75% 77% 78% 79% 81% 84% 86% 89% 92% 94% 95% 96% 97% 98% 100% 100% 100% 100% 99% 97% 96% 95% 95% 95% 94% 93% 91% 88% 85% 82% 79% 78%

Mt Hutton 33_11kV 31% 33% 33% 35% 37% 37% 38% 39% 41% 43% 44% 45% 46% 47% 49% 51% 53% 55% 57% 58% 60% 62% 64% 66% 67% 69% 70% 72% 73% 75% 77% 78% 79% 82% 85% 88% 90% 92% 94% 96% 98% 99% 100% 100% 100% 99% 98% 97% 96% 96% 92% 90% 89% 88% 86% 83% 80% 78% 74% 71% 73%

Killarney 33_11kV 41% 43% 45% 46% 45% 46% 46% 47% 49% 49% 50% 51% 52% 53% 56% 57% 59% 60% 61% 63% 65% 67% 69% 71% 72% 73% 74% 76% 77% 78% 79% 79% 80% 82% 85% 88% 90% 92% 95% 95% 96% 96% 98% 99% 98% 100% 99% 99% 98% 97% 96% 97% 93% 90% 87% 81% 76% 71% 67% 63% 66%

Sans Souci 33_11kV 42% 42% 44% 45% 45% 45% 47% 47% 47% 49% 50% 51% 51% 53% 54% 56% 57% 58% 58% 61% 62% 64% 65% 67% 69% 70% 72% 74% 74% 76% 77% 80% 82% 83% 85% 89% 91% 92% 94% 94% 97% 100% 100% 100% 100% 100% 98% 97% 96% 96% 94% 93% 95% 98% 95% 95% 95% 91% 88% 84% 85%

Umina 66_11kV 33% 34% 35% 36% 38% 39% 39% 40% 43% 44% 44% 47% 48% 49% 51% 54% 57% 60% 62% 64% 66% 68% 71% 72% 73% 76% 79% 80% 81% 81% 83% 83% 84% 86% 88% 89% 92% 94% 95% 96% 96% 98% 98% 99% 99% 100% 99% 98% 96% 95% 94% 92% 95% 91% 90% 80% 76% 68% 64% 60% 57%

Croudace Bay 33_11kV 27% 29% 29% 30% 30% 31% 32% 32% 33% 34% 34% 35% 36% 36% 38% 39% 40% 41% 43% 45% 47% 50% 52% 54% 57% 58% 61% 62% 64% 67% 68% 71% 73% 74% 76% 79% 81% 84% 87% 89% 92% 94% 96% 98% 99% 100% 100% 99% 97% 95% 93% 90% 86% 85% 84% 79% 75% 72% 69% 65% 65%

Branxton 66_11kV 30% 30% 30% 30% 29% 30% 29% 29% 30% 31% 31% 32% 33% 35% 36% 38% 40% 41% 44% 47% 49% 51% 53% 55% 57% 59% 60% 62% 65% 67% 69% 71% 72% 75% 78% 81% 83% 86% 88% 91% 92% 95% 96% 98% 99% 100% 100% 100% 98% 95% 93% 91% 89% 85% 83% 78% 73% 71% 66% 61% 57%

Mortdale 33_11kV 45% 46% 47% 48% 48% 48% 48% 49% 49% 50% 51% 52% 53% 54% 55% 56% 57% 59% 60% 62% 63% 64% 66% 68% 70% 71% 73% 75% 76% 77% 78% 80% 82% 84% 86% 89% 92% 93% 95% 96% 97% 98% 99% 100% 99% 100% 100% 100% 98% 96% 95% 95% 97% 97% 97% 94% 93% 91% 87% 83% 82%

Tanilba Bay 33_11kV 37% 38% 39% 41% 40% 42% 45% 46% 47% 48% 52% 54% 57% 58% 60% 61% 61% 64% 67% 68% 70% 73% 72% 74% 76% 78% 79% 82% 82% 81% 83% 84% 86% 87% 88% 90% 93% 95% 73% 95% 99% 100% 98% 100% 99% 99% 99% 98% 97% 93% 90% 73% 40% 0% 0% 0% 0% 0% 0% 0% 0%

Singleton North 66_11kV 29% 30% 30% 31% 33% 33% 33% 33% 36% 36% 36% 38% 39% 40% 42% 45% 45% 48% 51% 51% 56% 58% 58% 60% 61% 63% 67% 67% 69% 70% 70% 70% 73% 74% 78% 81% 84% 85% 88% 90% 91% 91% 97% 97% 97% 97% 100% 100% 100% 95% 94% 91% 90% 87% 84% 82% 78% 75% 70% 67% 62%

Engadine 33_11kV 41% 43% 44% 45% 45% 45% 45% 46% 48% 49% 50% 51% 52% 53% 54% 55% 57% 59% 60% 63% 65% 66% 68% 70% 72% 73% 74% 74% 76% 77% 78% 80% 82% 82% 84% 87% 89% 90% 93% 94% 95% 97% 98% 99% 100% 100% 100% 98% 96% 89% 82% 77% 73% 70% 67% 64% 60% 57% 55% 52% 50%

Telarah 33_11kV 32% 33% 35% 37% 39% 40% 42% 45% 45% 48% 50% 53% 54% 56% 60% 62% 65% 68% 71% 74% 76% 77% 80% 80% 81% 83% 84% 86% 87% 87% 89% 90% 90% 91% 91% 94% 96% 96% 97% 99% 100% 100% 100% 99% 99% 98% 97% 97% 94% 92% 90% 88% 87% 85% 81% 78% 75% 72% 69% 66% 62%

Jewells 33_11kV 38% 39% 42% 44% 43% 43% 45% 46% 46% 47% 47% 48% 50% 52% 54% 56% 58% 60% 63% 65% 67% 68% 69% 72% 73% 74% 76% 78% 81% 83% 84% 84% 86% 87% 90% 91% 93% 94% 95% 98% 97% 98% 99% 100% 99% 98% 98% 97% 96% 97% 95% 93% 93% 91% 89% 86% 84% 82% 78% 75% 80%

Edgeworth 33_11kV 27% 28% 29% 29% 29% 28% 28% 29% 29% 30% 31% 32% 33% 35% 35% 37% 39% 41% 43% 46% 48% 51% 53% 56% 58% 60% 62% 64% 66% 67% 69% 71% 73% 75% 79% 82% 84% 87% 90% 92% 94% 96% 97% 99% 100% 100% 98% 97% 96% 94% 92% 91% 89% 86% 83% 80% 74% 71% 68% 63% 63%

Noraville 33_11kV 42% 44% 46% 46% 44% 45% 45% 46% 47% 48% 48% 49% 50% 50% 51% 53% 53% 53% 55% 57% 59% 62% 64% 66% 68% 71% 73% 76% 78% 78% 80% 82% 84% 85% 87% 91% 92% 94% 95% 97% 97% 98% 99% 100% 100% 100% 99% 98% 98% 95% 94% 92% 96% 92% 93% 88% 87% 82% 75% 69% 65%

Swansea 33_11kV 39% 40% 41% 42% 42% 42% 44% 44% 44% 45% 45% 47% 47% 48% 47% 49% 51% 51% 53% 54% 56% 60% 63% 66% 67% 69% 71% 73% 74% 75% 77% 79% 81% 83% 85% 87% 89% 91% 92% 94% 94% 97% 99% 100% 99% 98% 98% 98% 97% 97% 94% 94% 93% 91% 88% 84% 82% 79% 76% 73% 74%

Lindfield 33_11kV 44% 45% 47% 48% 49% 51% 51% 52% 53% 54% 55% 56% 57% 58% 59% 60% 62% 63% 65% 66% 67% 69% 70% 71% 72% 74% 75% 77% 78% 79% 80% 81% 82% 84% 87% 89% 91% 92% 94% 95% 96% 98% 99% 100% 99% 98% 98% 96% 95% 93% 92% 93% 94% 94% 93% 92% 90% 88% 87% 85% 85%

Belrose 33_11kV 44% 46% 48% 49% 49% 50% 50% 50% 51% 53% 54% 56% 57% 58% 59% 61% 63% 64% 66% 68% 69% 71% 72% 73% 75% 77% 78% 79% 80% 81% 82% 83% 83% 84% 87% 89% 91% 92% 94% 95% 95% 97% 98% 100% 99% 87% 84% 84% 84% 90% 92% 97% 97% 93% 90% 85% 79% 75% 71% 67% 65%

Lake Munmorah 132_11kV 32% 32% 39% 41% 41% 41% 41% 44% 47% 47% 48% 53% 53% 53% 59% 71% 71% 71% 74% 77% 77% 82% 84% 85% 90% 90% 90% 90% 94% 96% 96% 98% 88% 91% 94% 94% 99% 100% 100% 98% 93% 88% 88% 88% 88% 88% 84% 78% 72% 69% 69% 63% 63% 63% 63% 57% 56% 52% 50% 47% 44%

Galston 132_11kV 40% 43% 43% 46% 46% 47% 49% 51% 53% 54% 54% 56% 56% 56% 61% 60% 64% 65% 67% 70% 70% 71% 73% 75% 77% 79% 80% 84% 85% 88% 88% 89% 89% 90% 91% 93% 95% 96% 98% 100% 98% 99% 100% 100% 100% 100% 100% 99% 95% 93% 92% 90% 92% 90% 88% 85% 81% 78% 74% 71% 68%

Revesby 132_11kV 41% 42% 42% 40% 41% 41% 42% 41% 41% 44% 44% 46% 49% 50% 53% 53% 56% 57% 57% 58% 58% 60% 62% 64% 65% 68% 70% 71% 72% 73% 74% 76% 77% 79% 83% 87% 89% 92% 93% 94% 96% 98% 100% 100% 97% 99% 99% 99% 98% 96% 95% 94% 93% 92% 90% 89% 86% 84% 81% 78% 76%

Maryland 132_11kV 22% 23% 24% 24% 25% 25% 25% 25% 26% 27% 28% 29% 30% 32% 34% 35% 37% 40% 43% 46% 49% 51% 54% 57% 60% 62% 63% 65% 68% 70% 71% 73% 75% 79% 82% 85% 87% 89% 92% 94% 96% 99% 100% 100% 99% 98% 97% 96% 94% 92% 89% 88% 86% 84% 80% 76% 73% 68% 65% 60% 59%

Pennant Hills 132_11kV 36% 37% 38% 39% 39% 40% 41% 42% 43% 44% 44% 45% 46% 47% 48% 49% 51% 53% 54% 56% 59% 60% 62% 63% 65% 67% 68% 70% 71% 73% 75% 76% 77% 81% 84% 86% 89% 92% 93% 95% 95% 96% 98% 99% 99% 100% 100% 99% 97% 97% 95% 95% 95% 95% 93% 91% 88% 85% 82% 80% 79%

Turramurra 33_11kV 49% 52% 53% 54% 55% 56% 58% 59% 61% 62% 64% 65% 67% 68% 70% 71% 72% 74% 76% 76% 78% 79% 81% 82% 83% 85% 85% 87% 87% 87% 88% 88% 90% 91% 92% 93% 94% 95% 97% 97% 98% 98% 99% 100% 99% 99% 99% 99% 99% 97% 96% 95% 94% 92% 87% 84% 81% 77% 74% 70% 69%

Tomaree 33_11kV 37% 39% 41% 44% 45% 49% 50% 53% 54% 56% 58% 59% 59% 61% 62% 64% 64% 66% 67% 69% 71% 75% 76% 79% 81% 81% 82% 85% 86% 86% 88% 88% 89% 89% 91% 91% 93% 92% 94% 95% 92% 92% 94% 95% 95% 97% 97% 97% 96% 100% 96% 82% 63% 70% 69% 66% 64% 63% 59% 55% 53%

Thornton 33_11kV 37% 40% 41% 41% 43% 45% 46% 49% 51% 53% 55% 58% 60% 63% 65% 66% 69% 70% 74% 75% 76% 78% 80% 83% 84% 84% 85% 85% 88% 88% 89% 91% 93% 93% 94% 99% 99% 97% 99% 100% 99% 99% 99% 96% 95% 94% 86% 76% 69% 64% 60% 57% 53% 52% 49% 46% 45% 43% 42% 40% 39%

Cessnock 33_11kV 34% 35% 35% 35% 37% 37% 38% 40% 41% 42% 43% 45% 46% 47% 46% 48% 51% 53% 56% 58% 60% 62% 64% 66% 68% 71% 71% 73% 74% 75% 78% 79% 80% 82% 85% 86% 88% 95% 96% 97% 98% 99% 100% 100% 100% 100% 99% 99% 97% 94% 93% 89% 85% 84% 82% 78% 73% 70% 66% 62% 58%

Riverwood 33_11kV 43% 45% 48% 48% 48% 49% 50% 52% 52% 53% 54% 55% 57% 58% 59% 61% 62% 63% 66% 68% 69% 70% 72% 74% 76% 77% 79% 81% 83% 84% 85% 86% 87% 89% 91% 93% 94% 96% 97% 98% 97% 98% 99% 100% 100% 100% 99% 98% 96% 94% 92% 93% 95% 94% 93% 91% 89% 86% 83% 80% 79%

Punchbowl 33_11kV 48% 52% 54% 54% 55% 57% 58% 62% 64% 66% 67% 68% 68% 71% 72% 73% 73% 75% 77% 78% 80% 81% 82% 83% 85% 86% 89% 89% 89% 90% 91% 91% 92% 95% 97% 97% 98% 100% 100% 100% 99% 99% 99% 99% 99% 99% 99% 97% 94% 94% 94% 94% 94% 94% 93% 91% 89% 86% 82% 79% 77%

Woy Woy 66_11kV 39% 40% 42% 45% 48% 51% 54% 57% 59% 61% 65% 67% 70% 71% 74% 76% 77% 79% 81% 83% 83% 86% 87% 88% 90% 91% 91% 92% 92% 94% 97% 99% 99% 100% 100% 91% 89% 87% 88% 84% 83% 83% 83% 81% 76% 73% 70% 67% 65% 63% 62% 60% 61% 58% 57% 53% 53% 48% 46% 44% 43%

Pymble 33_11kV 48% 51% 53% 54% 57% 58% 59% 60% 62% 63% 65% 67% 69% 71% 73% 74% 75% 76% 77% 79% 80% 82% 83% 84% 84% 85% 86% 87% 88% 89% 90% 90% 91% 93% 95% 96% 98% 99% 99% 100% 100% 99% 99% 99% 95% 93% 90% 85% 85% 83% 82% 82% 81% 77% 74% 72% 70% 67% 64% 62% 61%

Adamstown 132_11kV 38% 39% 44% 44% 48% 49% 49% 51% 55% 55% 59% 61% 61% 61% 66% 66% 66% 72% 72% 72% 73% 78% 78% 79% 83% 83% 83% 88% 89% 89% 89% 89% 92% 94% 94% 98% 100% 100% 100% 100% 100% 100% 100% 100% 100% 94% 96% 89% 93% 93% 93% 93% 93% 93% 93% 93% 90% 88% 84% 82% 87%

Charmhaven 132_11kV 34% 36% 39% 41% 44% 45% 48% 51% 53% 57% 59% 62% 64% 66% 68% 67% 68% 70% 72% 74% 75% 75% 77% 79% 80% 81% 82% 84% 84% 85% 86% 88% 95% 97% 99% 100% 99% 97% 95% 86% 78% 77% 78% 78% 76% 75% 72% 69% 65% 63% 61% 59% 58% 56% 55% 52% 50% 47% 44% 42% 40%

Morisset 132_11kV 37% 38% 39% 42% 43% 44% 47% 50% 53% 55% 56% 59% 60% 63% 65% 68% 71% 72% 75% 77% 78% 80% 81% 82% 83% 84% 85% 86% 86% 88% 90% 92% 92% 94% 98% 100% 100% 99% 97% 93% 86% 83% 82% 83% 82% 81% 79% 75% 70% 69% 65% 62% 60% 58% 55% 52% 50% 48% 46% 44% 46%

Campsie 33_11kV 49% 52% 53% 54% 55% 56% 57% 58% 59% 60% 61% 62% 63% 65% 66% 67% 69% 70% 72% 73% 74% 75% 77% 78% 79% 81% 82% 83% 84% 85% 86% 81% 83% 85% 87% 90% 91% 95% 98% 99% 99% 100% 100% 100% 99% 98% 97% 96% 93% 92% 91% 91% 92% 92% 92% 91% 89% 87% 85% 83% 82%

Stockton 33_11kV 37% 41% 43% 44% 45% 45% 46% 47% 49% 52% 54% 57% 59% 61% 62% 64% 66% 68% 70% 73% 75% 76% 78% 80% 82% 83% 83% 84% 84% 85% 87% 89% 90% 92% 94% 96% 99% 100% 99% 96% 94% 93% 92% 93% 93% 93% 90% 89% 85% 77% 69% 60% 51% 52% 54% 53% 52% 49% 47% 46% 47%

Arncliffe 33_11kV 59% 60% 62% 63% 65% 66% 67% 68% 70% 71% 73% 74% 74% 76% 77% 78% 80% 81% 82% 84% 85% 87% 87% 86% 86% 87% 88% 84% 87% 87% 87% 88% 90% 90% 92% 94% 96% 96% 98% 98% 98% 98% 98% 100% 100% 100% 100% 100% 100% 98% 90% 87% 85% 83% 82% 79% 76% 76% 72% 70% 70%

Gateshead 33_11kV 52% 53% 54% 57% 61% 62% 64% 67% 67% 70% 72% 74% 75% 77% 77% 79% 81% 82% 82% 84% 86% 89% 91% 93% 92% 92% 94% 96% 96% 96% 96% 96% 80% 83% 85% 93% 100% 98% 96% 97% 96% 98% 96% 94% 83% 76% 73% 69% 65% 65% 62% 60% 57% 55% 53% 51% 49% 48% 46% 45% 50%

East Maitland 33_11kV 44% 45% 48% 53% 56% 58% 62% 66% 66% 64% 66% 68% 70% 71% 73% 75% 74% 74% 74% 73% 76% 77% 78% 80% 80% 79% 81% 84% 87% 86% 88% 92% 93% 95% 93% 95% 100% 99% 99% 98% 94% 91% 84% 84% 78% 77% 77% 74% 73% 70% 70% 67% 66% 66% 65% 63% 56% 56% 55% 53% 50%

Nelson Bay 33_11kV 43% 45% 48% 50% 54% 57% 61% 63% 64% 66% 67% 69% 69% 70% 71% 72% 74% 75% 76% 77% 79% 81% 83% 84% 86% 87% 89% 90% 90% 91% 92% 93% 93% 93% 95% 95% 97% 98% 98% 100% 100% 99% 99% 99% 98% 99% 99% 99% 97% 99% 94% 78% 65% 70% 68% 65% 63% 60% 57% 55% 60%

Denman 66_11kV 51% 51% 54% 54% 54% 56% 56% 57% 59% 58% 59% 62% 63% 63% 64% 65% 66% 67% 68% 69% 69% 70% 73% 74% 77% 77% 75% 74% 75% 76% 77% 78% 79% 81% 84% 86% 86% 86% 86% 88% 86% 87% 88% 89% 91% 92% 94% 94% 99% 95% 94% 97% 99% 100% 99% 94% 91% 86% 82% 79% 81%

Hunters Hill 66_11kV 48% 50% 52% 54% 55% 57% 58% 60% 62% 63% 64% 65% 66% 67% 69% 70% 71% 73% 74% 75% 77% 79% 80% 81% 82% 83% 85% 86% 87% 88% 88% 90% 90% 92% 93% 96% 97% 99% 99% 99% 99% 100% 100% 100% 97% 97% 96% 94% 92% 91% 90% 90% 89% 88% 88% 86% 84% 82% 79% 77% 75%

Avondale 33_11kV 45% 46% 48% 49% 50% 53% 54% 56% 60% 62% 62% 64% 65% 67% 69% 71% 73% 74% 75% 76% 78% 78% 80% 83% 86% 86% 87% 89% 90% 90% 91% 93% 93% 95% 98% 100% 100% 99% 97% 94% 89% 88% 89% 89% 88% 86% 84% 80% 77% 77% 72% 69% 66% 65% 63% 60% 58% 55% 53% 52% 56%

Cardiff 33_11kV 45% 48% 49% 50% 53% 57% 59% 61% 63% 65% 66% 69% 70% 72% 75% 77% 79% 81% 81% 85% 86% 87% 88% 89% 91% 93% 94% 95% 95% 95% 94% 94% 96% 96% 97% 100% 99% 99% 97% 97% 94% 93% 89% 88% 86% 85% 83% 81% 72% 66% 62% 61% 40% 41% 38% 38% 39% 39% 37% 38% 41%

Charlestown 132_11kV 41% 43% 46% 51% 54% 57% 59% 59% 57% 59% 62% 63% 64% 66% 68% 70% 71% 73% 74% 76% 79% 81% 82% 84% 85% 87% 88% 89% 90% 91% 91% 92% 95% 96% 96% 100% 100% 100% 100% 100% 100% 99% 97% 96% 93% 93% 91% 90% 81% 77% 72% 68% 58% 57% 58% 58% 53% 50% 48% 46% 51%

Kurri 132_11kV 39% 40% 41% 42% 40% 41% 41% 40% 41% 42% 43% 43% 46% 47% 49% 50% 52% 54% 56% 59% 61% 63% 65% 68% 69% 71% 74% 75% 76% 77% 79% 80% 82% 84% 87% 89% 91% 92% 94% 95% 96% 97% 98% 99% 99% 100% 100% 98% 96% 93% 91% 91% 89% 87% 85% 82% 79% 75% 71% 67% 63%

Mitchell Line 66_11kV 43% 45% 49% 51% 51% 52% 54% 55% 57% 57% 58% 59% 61% 64% 65% 67% 69% 73% 73% 75% 77% 79% 81% 83% 85% 84% 86% 89% 89% 91% 91% 91% 92% 92% 94% 95% 96% 96% 96% 97% 96% 97% 99% 100% 100% 99% 98% 97% 95% 93% 93% 89% 87% 87% 85% 82% 79% 76% 74% 73% 70%

Maitland 33_11kV 27% 31% 33% 33% 35% 38% 40% 41% 41% 44% 48% 48% 48% 48% 53% 56% 56% 60% 62% 64% 68% 68% 68% 71% 76% 77% 78% 80% 80% 81% 85% 85% 85% 85% 90% 91% 94% 97% 97% 99% 100% 100% 100% 100% 100% 100% 100% 99% 96% 96% 90% 90% 87% 87% 83% 81% 76% 73% 71% 66% 63%

Aberdeen 66_11kV 51% 53% 52% 54% 54% 55% 56% 58% 59% 58% 58% 59% 60% 61% 63% 63% 64% 65% 67% 69% 72% 74% 73% 75% 76% 76% 79% 81% 79% 80% 84% 86% 90% 90% 92% 93% 93% 94% 95% 94% 93% 96% 97% 98% 98% 98% 99% 100% 99% 95% 94% 93% 95% 98% 95% 93% 91% 88% 85% 83% 84%

Jesmond 132_11kV 41% 42% 44% 45% 46% 47% 48% 49% 50% 51% 52% 53% 54% 55% 57% 59% 60% 61% 64% 67% 69% 71% 73% 75% 76% 77% 79% 80% 82% 84% 85% 87% 87% 90% 92% 95% 96% 97% 98% 99% 99% 99% 99% 100% 99% 98% 98% 97% 96% 95% 93% 93% 92% 91% 90% 88% 83% 79% 76% 75% 75%

Bass Hill 33_11kV 43% 48% 49% 50% 51% 52% 54% 55% 56% 58% 59% 61% 62% 63% 66% 68% 70% 71% 72% 74% 76% 77% 78% 80% 81% 82% 82% 81% 83% 84% 85% 86% 87% 88% 89% 90% 91% 92% 93% 96% 100% 100% 100% 96% 93% 93% 92% 91% 90% 88% 87% 87% 82% 78% 74% 71% 68% 65% 63% 61% 59%

Lisarow 33_11kV 49% 51% 52% 53% 52% 53% 55% 55% 55% 56% 55% 56% 58% 59% 61% 62% 64% 67% 68% 68% 68% 69% 71% 73% 75% 76% 79% 80% 80% 80% 82% 84% 84% 84% 85% 87% 90% 90% 91% 90% 92% 95% 97% 99% 99% 99% 100% 98% 97% 96% 95% 93% 95% 92% 93% 89% 87% 84% 81% 79% 76%

Mona Vale 33_11kV 50% 53% 58% 60% 63% 65% 68% 70% 71% 73% 74% 75% 76% 77% 78% 79% 81% 82% 84% 85% 87% 88% 89% 90% 91% 93% 93% 94% 94% 95% 95% 95% 96% 96% 98% 100% 100% 100% 99% 99% 97% 96% 96% 95% 92% 92% 92% 90% 88% 86% 85% 84% 83% 80% 78% 75% 71% 68% 65% 61% 60%

Pelican 33_11kV 42% 44% 46% 48% 51% 53% 57% 60% 62% 65% 66% 67% 69% 71% 73% 75% 75% 77% 79% 80% 81% 82% 84% 86% 87% 88% 90% 90% 91% 92% 92% 92% 93% 95% 97% 99% 100% 100% 99% 97% 93% 92% 90% 89% 88% 87% 86% 82% 75% 74% 69% 66% 59% 57% 57% 57% 55% 54% 52% 51% 60%

Sefton 132_11kV 48% 50% 52% 54% 55% 57% 60% 62% 65% 66% 69% 71% 73% 75% 78% 79% 81% 83% 85% 88% 89% 88% 90% 92% 93% 95% 97% 96% 96% 99% 100% 98% 86% 72% 63% 63% 62% 62% 61% 61% 65% 63% 62% 60% 63% 63% 60% 58% 55% 53% 51% 50% 49% 50% 48% 48% 47% 46% 45% 44% 43%

Miranda 33_11kV 40% 43% 46% 52% 54% 56% 58% 59% 61% 64% 66% 67% 69% 70% 71% 73% 74% 75% 76% 77% 79% 80% 82% 82% 84% 85% 86% 89% 89% 89% 90% 90% 91% 92% 93% 94% 95% 96% 97% 98% 99% 99% 100% 100% 98% 98% 96% 96% 94% 93% 93% 94% 92% 90% 90% 87% 80% 74% 70% 66% 62%

Muswellbrook 33_11kV 39% 39% 42% 45% 44% 46% 50% 51% 51% 52% 54% 56% 58% 60% 61% 62% 66% 67% 68% 68% 70% 72% 72% 74% 76% 78% 79% 83% 86% 86% 88% 90% 89% 89% 91% 94% 94% 95% 97% 97% 97% 98% 100% 99% 99% 99% 99% 99% 99% 96% 93% 93% 92% 88% 85% 82% 77% 73% 70% 68% 71%

Wyong 132_11kV 43% 45% 47% 49% 54% 58% 61% 64% 66% 69% 72% 75% 77% 79% 80% 82% 81% 81% 82% 84% 87% 89% 90% 92% 91% 91% 93% 94% 95% 95% 94% 96% 98% 97% 99% 100% 100% 90% 90% 84% 76% 74% 74% 74% 72% 70% 66% 63% 60% 59% 56% 54% 54% 51% 50% 48% 48% 45% 43% 41% 39%

Kogarah 132_11kV 54% 57% 59% 61% 64% 65% 66% 68% 69% 72% 73% 74% 75% 76% 78% 78% 78% 79% 80% 81% 82% 83% 84% 86% 86% 88% 89% 89% 90% 91% 92% 92% 93% 95% 97% 98% 99% 100% 100% 100% 99% 99% 99% 99% 97% 96% 95% 94% 93% 91% 90% 91% 92% 94% 94% 92% 90% 88% 85% 82% 81%

Hornsby 132_11kV 51% 54% 56% 58% 60% 62% 64% 65% 67% 68% 69% 70% 72% 72% 73% 75% 76% 77% 79% 80% 81% 82% 84% 85% 86% 87% 88% 89% 91% 91% 92% 92% 93% 94% 96% 97% 98% 98% 99% 99% 99% 99% 100% 100% 100% 100% 99% 98% 96% 95% 94% 93% 93% 91% 89% 87% 83% 79% 76% 72% 71%

Toronto 33_11kV 43% 46% 47% 50% 51% 53% 57% 62% 65% 67% 68% 70% 71% 74% 76% 77% 79% 81% 83% 84% 85% 87% 88% 90% 90% 90% 91% 92% 92% 92% 93% 94% 96% 96% 98% 100% 100% 100% 99% 97% 95% 93% 93% 89% 85% 84% 83% 79% 71% 68% 65% 61% 58% 56% 56% 55% 54% 52% 50% 49% 51%

Chatswood 33_11kV 58% 64% 68% 70% 71% 73% 75% 76% 76% 78% 79% 80% 81% 83% 83% 85% 86% 87% 87% 88% 90% 92% 93% 93% 94% 95% 96% 96% 97% 98% 98% 98% 98% 98% 99% 100% 99% 98% 98% 96% 96% 96% 94% 93% 89% 85% 83% 81% 80% 79% 79% 77% 77% 77% 75% 73% 71% 70% 69% 68% 67%

Raymond Terr NEW 33_11kV 49% 51% 51% 51% 53% 57% 57% 60% 63% 63% 68% 70% 70% 76% 76% 76% 76% 82% 82% 82% 82% 85% 88% 88% 88% 88% 88% 88% 88% 88% 88% 91% 94% 94% 94% 94% 94% 94% 94% 96% 100% 98% 94% 94% 94% 94% 94% 88% 88% 87% 79% 59% 48% 54% 54% 60% 60% 60% 57% 54% 58%

Rockdale 33_11kV 55% 59% 60% 63% 63% 64% 67% 69% 71% 73% 75% 76% 77% 78% 79% 81% 82% 82% 84% 86% 87% 87% 90% 90% 90% 91% 93% 93% 94% 94% 96% 96% 96% 98% 99% 100% 100% 100% 100% 100% 98% 98% 96% 95% 93% 93% 93% 92% 89% 89% 89% 90% 91% 92% 91% 89% 88% 86% 83% 81% 81%

Gwawley Bay 132_11kV 49% 52% 55% 58% 61% 64% 67% 69% 72% 73% 75% 75% 80% 85% 87% 88% 90% 92% 93% 94% 95% 96% 96% 97% 97% 98% 99% 99% 99% 99% 100% 99% 90% 81% 76% 74% 73% 72% 70% 68% 65% 62% 61% 60% 59% 58% 56% 55% 54% 52% 52% 51% 49% 49% 51% 49% 46% 43% 42% 40% 39%

Kotara 33_11kV 34% 36% 39% 42% 48% 53% 57% 61% 64% 66% 68% 69% 71% 72% 74% 74% 76% 78% 79% 81% 82% 83% 85% 86% 88% 89% 91% 92% 92% 93% 94% 95% 95% 96% 97% 99% 100% 100% 100% 100% 99% 99% 97% 97% 96% 94% 94% 93% 87% 81% 77% 75% 69% 66% 66% 64% 54% 48% 45% 42% 43%

Enfield 33_11kV 57% 59% 61% 62% 63% 63% 64% 65% 66% 66% 68% 69% 69% 70% 69% 70% 72% 73% 75% 76% 79% 80% 80% 82% 83% 83% 86% 88% 87% 88% 90% 91% 90% 92% 94% 96% 98% 99% 100% 100% 98% 98% 98% 97% 97% 97% 97% 90% 84% 84% 85% 88% 89% 89% 92% 94% 93% 92% 89% 87% 85%

Bankstown 132_11kV 52% 56% 59% 62% 62% 66% 66% 69% 68% 73% 74% 77% 78% 80% 82% 83% 85% 87% 89% 90% 89% 90% 91% 92% 93% 94% 96% 97% 97% 97% 97% 98% 100% 100% 99% 98% 96% 93% 90% 89% 85% 83% 82% 81% 74% 69% 67% 65% 64% 64% 63% 62% 61% 60% 60% 59% 57% 57% 57% 55% 54%

Double Bay 132_11kV 61% 65% 69% 71% 74% 76% 78% 80% 82% 84% 87% 87% 88% 89% 90% 90% 91% 92% 92% 94% 94% 95% 96% 96% 97% 97% 98% 98% 98% 99% 98% 98% 99% 98% 99% 99% 99% 100% 100% 100% 99% 99% 97% 97% 93% 93% 92% 91% 89% 88% 88% 89% 89% 89% 88% 87% 82% 79% 76% 75% 73%

Meadowbank 132_11kV 53% 57% 58% 59% 61% 62% 65% 66% 70% 71% 71% 71% 75% 78% 79% 80% 79% 80% 81% 83% 83% 82% 85% 87% 84% 85% 86% 83% 84% 85% 86% 87% 88% 89% 90% 93% 94% 95% 97% 98% 99% 100% 100% 100% 100% 100% 99% 99% 97% 95% 95% 94% 95% 96% 96% 95% 94% 92% 90% 89% 90%

Berowra 132_11kV 43% 44% 44% 44% 44% 45% 44% 44% 45% 45% 45% 47% 47% 48% 48% 50% 51% 53% 54% 56% 58% 60% 61% 62% 64% 66% 68% 71% 72% 74% 74% 76% 78% 79% 81% 84% 86% 88% 91% 93% 94% 94% 96% 98% 98% 100% 100% 99% 98% 95% 92% 92% 92% 90% 87% 86% 83% 80% 77% 72% 73%

Erina 66_11kV 35% 37% 38% 40% 44% 49% 55% 61% 63% 66% 69% 71% 74% 76% 78% 79% 82% 83% 84% 85% 87% 88% 89% 91% 91% 92% 93% 94% 94% 95% 96% 99% 100% 99% 99% 92% 89% 85% 86% 84% 83% 82% 79% 78% 75% 72% 62% 60% 57% 54% 53% 51% 49% 46% 45% 43% 41% 39% 36% 34% 32%

Scone 66_11kV 48% 51% 53% 56% 57% 60% 62% 63% 65% 66% 68% 70% 72% 72% 73% 75% 78% 80% 81% 83% 84% 86% 87% 87% 88% 90% 91% 91% 92% 91% 94% 94% 96% 98% 97% 97% 98% 99% 100% 98% 94% 98% 97% 93% 91% 91% 91% 89% 86% 83% 81% 80% 78% 77% 75% 74% 69% 69% 71% 69% 69%

Nulkaba 33_11kV 38% 40% 42% 46% 49% 51% 53% 56% 60% 63% 65% 66% 68% 71% 75% 76% 77% 78% 79% 80% 82% 85% 88% 88% 89% 90% 90% 91% 91% 91% 92% 92% 94% 95% 97% 98% 99% 100% 98% 95% 93% 93% 93% 93% 93% 93% 93% 92% 88% 83% 64% 64% 64% 65% 63% 60% 57% 56% 54% 51% 50%

Argenton 132_11kV 49% 50% 53% 56% 58% 60% 61% 64% 66% 68% 70% 72% 73% 75% 77% 78% 80% 81% 83% 84% 85% 87% 88% 90% 91% 92% 92% 93% 95% 95% 95% 96% 95% 95% 97% 99% 100% 99% 96% 95% 93% 91% 89% 88% 86% 86% 84% 82% 73% 69% 65% 64% 59% 58% 57% 57% 56% 53% 50% 48% 50%

Moonan 33_11kV 55% 59% 61% 57% 55% 53% 52% 53% 54% 52% 53% 53% 54% 54% 51% 50% 49% 49% 51% 52% 57% 54% 59% 59% 61% 62% 63% 63% 61% 64% 65% 68% 74% 72% 61% 61% 65% 66% 66% 62% 63% 73% 76% 76% 73% 73% 84% 87% 87% 88% 86% 88% 93% 100% 97% 94% 90% 86% 78% 71% 64%

Top Ryde 132_11kV 46% 50% 51% 53% 54% 55% 58% 59% 61% 63% 64% 65% 66% 68% 68% 70% 71% 72% 73% 75% 77% 78% 79% 81% 82% 83% 84% 85% 86% 87% 89% 89% 90% 92% 94% 96% 97% 98% 100% 99% 99% 100% 100% 98% 95% 94% 94% 92% 90% 88% 87% 85% 85% 83% 81% 79% 76% 74% 71% 68% 66%

Beacon Hill 33_11kV 57% 61% 66% 69% 73% 76% 78% 79% 82% 83% 85% 86% 88% 88% 89% 90% 90% 91% 93% 93% 94% 95% 96% 96% 96% 97% 97% 98% 98% 99% 100% 99% 97% 96% 94% 91% 89% 87% 87% 86% 84% 81% 80% 77% 69% 66% 66% 64% 61% 60% 58% 57% 57% 57% 57% 52% 50% 48% 46% 44% 45%

West Gosford 132_11kV 46% 49% 53% 55% 59% 62% 66% 70% 73% 75% 77% 79% 81% 82% 84% 85% 86% 87% 88% 90% 91% 91% 93% 93% 94% 95% 95% 96% 97% 97% 99% 100% 100% 99% 98% 0% 80% 78% 78% 75% 74% 72% 71% 69% 66% 64% 62% 60% 58% 56% 53% 52% 52% 50% 50% 47% 46% 43% 41% 39% 38%

Crows Nest 33_11kV 56% 62% 68% 69% 73% 75% 77% 79% 82% 82% 84% 85% 85% 87% 89% 89% 89% 93% 93% 93% 93% 94% 96% 96% 96% 96% 96% 96% 96% 97% 100% 97% 97% 94% 90% 89% 86% 86% 86% 86% 86% 84% 82% 79% 73% 70% 68% 68% 67% 65% 61% 61% 61% 58% 58% 58% 56% 54% 52% 51% 49%

Burwood 132_11kV 54% 57% 60% 62% 64% 65% 67% 68% 69% 72% 72% 73% 75% 75% 76% 77% 79% 80% 81% 83% 84% 85% 86% 87% 88% 90% 90% 90% 91% 93% 94% 94% 95% 95% 96% 97% 98% 99% 100% 100% 99% 100% 99% 98% 96% 95% 94% 93% 92% 92% 92% 92% 90% 89% 87% 85% 82% 80% 78% 76% 75%

Epping 66_11kV 51% 56% 59% 60% 62% 63% 64% 65% 67% 69% 70% 71% 72% 72% 74% 74% 76% 76% 77% 78% 80% 82% 83% 83% 84% 84% 85% 86% 87% 88% 89% 90% 90% 91% 94% 95% 97% 98% 99% 99% 99% 100% 100% 100% 94% 91% 91% 90% 88% 86% 86% 85% 84% 84% 84% 83% 80% 75% 74% 72% 70%

Concord 33_11kV 52% 56% 58% 60% 62% 63% 64% 65% 66% 68% 69% 70% 71% 72% 73% 74% 76% 76% 78% 80% 80% 82% 83% 84% 85% 85% 87% 88% 89% 90% 90% 91% 92% 92% 95% 97% 97% 99% 100% 100% 100% 100% 99% 99% 97% 94% 92% 91% 90% 88% 87% 86% 85% 84% 83% 82% 81% 79% 76% 75% 72%

Rutherford 33_11kV 52% 53% 55% 56% 59% 62% 65% 65% 65% 65% 66% 65% 66% 67% 70% 72% 74% 76% 78% 78% 79% 80% 81% 82% 87% 94% 95% 94% 95% 97% 97% 98% 98% 96% 96% 97% 98% 96% 96% 97% 98% 100% 98% 98% 97% 96% 97% 96% 94% 91% 89% 87% 85% 82% 81% 80% 77% 75% 72% 69% 65%

Lidcombe 33_11kV 49% 52% 55% 57% 59% 60% 63% 66% 67% 69% 71% 73% 74% 77% 77% 79% 80% 81% 82% 83% 84% 85% 87% 88% 90% 92% 93% 93% 93% 95% 95% 96% 95% 97% 99% 99% 99% 100% 99% 99% 98% 97% 95% 95% 93% 91% 90% 89% 85% 83% 82% 82% 82% 80% 79% 78% 78% 77% 75% 73% 72%

Castle Cove 132_11kV 51% 56% 61% 65% 68% 70% 73% 75% 77% 80% 81% 83% 84% 86% 87% 88% 89% 91% 93% 94% 94% 95% 96% 96% 97% 97% 99% 99% 99% 99% 99% 100% 100% 99% 100% 98% 97% 97% 97% 95% 93% 92% 90% 89% 85% 82% 80% 78% 77% 76% 75% 73% 73% 72% 72% 70% 66% 63% 61% 59% 57%

Potts Hill 132_11kV 59% 60% 62% 63% 63% 63% 64% 67% 67% 69% 70% 71% 72% 72% 73% 76% 78% 79% 80% 83% 84% 86% 86% 87% 89% 91% 93% 93% 94% 94% 93% 93% 95% 96% 96% 98% 98% 100% 99% 100% 98% 98% 98% 98% 95% 94% 92% 91% 91% 89% 88% 86% 86% 86% 86% 86% 84% 83% 82% 80% 78%

Paddington 33_11kV 68% 73% 76% 78% 80% 81% 81% 82% 84% 84% 85% 87% 88% 89% 91% 92% 93% 94% 96% 96% 96% 98% 98% 98% 99% 99% 98% 98% 97% 98% 99% 99% 99% 100% 100% 99% 100% 99% 98% 96% 97% 96% 95% 94% 92% 91% 90% 88% 87% 87% 86% 88% 87% 87% 87% 85% 85% 85% 84% 82% 80%

Singleton 66_11kV 48% 48% 50% 51% 53% 56% 58% 59% 61% 63% 65% 66% 68% 71% 71% 73% 74% 75% 78% 80% 81% 83% 84% 85% 86% 87% 89% 89% 90% 91% 92% 93% 95% 96% 96% 98% 98% 100% 100% 100% 100% 99% 99% 99% 97% 97% 96% 96% 94% 92% 91% 91% 89% 88% 85% 83% 79% 76% 75% 70% 66%

Peats Ridge 33_11kV 70% 74% 74% 73% 71% 70% 69% 69% 72% 71% 78% 81% 81% 90% 93% 92% 94% 95% 94% 97% 97% 97% 95% 95% 96% 98% 100% 95% 91% 93% 93% 92% 93% 93% 81% 62% 54% 45% 46% 48% 48% 56% 64% 81% 79% 78% 76% 74% 58% 55% 54% 53% 58% 48% 47% 45% 45% 44% 43% 43% 37%

Caringbah 33_11kV 63% 66% 69% 71% 74% 75% 78% 80% 81% 83% 84% 86% 89% 89% 90% 92% 93% 93% 95% 95% 95% 96% 97% 99% 99% 100% 100% 100% 99% 99% 99% 100% 99% 99% 100% 100% 99% 98% 97% 97% 95% 93% 91% 89% 87% 85% 84% 82% 80% 79% 78% 78% 78% 77% 76% 76% 72% 70% 69% 67% 65%

Williamtown 33_11kV 56% 59% 62% 67% 66% 66% 70% 71% 73% 77% 79% 78% 82% 83% 83% 85% 88% 89% 90% 93% 94% 95% 96% 97% 99% 98% 97% 96% 99% 100% 99% 100% 98% 99% 99% 98% 98% 100% 99% 96% 92% 87% 84% 80% 77% 72% 68% 66% 64% 63% 63% 62% 59% 57% 56% 54% 52% 51% 50% 49% 50%

Berkeley Vale 132_11kV 54% 56% 57% 61% 64% 67% 69% 72% 74% 75% 76% 78% 81% 82% 84% 84% 83% 84% 85% 86% 88% 89% 91% 95% 96% 96% 96% 96% 94% 94% 95% 99% 100% 99% 97% 96% 93% 76% 73% 75% 75% 75% 75% 73% 73% 72% 68% 62% 62% 62% 62% 61% 59% 58% 56% 54% 53% 49% 47% 46% 45%

Botany 33_11kV 69% 72% 75% 77% 78% 78% 79% 81% 83% 83% 84% 85% 86% 86% 87% 88% 89% 89% 91% 92% 92% 93% 94% 95% 95% 96% 98% 98% 98% 99% 99% 99% 99% 99% 100% 99% 97% 97% 97% 96% 94% 93% 91% 90% 86% 83% 82% 81% 79% 77% 77% 76% 77% 77% 77% 76% 76% 74% 73% 72% 71%

Greenacre Park 132_11kV 50% 53% 55% 57% 59% 61% 63% 66% 68% 70% 71% 73% 75% 76% 77% 79% 80% 82% 83% 84% 85% 87% 88% 89% 90% 90% 91% 92% 93% 94% 94% 95% 95% 94% 96% 99% 100% 99% 99% 99% 97% 97% 96% 94% 92% 91% 91% 90% 88% 86% 86% 85% 84% 83% 82% 80% 78% 76% 74% 72% 70%

New Lambton 33_11kV 52% 54% 57% 58% 58% 60% 61% 63% 65% 67% 71% 73% 74% 78% 81% 80% 81% 82% 83% 85% 87% 87% 88% 88% 90% 90% 90% 90% 92% 92% 92% 92% 93% 94% 96% 97% 97% 98% 97% 99% 99% 99% 99% 100% 95% 89% 85% 82% 77% 77% 73% 70% 68% 65% 63% 61% 59% 57% 54% 54% 56%

Terrey Hills 33_11kV 49% 53% 56% 59% 63% 68% 70% 76% 80% 83% 82% 82% 85% 87% 88% 91% 93% 94% 95% 96% 98% 98% 98% 98% 98% 99% 100% 100% 100% 100% 100% 99% 98% 99% 99% 99% 98% 97% 97% 95% 92% 90% 84% 79% 73% 69% 68% 67% 65% 63% 63% 62% 64% 57% 55% 53% 51% 49% 47% 45% 44%

Mayfield West 132_11kV 49% 52% 56% 57% 63% 64% 67% 69% 67% 67% 73% 74% 71% 74% 77% 75% 71% 74% 79% 83% 80% 80% 82% 85% 84% 85% 87% 85% 83% 92% 92% 93% 92% 97% 96% 98% 92% 99% 100% 93% 87% 88% 92% 90% 85% 81% 83% 84% 86% 85% 79% 79% 73% 74% 79% 78% 76% 80% 81% 67% 67%

Milperra 132_11kV 64% 66% 68% 72% 74% 76% 78% 79% 78% 81% 82% 83% 85% 87% 89% 90% 92% 93% 93% 95% 93% 95% 98% 100% 98% 98% 99% 100% 100% 99% 99% 99% 98% 97% 97% 97% 96% 96% 96% 96% 93% 90% 89% 89% 86% 85% 84% 83% 82% 81% 80% 79% 79% 79% 79% 78% 74% 73% 72% 70% 68%

Somersby 132_11kV 70% 72% 75% 78% 79% 81% 83% 86% 86% 87% 86% 87% 89% 92% 93% 93% 92% 95% 96% 95% 95% 98% 98% 97% 95% 97% 98% 99% 100% 97% 94% 99% 97% 93% 91% 86% 82% 78% 76% 72% 73% 72% 70% 69% 67% 64% 62% 62% 61% 60% 58% 58% 58% 58% 58% 56% 55% 54% 54% 53% 52%

Rothbury 132_11kV 48% 48% 50% 52% 55% 57% 57% 59% 64% 67% 71% 72% 74% 74% 75% 79% 82% 82% 81% 84% 85% 86% 86% 86% 88% 90% 91% 90% 91% 94% 93% 94% 94% 96% 95% 97% 99% 96% 97% 99% 99% 97% 98% 99% 100% 100% 100% 98% 97% 98% 95% 93% 91% 88% 86% 86% 82% 75% 73% 72% 69%

Mt Thorley 66_11kV 57% 59% 70% 74% 74% 77% 73% 80% 95% 99% 100% 97% 95% 89% 89% 93% 81% 79% 72% 72% 75% 78% 77% 77% 77% 77% 77% 76% 72% 71% 69% 69% 64% 65% 64% 63% 58% 64% 60% 54% 55% 59% 58% 56% 56% 57% 52% 52% 54% 55% 51% 49% 52% 53% 52% 51% 57% 56% 49% 50% 56%

Newcastle CBD 33_11kV 52% 55% 60% 63% 66% 70% 73% 76% 79% 81% 82% 83% 85% 86% 87% 88% 89% 90% 92% 92% 94% 95% 95% 95% 96% 97% 98% 98% 99% 99% 99% 99% 100% 100% 99% 100% 100% 99% 98% 94% 90% 86% 84% 82% 77% 76% 75% 74% 70% 68% 65% 63% 60% 59% 58% 57% 55% 53% 51% 49% 50%

Broadmeadow 132_11kV 46% 50% 53% 57% 61% 65% 67% 69% 72% 74% 75% 77% 79% 80% 81% 83% 84% 85% 87% 88% 89% 90% 92% 94% 96% 97% 98% 98% 98% 99% 99% 99% 99% 99% 99% 100% 100% 98% 96% 95% 90% 86% 84% 83% 80% 79% 77% 77% 73% 70% 65% 63% 58% 54% 55% 54% 52% 50% 47% 46% 48%

Tarro 33_11kV 69% 72% 74% 75% 75% 75% 76% 78% 79% 81% 83% 84% 83% 84% 86% 86% 87% 89% 91% 92% 92% 93% 93% 94% 96% 98% 99% 99% 99% 99% 100% 99% 99% 100% 100% 99% 99% 98% 99% 97% 96% 94% 94% 93% 92% 91% 90% 92% 91% 87% 60% 33% 35% 36% 38% 39% 39% 39% 39% 38% 39%

Carrington 33_11kV 50% 53% 57% 64% 67% 76% 81% 80% 78% 76% 81% 87% 84% 86% 88% 89% 90% 89% 84% 89% 92% 92% 98% 100% 100% 97% 97% 96% 95% 93% 93% 92% 88% 86% 88% 86% 88% 88% 89% 89% 87% 83% 77% 72% 68% 65% 63% 60% 59% 57% 60% 58% 54% 52% 51% 49% 48% 47% 44% 47% 50%

Blackwattle Bay 33_5kV 72% 76% 80% 82% 84% 87% 90% 91% 91% 92% 93% 94% 94% 96% 97% 97% 97% 97% 98% 98% 99% 99% 99% 99% 98% 100% 99% 97% 98% 97% 97% 96% 95% 95% 95% 96% 94% 95% 94% 93% 93% 93% 93% 91% 87% 87% 87% 86% 83% 82% 80% 81% 79% 78% 78% 77% 76% 75% 74% 73% 72%

Leightonfield 33_11kV 62% 64% 67% 67% 70% 70% 70% 72% 72% 74% 77% 77% 77% 78% 79% 79% 81% 83% 84% 85% 86% 87% 89% 89% 91% 93% 94% 96% 98% 99% 97% 96% 97% 98% 99% 99% 99% 100% 99% 100% 99% 98% 96% 95% 94% 92% 92% 90% 89% 89% 88% 88% 88% 88% 86% 85% 83% 82% 82% 80% 78%

Zetland 132_11kV 59% 64% 68% 71% 76% 78% 80% 81% 84% 84% 86% 87% 87% 88% 89% 91% 92% 93% 94% 93% 94% 96% 96% 96% 97% 98% 97% 96% 96% 99% 99% 99% 100% 99% 99% 98% 97% 95% 95% 95% 92% 91% 88% 87% 84% 82% 80% 79% 77% 76% 76% 76% 76% 76% 76% 75% 73% 72% 69% 68% 66%

Brookvale 33_11kV 53% 57% 62% 66% 71% 77% 81% 85% 89% 90% 92% 93% 94% 96% 97% 98% 98% 98% 99% 99% 98% 98% 99% 99% 99% 99% 100% 100% 99% 99% 98% 97% 96% 95% 94% 92% 90% 87% 86% 84% 80% 78% 76% 73% 72% 69% 68% 67% 65% 62% 62% 60% 60% 59% 59% 56% 52% 49% 47% 44% 43%

Lemington 66_11kV 40% 46% 50% 54% 58% 65% 76% 76% 77% 85% 87% 86% 87% 90% 94% 99% 97% 96% 94% 95% 100% 98% 94% 91% 91% 88% 85% 76% 75% 75% 74% 77% 74% 67% 67% 65% 66% 70% 68% 69% 68% 72% 71% 68% 64% 62% 62% 61% 61% 60% 61% 63% 66% 66% 66% 65% 65% 62% 58% 58% 49%

Darlinghurst 33_11kV 69% 74% 78% 81% 85% 86% 86% 88% 89% 90% 92% 92% 92% 95% 95% 95% 97% 97% 97% 97% 97% 98% 98% 99% 99% 99% 99% 98% 100% 98% 97% 97% 97% 97% 97% 97% 97% 96% 95% 95% 93% 93% 92% 89% 85% 82% 81% 80% 78% 77% 76% 74% 73% 73% 71% 70% 69% 68% 68% 66% 66%

North Head 33_11kV 59% 61% 63% 64% 65% 53% 84% 87% 85% 85% 88% 92% 87% 87% 87% 87% 86% 86% 86% 85% 86% 85% 86% 86% 86% 89% 88% 88% 88% 86% 84% 85% 91% 97% 96% 95% 95% 91% 90% 90% 89% 90% 90% 90% 90% 90% 88% 85% 88% 94% 100% 99% 97% 94% 90% 84% 82% 81% 81% 81% 82%

Surry Hills 33_11kV 66% 69% 71% 74% 78% 80% 81% 83% 85% 86% 87% 88% 90% 90% 92% 91% 92% 93% 94% 95% 96% 99% 99% 100% 99% 99% 99% 97% 97% 95% 95% 97% 95% 96% 95% 96% 96% 96% 96% 95% 94% 93% 91% 89% 86% 84% 84% 83% 81% 80% 77% 76% 74% 73% 72% 70% 69% 67% 64% 64% 62%

St Peters 132_11kV 68% 73% 76% 79% 80% 83% 85% 86% 88% 90% 91% 93% 93% 95% 96% 96% 97% 97% 97% 98% 98% 98% 98% 98% 99% 99% 99% 99% 99% 100% 100% 98% 97% 94% 91% 89% 88% 88% 86% 85% 83% 81% 80% 79% 76% 75% 74% 73% 71% 69% 68% 67% 67% 67% 66% 65% 63% 62% 61% 59% 57%

Mascot 33_11kV 68% 70% 73% 75% 77% 79% 80% 82% 84% 86% 87% 87% 89% 90% 91% 92% 93% 93% 94% 94% 95% 96% 97% 98% 98% 98% 99% 99% 100% 100% 99% 99% 97% 97% 97% 97% 96% 95% 94% 93% 90% 88% 86% 84% 80% 78% 76% 73% 71% 70% 69% 69% 69% 69% 68% 68% 67% 66% 65% 65% 64%

Campbell St 132_11kV 60% 64% 69% 73% 77% 80% 82% 86% 89% 90% 92% 93% 95% 95% 95% 95% 97% 97% 97% 98% 99% 99% 99% 99% 100% 100% 100% 100% 100% 99% 99% 98% 97% 96% 92% 90% 89% 89% 89% 88% 86% 85% 82% 81% 76% 72% 71% 70% 68% 65% 64% 63% 62% 61% 60% 58% 58% 57% 55% 54% 52%

Darling Harbour 132_11kV 67% 71% 73% 75% 79% 82% 83% 85% 87% 88% 89% 91% 93% 93% 93% 94% 95% 95% 96% 96% 96% 97% 97% 98% 98% 98% 99% 99% 100% 100% 99% 97% 96% 95% 92% 91% 90% 91% 90% 89% 89% 87% 86% 85% 80% 78% 76% 75% 74% 72% 71% 71% 71% 70% 68% 68% 67% 66% 65% 64% 61%

Auburn 33_11kV 56% 59% 63% 67% 71% 74% 78% 80% 85% 87% 88% 88% 88% 89% 92% 94% 94% 96% 97% 96% 96% 95% 96% 98% 99% 99% 99% 100% 99% 99% 98% 97% 97% 96% 96% 95% 92% 91% 89% 86% 80% 77% 73% 70% 64% 63% 60% 58% 58% 56% 56% 55% 53% 52% 50% 47% 43% 40% 39% 39% 39%

Homebush Bay 132_11kV 69% 71% 73% 74% 76% 79% 82% 80% 83% 85% 85% 88% 90% 91% 92% 93% 93% 94% 95% 95% 96% 97% 97% 97% 100% 96% 96% 96% 95% 94% 95% 95% 94% 94% 94% 92% 91% 89% 88% 87% 83% 81% 79% 77% 70% 68% 66% 65% 63% 62% 63% 62% 61% 61% 60% 60% 59% 58% 57% 57% 56%

Flemington 132_11kV 72% 74% 76% 77% 79% 81% 83% 84% 84% 85% 87% 89% 90% 90% 91% 92% 93% 92% 93% 94% 95% 96% 97% 97% 98% 99% 99% 99% 99% 100% 99% 99% 98% 99% 99% 99% 100% 100% 99% 99% 98% 96% 95% 94% 90% 89% 87% 86% 85% 84% 84% 83% 83% 81% 78% 77% 76% 76% 75% 74% 72%

Gore Hill 33_11kV 62% 69% 72% 81% 81% 83% 82% 84% 87% 87% 87% 89% 89% 90% 92% 90% 91% 91% 92% 95% 99% 100% 100% 96% 94% 94% 98% 96% 93% 94% 93% 91% 89% 88% 85% 83% 82% 80% 84% 79% 79% 79% 78% 73% 68% 63% 58% 58% 56% 56% 55% 53% 53% 52% 51% 53% 52% 51% 46% 49% 46%

Port Botany 33_11kV 78% 80% 79% 81% 84% 83% 84% 84% 85% 88% 85% 83% 82% 78% 79% 88% 88% 85% 85% 88% 87% 87% 91% 95% 96% 95% 91% 88% 84% 97% 97% 97% 96% 98% 98% 99% 100% 99% 92% 94% 92% 86% 79% 77% 74% 73% 75% 80% 83% 81% 82% 80% 77% 74% 77% 85% 83% 83% 76% 72% 69%

Green Square 132_11kV 62% 65% 70% 74% 77% 81% 84% 86% 90% 92% 93% 92% 94% 95% 95% 95% 96% 96% 96% 96% 98% 98% 98% 97% 99% 100% 99% 99% 100% 100% 99% 96% 94% 93% 90% 88% 86% 86% 84% 82% 80% 77% 75% 74% 70% 68% 66% 64% 62% 62% 61% 60% 58% 58% 57% 56% 55% 54% 52% 51% 51%

Macquarie Park 132_11kV 72% 76% 79% 79% 80% 82% 84% 85% 87% 89% 90% 91% 93% 93% 94% 95% 95% 95% 96% 96% 98% 98% 98% 98% 98% 98% 99% 100% 100% 100% 100% 100% 100% 100% 99% 98% 97% 96% 95% 94% 92% 90% 88% 85% 77% 75% 72% 71% 69% 67% 66% 65% 65% 64% 63% 62% 60% 58% 57% 57% 55%

Newdell 66_11kV 47% 48% 54% 53% 55% 63% 66% 63% 65% 64% 70% 89% 82% 85% 82% 93% 96% 100% 100% 94% 90% 82% 81% 93% 93% 93% 87% 88% 87% 86% 86% 92% 92% 87% 85% 78% 78% 80% 85% 80% 77% 76% 75% 71% 61% 52% 45% 49% 48% 44% 44% 41% 40% 40% 46% 44% 36% 35% 36% 51% 60%

City Central 132_11kV 62% 68% 72% 75% 80% 83% 86% 89% 91% 91% 91% 92% 93% 94% 95% 95% 96% 96% 96% 96% 97% 98% 98% 99% 99% 100% 100% 100% 99% 99% 98% 97% 96% 95% 92% 90% 89% 89% 89% 89% 88% 86% 83% 80% 72% 67% 65% 63% 60% 58% 57% 57% 55% 54% 53% 52% 51% 49% 48% 46% 45%

City South 132_11kV 59% 64% 69% 73% 78% 81% 84% 86% 88% 90% 91% 92% 93% 94% 95% 96% 96% 96% 96% 96% 97% 97% 98% 98% 99% 100% 100% 100% 99% 98% 98% 97% 96% 95% 92% 91% 90% 90% 90% 89% 88% 87% 85% 81% 75% 71% 68% 68% 65% 62% 61% 60% 59% 58% 57% 56% 52% 50% 48% 47% 45%

City North 132_11kV 70% 76% 81% 84% 87% 89% 90% 91% 92% 93% 93% 93% 93% 94% 95% 96% 98% 98% 98% 98% 99% 100% 100% 99% 99% 99% 99% 99% 99% 98% 98% 98% 98% 98% 98% 98% 98% 97% 97% 96% 95% 94% 90% 86% 75% 70% 68% 66% 62% 60% 59% 59% 57% 56% 55% 54% 53% 52% 51% 51% 50%

Tomago 33_11kV 74% 78% 80% 82% 84% 84% 81% 84% 84% 86% 89% 88% 89% 87% 90% 97% 94% 89% 98% 97% 100% 98% 97% 97% 97% 98% 100% 89% 86% 84% 82% 80% 77% 73% 70% 71% 69% 62% 59% 58% 55% 54% 53% 53% 52% 50% 50% 51% 48% 47% 49% 48% 48% 48% 47% 44% 42% 43% 42% 41% 40%

RNS Hospital 132_11kV 68% 69% 73% 75% 77% 80% 83% 85% 86% 87% 89% 90% 91% 90% 92% 94% 96% 97% 97% 96% 95% 95% 95% 95% 95% 98% 98% 100% 98% 99% 98% 98% 98% 96% 95% 95% 95% 95% 95% 95% 92% 90% 88% 88% 85% 82% 81% 79% 75% 72% 70% 69% 69% 69% 68% 65% 65% 65% 65% 64% 62%

Dalley St 132_11kV 61% 69% 75% 81% 85% 87% 90% 91% 92% 93% 94% 94% 95% 96% 96% 96% 96% 96% 97% 97% 98% 98% 98% 99% 99% 99% 99% 100% 100% 99% 98% 98% 97% 95% 93% 92% 91% 90% 90% 89% 88% 87% 85% 80% 68% 62% 60% 59% 55% 54% 52% 52% 50% 49% 48% 48% 47% 45% 44% 43% 42%

City East 33_11kV 65% 70% 75% 80% 83% 85% 86% 87% 89% 90% 91% 92% 92% 93% 94% 95% 97% 97% 97% 98% 98% 98% 98% 99% 100% 99% 98% 99% 98% 98% 98% 98% 99% 99% 99% 99% 99% 99% 97% 97% 95% 94% 90% 87% 78% 74% 71% 67% 62% 61% 59% 59% 57% 57% 55% 54% 54% 53% 52% 52% 52%

Lucas Heights 33_11kV 71% 72% 75% 77% 77% 80% 81% 83% 83% 86% 86% 89% 89% 89% 90% 93% 93% 93% 93% 94% 93% 94% 93% 94% 96% 97% 100% 99% 96% 95% 92% 89% 84% 84% 82% 81% 78% 76% 74% 77% 73% 71% 71% 69% 69% 66% 65% 64% 62% 60% 61% 61% 60% 60% 61% 61% 61% 58% 58% 58% 58%
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Percentage of peak load

Time of Day, AEDST

Zone Substation Load Profiles on Summer Peak Day (Summer 2015/16)

Chatswood (residential/business) Jannali (primarily residential)
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Winter peak load for winter-peaking zone substations
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fc_object_name 7:15 7:30 7:45 8:00 8:15 8:30 8:45 9:00 9:15 9:30 9:45 10:00 10:15 10:30 10:45 11:00 11:15 11:30 11:45 12:00 12:15 12:30 12:45 13:00 13:15 13:30 13:45 14:00 14:15 14:30 14:45 15:00 15:15 15:30 15:45 16:00 16:15 16:30 16:45 17:00 17:15 17:30 17:45 18:00 18:15 18:30 18:45 19:00 19:15 19:30 19:45 20:00 20:15 20:30 20:45 21:00 21:15 21:30 21:45 22:00 22:15

System 

80% 80% 85% 85% 86% 86% 86% 86% 84% 84% 84% 84% 84% 84% 85% 85% 85% 85% 84% 84% 83% 83% 81% 81% 80% 80% 78% 78% 77% 77% 77% 77% 77% 77% 78% 78% 81% 81% 85% 85% 92% 92% 98% 98% 100% 100% 100% 100% 99% 99% 97% 97% 95% 95% 93% 93% 89% 89% 85% 85% 82%

Jannali 33_11kV 57% 60% 62% 62% 60% 58% 56% 53% 51% 49% 48% 47% 46% 46% 48% 49% 51% 52% 52% 53% 54% 54% 54% 52% 51% 49% 48% 49% 48% 49% 49% 48% 49% 49% 50% 52% 54% 57% 61% 67% 73% 81% 89% 94% 96% 99% 100% 100% 99% 98% 97% 96% 94% 92% 90% 87% 83% 80% 77% 73% 70%

Empire Bay 66_11kV 65% 65% 65% 65% 65% 65% 65% 65% 59% 53% 53% 53% 53% 53% 51% 42% 42% 42% 42% 42% 42% 42% 42% 49% 53% 53% 53% 53% 53% 53% 53% 53% 53% 53% 53% 53% 53% 53% 53% 65% 67% 77% 87% 88% 91% 100% 100% 100% 100% 100% 95% 88% 88% 88% 88% 88% 88% 77% 77% 71% 65%

Wamberal 132_11kV 71% 77% 77% 76% 73% 72% 67% 64% 61% 59% 56% 52% 50% 48% 48% 47% 48% 48% 51% 51% 51% 51% 51% 51% 51% 49% 48% 46% 49% 48% 46% 47% 50% 51% 55% 56% 59% 62% 65% 68% 72% 78% 86% 93% 96% 98% 100% 98% 97% 94% 94% 92% 93% 90% 89% 85% 87% 82% 78% 73% 68%

Newport 33_11kV 66% 71% 74% 77% 79% 80% 78% 77% 78% 77% 77% 76% 75% 74% 74% 74% 72% 73% 72% 71% 69% 69% 70% 69% 69% 68% 67% 65% 66% 67% 66% 65% 64% 64% 65% 67% 70% 74% 78% 81% 85% 89% 93% 97% 98% 100% 100% 99% 97% 96% 94% 93% 92% 92% 94% 90% 87% 83% 84% 79% 79%

Harbord 33_11kV 67% 73% 77% 78% 79% 78% 77% 76% 75% 74% 73% 72% 71% 71% 71% 69% 71% 70% 69% 67% 67% 68% 67% 67% 68% 68% 65% 64% 65% 64% 61% 60% 62% 62% 64% 67% 70% 72% 75% 78% 80% 87% 92% 96% 98% 100% 100% 100% 98% 98% 97% 95% 94% 94% 96% 93% 90% 86% 84% 80% 79%

Killarney 33_11kV 72% 79% 83% 84% 86% 84% 83% 82% 80% 80% 79% 77% 76% 75% 76% 74% 74% 74% 75% 73% 70% 71% 70% 69% 69% 67% 66% 65% 67% 66% 65% 65% 64% 65% 68% 71% 73% 76% 77% 80% 82% 87% 92% 96% 98% 100% 98% 98% 96% 95% 94% 92% 91% 92% 96% 93% 90% 87% 85% 81% 86%

Sans Souci 33_11kV 58% 61% 61% 62% 61% 60% 60% 60% 57% 57% 57% 57% 56% 55% 54% 57% 58% 61% 61% 61% 61% 60% 58% 57% 55% 56% 57% 55% 55% 57% 57% 56% 54% 54% 54% 55% 57% 60% 65% 70% 75% 80% 87% 91% 93% 97% 100% 100% 100% 99% 100% 100% 100% 100% 99% 96% 94% 92% 88% 84% 85%

Umina 66_11kV 56% 61% 64% 66% 66% 66% 67% 64% 61% 57% 55% 54% 51% 50% 49% 48% 49% 49% 48% 48% 50% 52% 53% 49% 47% 47% 49% 51% 53% 54% 54% 57% 60% 63% 64% 66% 69% 73% 77% 81% 84% 91% 96% 99% 100% 100% 99% 98% 94% 92% 90% 89% 93% 88% 89% 83% 85% 78% 74% 69% 66%

Careel Bay 33_11kV 60% 63% 67% 70% 71% 70% 71% 69% 67% 65% 63% 60% 60% 58% 57% 56% 55% 54% 53% 54% 53% 53% 53% 52% 52% 51% 50% 51% 51% 52% 52% 51% 52% 53% 55% 58% 60% 64% 68% 74% 79% 86% 92% 96% 99% 99% 100% 99% 98% 96% 95% 92% 90% 89% 89% 84% 82% 78% 77% 72% 73%

Avoca 66_11kV 61% 68% 72% 75% 76% 76% 78% 77% 77% 77% 77% 77% 76% 74% 73% 71% 71% 69% 69% 69% 69% 67% 66% 66% 66% 66% 66% 65% 62% 62% 64% 64% 64% 64% 64% 67% 71% 73% 79% 83% 85% 90% 94% 97% 97% 100% 99% 95% 94% 93% 92% 90% 93% 89% 90% 86% 87% 83% 80% 76% 72%

Rose Bay 132_11kV 72% 77% 80% 80% 80% 80% 81% 83% 83% 83% 85% 85% 85% 85% 85% 85% 82% 82% 82% 82% 81% 80% 80% 80% 80% 80% 77% 77% 77% 76% 74% 72% 72% 72% 72% 74% 76% 79% 81% 85% 88% 92% 95% 97% 98% 98% 100% 100% 98% 96% 95% 95% 93% 92% 92% 90% 88% 88% 85% 82% 80%

Engadine 33_11kV 57% 60% 61% 62% 62% 60% 58% 57% 56% 55% 54% 54% 54% 53% 53% 54% 57% 57% 59% 59% 59% 60% 59% 60% 59% 57% 57% 57% 56% 56% 56% 56% 55% 56% 58% 60% 61% 64% 68% 73% 79% 86% 92% 96% 99% 100% 100% 100% 98% 95% 95% 92% 91% 89% 87% 84% 81% 78% 74% 70% 68%

Blakehurst 33_11kV 61% 65% 68% 69% 69% 68% 66% 64% 63% 62% 62% 62% 63% 62% 63% 66% 67% 68% 67% 68% 69% 68% 65% 63% 60% 60% 60% 60% 61% 60% 60% 60% 56% 57% 58% 59% 61% 65% 68% 74% 76% 81% 87% 91% 92% 94% 94% 96% 95% 95% 96% 96% 98% 100% 100% 98% 98% 99% 96% 91% 93%

Balgowlah North 132_11kV 72% 78% 80% 82% 83% 82% 83% 83% 83% 82% 81% 81% 79% 79% 78% 77% 78% 78% 77% 76% 75% 76% 75% 75% 75% 74% 72% 71% 72% 71% 69% 67% 68% 69% 71% 72% 74% 77% 80% 82% 85% 89% 94% 97% 99% 100% 100% 99% 98% 97% 96% 95% 94% 93% 94% 91% 88% 86% 83% 80% 78%

Noraville 33_11kV 56% 59% 62% 64% 65% 66% 65% 62% 59% 58% 56% 53% 51% 49% 48% 46% 45% 47% 47% 47% 47% 49% 53% 56% 56% 56% 57% 57% 57% 58% 58% 61% 63% 66% 68% 70% 73% 75% 79% 83% 86% 92% 97% 100% 98% 99% 98% 95% 93% 91% 89% 87% 89% 86% 86% 80% 81% 75% 73% 69% 66%

Cronulla 132_11kV 58% 62% 64% 65% 65% 65% 63% 61% 60% 59% 57% 56% 55% 54% 53% 53% 56% 58% 59% 60% 61% 61% 61% 60% 60% 59% 59% 59% 59% 58% 58% 58% 57% 57% 57% 58% 60% 62% 65% 70% 77% 84% 90% 95% 97% 100% 100% 100% 99% 98% 96% 95% 93% 92% 89% 87% 84% 80% 77% 73% 69%

Swansea 33_11kV 60% 65% 70% 74% 78% 80% 81% 81% 79% 79% 78% 78% 78% 77% 77% 76% 75% 74% 74% 73% 75% 74% 74% 74% 74% 74% 73% 73% 70% 69% 69% 70% 72% 74% 72% 73% 74% 79% 85% 89% 92% 99% 100% 99% 99% 99% 98% 95% 94% 93% 90% 89% 87% 86% 84% 81% 78% 77% 77% 73% 83%

Lindfield 33_11kV 71% 75% 76% 77% 76% 74% 72% 68% 67% 65% 64% 62% 61% 60% 61% 61% 61% 61% 60% 61% 61% 61% 61% 60% 60% 59% 58% 58% 58% 58% 58% 60% 61% 62% 63% 63% 65% 66% 68% 71% 75% 80% 87% 92% 95% 97% 99% 100% 99% 98% 97% 96% 94% 94% 92% 90% 88% 86% 83% 79% 78%

Turramurra 33_11kV 76% 80% 80% 80% 80% 79% 75% 73% 71% 70% 68% 67% 66% 65% 64% 65% 65% 65% 65% 65% 66% 66% 66% 66% 65% 65% 64% 64% 63% 63% 63% 64% 64% 64% 64% 65% 66% 68% 71% 74% 78% 82% 89% 94% 97% 99% 99% 100% 100% 98% 97% 96% 95% 93% 90% 88% 85% 82% 79% 74% 74%

Tomaree 33_11kV 59% 64% 69% 71% 72% 74% 74% 74% 72% 71% 71% 71% 73% 74% 74% 74% 75% 74% 76% 74% 76% 77% 76% 73% 73% 74% 75% 74% 77% 77% 75% 76% 77% 77% 78% 80% 82% 86% 88% 91% 93% 97% 100% 100% 100% 100% 99% 97% 97% 99% 95% 93% 91% 89% 88% 84% 83% 79% 77% 75% 88%

Long Jetty 66_11kV 58% 61% 64% 65% 66% 66% 65% 65% 64% 62% 60% 58% 56% 54% 53% 51% 50% 49% 50% 51% 50% 52% 55% 55% 55% 57% 57% 58% 59% 60% 60% 61% 63% 66% 68% 70% 71% 74% 78% 82% 86% 94% 99% 100% 100% 99% 99% 97% 95% 93% 91% 89% 93% 88% 88% 84% 84% 79% 76% 71% 68%

Mosman 132_11kV 76% 81% 82% 81% 79% 76% 73% 72% 69% 68% 67% 66% 64% 63% 61% 61% 60% 59% 58% 57% 57% 56% 56% 55% 55% 55% 54% 54% 54% 55% 55% 55% 55% 55% 56% 58% 60% 62% 64% 68% 72% 78% 84% 89% 92% 95% 98% 100% 0% 100% 99% 98% 97% 95% 93% 91% 88% 86% 83% 79% 76%

Narrabeen 33_11kV 73% 76% 77% 77% 77% 75% 72% 70% 66% 64% 62% 62% 60% 58% 58% 59% 60% 61% 61% 60% 62% 62% 63% 63% 62% 61% 59% 59% 58% 58% 60% 60% 62% 64% 66% 65% 65% 67% 69% 73% 78% 85% 90% 96% 98% 100% 100% 100% 98% 96% 95% 92% 92% 91% 92% 88% 86% 82% 79% 74% 75%

Riverwood 33_11kV 69% 72% 74% 76% 77% 75% 73% 73% 72% 71% 71% 72% 73% 74% 74% 76% 77% 79% 80% 80% 79% 77% 73% 72% 71% 71% 70% 69% 69% 69% 69% 67% 66% 65% 66% 67% 68% 71% 74% 78% 82% 88% 94% 97% 98% 100% 100% 100% 100% 98% 97% 98% 97% 95% 95% 94% 92% 90% 89% 85% 89%

Drummoyne 132_11kV 64% 68% 72% 74% 75% 75% 74% 73% 72% 72% 72% 71% 70% 69% 68% 67% 65% 63% 62% 60% 59% 58% 57% 57% 56% 55% 55% 54% 54% 54% 54% 54% 54% 54% 55% 56% 58% 61% 64% 67% 73% 79% 85% 89% 92% 95% 98% 99% 99% 100% 99% 97% 95% 93% 91% 89% 87% 84% 81% 77% 73%

Punchbowl 33_11kV 63% 66% 68% 70% 71% 71% 68% 67% 66% 67% 68% 71% 72% 74% 74% 76% 78% 78% 79% 78% 77% 76% 74% 74% 74% 73% 69% 70% 71% 72% 69% 69% 69% 70% 71% 74% 77% 79% 84% 89% 90% 91% 96% 99% 99% 100% 99% 100% 99% 99% 98% 97% 95% 96% 96% 95% 94% 91% 89% 87% 85%

Kirrawee 132_11kV 67% 71% 73% 74% 76% 75% 75% 74% 73% 72% 71% 70% 69% 68% 68% 70% 72% 74% 75% 75% 76% 76% 76% 75% 74% 74% 73% 72% 72% 71% 71% 70% 69% 69% 68% 68% 69% 71% 74% 78% 83% 89% 94% 97% 98% 100% 100% 99% 98% 96% 95% 94% 92% 90% 89% 86% 84% 81% 77% 74% 71%

Pymble 33_11kV 84% 88% 89% 89% 87% 85% 83% 81% 80% 78% 76% 75% 72% 73% 73% 74% 74% 73% 72% 72% 72% 72% 71% 71% 70% 69% 69% 69% 68% 69% 70% 70% 71% 72% 72% 74% 75% 76% 78% 81% 84% 89% 94% 97% 97% 99% 100% 100% 99% 99% 97% 96% 95% 94% 93% 92% 89% 87% 84% 80% 80%

Adamstown 132_11kV 70% 76% 81% 84% 88% 88% 88% 88% 88% 88% 88% 88% 88% 88% 88% 88% 88% 88% 88% 87% 82% 82% 82% 82% 82% 82% 82% 82% 82% 82% 82% 82% 82% 82% 82% 82% 82% 82% 82% 87% 88% 93% 98% 100% 100% 100% 100% 100% 100% 100% 94% 94% 94% 94% 89% 88% 88% 82% 82% 79% 87%

Dee Why West 33_11kV 65% 70% 71% 72% 72% 72% 70% 68% 68% 68% 68% 70% 72% 73% 73% 72% 71% 70% 70% 71% 70% 68% 68% 68% 67% 66% 66% 65% 64% 63% 63% 62% 61% 61% 62% 64% 66% 68% 72% 76% 79% 86% 92% 96% 98% 99% 100% 100% 99% 98% 96% 95% 94% 94% 96% 91% 87% 83% 81% 77% 76%

Campsie 33_11kV 66% 70% 71% 71% 72% 71% 70% 68% 67% 68% 70% 71% 72% 73% 75% 76% 76% 77% 78% 78% 76% 74% 73% 71% 70% 68% 66% 67% 67% 66% 64% 64% 63% 64% 65% 67% 70% 73% 76% 80% 84% 88% 93% 96% 97% 99% 99% 100% 99% 98% 98% 97% 96% 95% 94% 93% 92% 90% 87% 84% 84%

Waverley 132_11kV 66% 72% 76% 78% 78% 76% 75% 75% 75% 75% 75% 75% 72% 71% 71% 71% 71% 71% 69% 68% 66% 65% 63% 62% 62% 62% 62% 62% 62% 62% 59% 59% 59% 59% 59% 59% 61% 62% 64% 68% 73% 78% 83% 86% 88% 90% 93% 95% 97% 97% 100% 100% 99% 97% 97% 95% 93% 93% 89% 85% 82%

Five Dock 33_11kV 67% 71% 74% 74% 74% 64% 74% 70% 70% 70% 70% 70% 70% 73% 74% 75% 76% 76% 77% 76% 73% 71% 71% 70% 67% 65% 64% 64% 63% 62% 62% 63% 63% 64% 65% 67% 69% 71% 74% 77% 81% 86% 91% 94% 97% 98% 99% 100% 100% 100% 100% 99% 99% 97% 95% 94% 92% 89% 87% 84% 82%

Arncliffe 33_11kV 78% 81% 84% 84% 83% 81% 80% 76% 74% 74% 73% 71% 70% 70% 68% 67% 67% 68% 66% 66% 66% 64% 64% 63% 62% 62% 63% 63% 62% 63% 62% 63% 61% 62% 63% 66% 69% 70% 73% 79% 83% 88% 90% 91% 94% 94% 96% 99% 100% 100% 100% 97% 98% 97% 95% 94% 92% 90% 89% 86% 87%

Dulwich Hill 33_11kV 68% 71% 72% 72% 71% 69% 68% 65% 65% 65% 65% 67% 67% 69% 70% 71% 71% 71% 71% 71% 69% 67% 67% 66% 65% 62% 61% 61% 62% 61% 60% 62% 62% 62% 62% 64% 68% 70% 73% 76% 79% 84% 90% 94% 95% 98% 99% 99% 100% 100% 100% 99% 98% 97% 95% 94% 92% 89% 87% 84% 81%

Mona Vale 33_11kV 75% 82% 87% 92% 95% 96% 97% 98% 99% 100% 99% 99% 97% 96% 97% 97% 95% 96% 94% 93% 91% 91% 91% 90% 90% 89% 87% 84% 84% 85% 83% 81% 81% 82% 83% 84% 84% 87% 90% 91% 93% 96% 98% 99% 99% 99% 98% 96% 93% 91% 90% 89% 87% 86% 87% 84% 81% 78% 76% 73% 73%

Kingsford 132_11kV 67% 72% 74% 76% 75% 76% 76% 76% 76% 76% 76% 76% 76% 76% 75% 74% 74% 73% 72% 71% 69% 69% 68% 67% 67% 66% 65% 65% 65% 65% 64% 64% 64% 63% 65% 66% 67% 69% 72% 75% 79% 84% 89% 93% 95% 98% 100% 99% 99% 100% 99% 98% 96% 94% 93% 92% 90% 89% 86% 82% 79%

Leichhardt 33_11kV 70% 74% 75% 76% 76% 76% 75% 74% 75% 75% 75% 74% 74% 77% 80% 79% 80% 81% 82% 81% 78% 77% 75% 74% 72% 70% 71% 71% 69% 68% 68% 69% 68% 69% 68% 69% 72% 73% 74% 78% 81% 83% 88% 91% 94% 97% 99% 100% 100% 100% 98% 98% 97% 96% 94% 92% 90% 88% 87% 83% 80%

Hornsby 132_11kV 73% 76% 78% 79% 79% 79% 79% 78% 80% 82% 84% 85% 85% 84% 84% 83% 83% 80% 78% 77% 77% 77% 76% 76% 76% 76% 76% 75% 73% 73% 72% 73% 71% 70% 71% 72% 73% 75% 77% 80% 84% 89% 92% 95% 96% 98% 100% 100% 100% 99% 98% 97% 96% 95% 94% 92% 89% 86% 83% 79% 79%

Clovelly 132_11kV 71% 76% 79% 81% 81% 79% 78% 78% 78% 78% 78% 77% 77% 76% 76% 75% 75% 74% 73% 71% 70% 69% 68% 68% 67% 66% 65% 65% 64% 64% 64% 64% 65% 65% 65% 66% 67% 68% 70% 73% 77% 82% 87% 91% 93% 96% 98% 100% 100% 100% 99% 98% 96% 95% 93% 91% 90% 88% 85% 81% 78%

Chatswood 33_11kV 76% 80% 82% 83% 82% 80% 78% 77% 76% 74% 74% 75% 78% 79% 79% 79% 80% 80% 78% 76% 76% 77% 74% 73% 72% 72% 72% 71% 70% 68% 68% 68% 66% 66% 68% 69% 71% 72% 75% 79% 83% 88% 92% 94% 95% 97% 98% 100% 99% 99% 99% 99% 99% 97% 95% 95% 93% 91% 88% 85% 84%

Double Bay 132_11kV 75% 81% 86% 89% 90% 91% 92% 94% 95% 97% 97% 96% 97% 97% 96% 96% 96% 96% 95% 94% 94% 93% 93% 92% 92% 91% 90% 89% 88% 88% 87% 87% 86% 87% 87% 88% 90% 91% 92% 93% 95% 97% 99% 100% 100% 100% 100% 100% 97% 95% 94% 93% 91% 90% 89% 87% 85% 83% 81% 78% 77%

Marrickville 132_11kV 78% 83% 87% 90% 94% 94% 96% 96% 97% 98% 98% 100% 99% 99% 100% 100% 100% 99% 98% 97% 96% 96% 95% 94% 92% 90% 88% 89% 90% 87% 87% 85% 84% 85% 85% 85% 85% 86% 86% 87% 88% 91% 94% 96% 96% 97% 98% 97% 97% 97% 96% 96% 94% 93% 92% 90% 88% 87% 86% 84% 81%

Manly 33_11kV 65% 71% 71% 71% 71% 71% 71% 71% 71% 71% 71% 71% 71% 72% 76% 76% 76% 76% 76% 76% 76% 76% 76% 76% 76% 76% 76% 71% 71% 71% 71% 71% 71% 71% 71% 71% 71% 71% 71% 74% 77% 82% 86% 90% 91% 93% 96% 96% 96% 96% 96% 96% 96% 97% 100% 97% 96% 92% 88% 84% 80%

Beacon Hill 33_11kV 78% 84% 93% 95% 98% 98% 99% 100% 99% 99% 98% 98% 97% 97% 98% 96% 96% 95% 94% 92% 91% 91% 90% 91% 92% 91% 89% 87% 87% 87% 86% 85% 84% 84% 85% 87% 89% 89% 91% 91% 89% 93% 95% 95% 89% 88% 89% 87% 86% 84% 83% 82% 79% 79% 80% 77% 75% 72% 69% 66% 69%

Crows Nest 33_11kV 78% 85% 91% 95% 96% 97% 96% 96% 96% 95% 94% 95% 94% 94% 94% 94% 94% 94% 94% 94% 93% 91% 91% 90% 89% 89% 89% 86% 86% 86% 85% 84% 84% 84% 84% 86% 87% 87% 89% 90% 93% 96% 98% 100% 97% 98% 99% 99% 97% 97% 95% 94% 93% 92% 90% 90% 87% 85% 84% 82% 79%

Paddington 33_11kV 71% 78% 81% 85% 84% 83% 81% 81% 81% 80% 79% 79% 80% 80% 80% 80% 81% 80% 79% 79% 78% 77% 77% 76% 76% 76% 75% 75% 74% 74% 73% 73% 73% 73% 73% 74% 76% 77% 78% 80% 83% 86% 88% 92% 94% 96% 98% 99% 100% 100% 100% 99% 97% 97% 97% 94% 93% 92% 88% 85% 82%

Kurnell South 132_11kV 75% 78% 80% 83% 83% 84% 85% 84% 83% 82% 80% 79% 79% 79% 79% 81% 81% 82% 82% 82% 82% 82% 83% 85% 84% 83% 83% 81% 80% 80% 75% 73% 71% 72% 76% 76% 75% 75% 75% 77% 84% 96% 99% 99% 99% 100% 95% 90% 95% 96% 95% 95% 90% 88% 80% 78% 76% 69% 73% 74% 75%

Maroubra 132_11kV 79% 81% 83% 84% 84% 84% 83% 83% 85% 84% 82% 82% 83% 84% 85% 85% 86% 86% 87% 86% 86% 86% 86% 85% 84% 83% 81% 81% 80% 80% 79% 79% 77% 78% 79% 80% 80% 82% 84% 87% 90% 93% 96% 97% 98% 99% 100% 100% 100% 100% 99% 99% 98% 97% 96% 95% 92% 90% 88% 86% 84%

Matraville 33_11kV 71% 72% 78% 78% 77% 75% 75% 75% 74% 75% 74% 74% 75% 74% 75% 74% 76% 75% 76% 75% 74% 76% 76% 75% 75% 74% 75% 76% 78% 78% 78% 78% 77% 77% 77% 78% 80% 82% 84% 88% 91% 94% 97% 100% 99% 99% 100% 99% 91% 89% 90% 88% 88% 85% 84% 82% 80% 79% 78% 75% 77%

Tomago 33_11kV 91% 94% 95% 97% 100% 99% 96% 94% 93% 94% 96% 95% 93% 93% 92% 93% 93% 91% 89% 88% 87% 86% 88% 85% 85% 87% 89% 87% 86% 87% 87% 86% 81% 72% 64% 58% 57% 57% 64% 67% 70% 70% 69% 71% 69% 65% 67% 68% 68% 67% 67% 66% 66% 66% 66% 66% 66% 64% 64% 62% 60%

Vales Point 33_11kV 56% 67% 68% 66% 65% 66% 66% 63% 62% 60% 60% 60% 63% 57% 55% 67% 72% 71% 65% 56% 55% 53% 56% 55% 56% 55% 52% 55% 59% 65% 75% 88% 86% 86% 86% 84% 85% 87% 85% 71% 68% 70% 80% 85% 88% 89% 90% 93% 88% 81% 77% 79% 92% 95% 94% 88% 77% 79% 91% 97% 97%
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