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Imporiant notice

PURPOSE

This pricing methodology has been prepared by AEMO for the purposes of Part J of the National Electricity
Rules, as modified by clause S6A.4.2(k). [It has been approved by the AER in accordance with and for the
purposes set out in the National Electricity Rules.]' The National Electricity Rules and the National Electricity
Law will prevail over this document to the extent of any inconsistency.

T This statement will apply if and when the Pricing Methodology has been approved by the AER after completion of its consultation process.
© 2021 Australian Energy Market Operator Limited.
The material in this publication may be used in accordance with the copyright permissions on AEMO’s website.
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Glossary

Unless the context otherwise requires, this document will be interpreted in accordance with Schedule 2 of the
NEL.

ltalicised terms used in this document have the same meanings given to those terms in the National
Electricity Law and National Electricity Rules (NER) or the AER Guidelines unless otherwise specified.

Capitalised words, phrases and abbreviations have the meanings set out opposite them in the table below
when used in this document.

TERM MEANING
AARR aggregate annual revenue requirement for prescribed transmission
services

Additional assets Transmission assets that provide prescribed transmission services but
are not the subject to transmission determinations under chapter 6A of

the NER.

Adoptive Jurisdiction The State of Victoria

AER Guidelines The AER's pricing methodology guidelines made under rule 6A.25 of
the NER, effective from 31 October 2007 as amended from time to
time.

Auction Revenue Receipts (if any) resulting from the auction of the rights to inter-

regional settlements residue.

ASRR annual service revenue requirement

CAMD Contract agreed maximum demand as agreed between AEMO and a
Transmission Network User

CNSP Co-ordinating Network Service Provider
CRNP Cost reflective network pricing
DTS The transmission system, or a part of a transmission system, situated

wholly or substantially in Victoria declared by the Minister as the
declared transmission system pursuant to section 30 of the NEVA.

DTSO A person who owns, controls or operates the DTS, or a part of the
DTS, declared by the Minister to be a declared transmission system
operator pursuant to section 31 of the NEVA.

Financial year

The period from 1 July to the next 30 June

Financial year t

The Financial year in which transmission prices being calculated are to
apply

Financial year t+1

The Financial year following the Financial year t

Financial year t-1

The Financial year prior to the Financial year t

Financial year t-2

The Financial year two years prior to Financial year t, which represents
the most recent Financial year where full historical data is available for
pricing purposes

MAR

maximum allowed revenue.
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MLEC modified load export charge.

NEL National Electricity Law

NER National Electricity Rules (version 154)
NEVA National Electricity (Victoria) Act 2005 (Vic)
ORC Optimised replacement cost

Revenue Methodology

AEMO's Revenue Methodology for Victoria's Electricity Transmission
System dated 11 July 2011, published under clause S6A.4.2(c) of the
NER, effective from 1 July 2011 as amended from time to time.

AusNet Services

AusNet Transmission Group Pty Ltd, which is the DTSO for the major
part of the declared transmission system.

Transmission Customer

Transmission Customers that receive a Customer transmission use of
system service pursuant to the NER

TNSP

A Transmission Network Service Provider
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1 Overview

1.1 Introduction

As part of its functions AEMO provides shared transmission services to users of the DTS. These services
include the planning of future requirements and the procuring of augmentations in the DTS.

The costs which AEMO incurs in performing these functions (known as the Maximum Allowed Revenue
(MAR)) are recovered by AEMO through charges to Transmission Customer. Most transmission charges are
paid by distribution businesses, with some paid by large Transmission Customers directly connected to the
DTS. AEMO’s MAR is calculated as detailed in AEMO'’s Revenue Methodology, which is published on AEMO's
website.

The majority of AEMO’s MAR is made up of:

e Revenue relating to transmission assets owned, operated or controlled by DTSOs that is regulated
under the NER and which provide transmission services to AEMO.?

e The costs under contracts between AEMO and service providers that provide transmission network
services, equivalent services by the use of other alternative networks or non-network alternatives.

e MLEC
e Net intra-regional settlements residues
e Auction revenue

AEMO's planning and procurement costs for the Victorian DTS. This pricing methodology sets out how AEMO
will recover its MAR for the 5-year regulatory period from 1 July 2022 to 30 June 2027. It has been developed
in line with the requirements of the NER and the AER Guidelines.

1.2 Allocation

The allocation of costs permitted to be recovered (MAR) are set out in sections 3.3 and 3.4.

1.3 Pricing Structure

At the date of this Pricing Methodology, there were 37 Transmission Customer Connection Points (each a
“Connection Point”) in the DTS.

Every year, for each of the Connection Points, AEMO sets a:
e Locational Price.
e Non-locational Price.
e Common transmission services Price.

The price setting process and pricing structure is set out in section 3.5.

1.3.1 Locational prices and charges

The Locational Price is based on a cost reflective network pricing (CRNP) methodology and demand at times
of greatest DTS utilisation for which network investment is likely to be contemplated.

2 At the date of this Pricing Methodology, the only DTSOs whose assets are subject to revenue regulation under the NER are AusNet Services and
Murraylink.
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1.3.2 Non-locational prices and charges

Non-locational Prices are calculated on a postage stamp basis which applies a uniform price per MW for all
Transmission Customers regardless of their system use.

1.3.3 Common services prices and charges

Prescribed common transmission services prices are calculated on a postage stamp basis which applies a
uniform price per MW for all Transmission Customers regardless of their system use.

1.3.4 Duration of methodology

This methodology is effective for a 5-year period from 1July 2022 to 30 June 2027.

2 AEMO's responsibilities in the DTS

AEMO provides shared transmission services via the declared transmission system (DTS) in Victoria and
allocates the MAR for shared transmission services to Connection Points in the Victorian DTS.

Multiple TNSPs provide shared network capability services to AEMO in Victoria.

These TNSPs to the extent that their revenue is regulated by the AER, must advise AEMO annually of the
aggregate annual revenue requirement for their part of the transmission system that is used to provide
shared network capability services to AEMO.

Other sources of costs allocated by AEMO include payments made to service providers under service
contracts awarded to augment the DTS. More information on the revenue recoverable by AEMO under these
contracts can be found in the Revenue Methodology.

AEMO then allocates (in accordance with this pricing methodology) the total aggregate annual revenue
requirement of all TNSPs for each Connection Point.

3 Pricing methodology

3.1 Background

This pricing methodology sets out how AEMO will allocate its MAR for provision of prescribed shared
transmission services over the 5-year regulatory period from 1 July 2022 to 30 June 2027. AEMO’s MAR is
calculated in accordance with AEMO’s Revenue Methodology, which is published on AEMO's website?.

3.2 Overview of the Pricing Methodology

Determining prescribed shared transmission service prices involves the following key steps:
1. Allocating the MAR:
— allocating the MAR to prescribed TUOS services and prescribed common transmission services.

— allocating prescribed TUOS services into pre-adjusted locational component and pre-adjusted non-
locational component.

— adjusting the pre-adjusted locational component to account for any Auction Revenue, MLEC and other
adjustments including those allowed under clause 6A.23.3(b) of the NER.

3 https://aemo.com.au/-/media/files/pdf/revenue-methodology-for-vic.pdf

© AEMO 2021 |



— adjusting the pre-adjusted non-locational component to account for intra-regional settlements residue,
over or under recovery, any prudent discounts, and other adjustments including those allowed under
clause 6A.23.3(e) of the NER.

2. Allocating the adjusted locational component to individual Connection Points based on CRNP
methodology.

3. Calculating prices for the following categories of prescribed transmission services*:
— prescribed TUOS services - adjusted locational component.
— prescribed TUQS services - adjusted non-locational component.
— prescribed common transmission services.

4. Calculating charges for the following categories of prescribed transmission services:
— prescribed TUQS services - adjusted locational component.
— prescribed TUQS services - adjusted non-locational component.
— prescribed common transmission services.

Appendix A provides an overview of the pricing process in a flowchart format.

Section 3.3-3.5 below describes each of the steps in further detail.

3.3 Allocating the MAR

3.3.1 Cost allocation to service categories

The first stage in calculating prescribed shared transmission service prices is to allocate prescribed TUOS
services and prescribed common transmission services with the costs that are directly attributable to providing
the relevant category of prescribed transmission service as applicable in the Adoptive Jurisdiction.

AusNet Services and Murraylink, as DTSOs that are revenue regulated under the NER in respect of the
Adoptive Jurisdiction, provide sufficient information to AEMO so that AEMO can allocate the MAR for
prescribed TUOS services and prescribed common transmission services.

AEMO also recovers costs of providing prescribed shared transmission services arising from service contracts
entered with service providers but are not revenue regulated as described above. These costs are charged
according to a service agreement between AEMO and the service provider. AEMO allocates these assets to
the relevant service category in accordance with clauses 2.4(a)(3) and (4) of the AER Guidelines.

AEMO's planning and procurement and other costs for the Victorian DTS® are allocated to prescribed
common transmission services.®

3.3.2 Allocation of the prescribed TUOS service category

The NER sets out particular requirements for the allocation of MAR for prescribed TUOS services. The NER
requires that the share of the MAR for prescribed TUOS services be allocated to Transmission Customers'’
Connection Points in the form of both a locational and non-locational component.

In accordance with the NER, AEMO will allocate the MAR for prescribed TUOS services as follows:
e 50% to pre-adjusted locational component; and

e 50% to pre-adjusted non-locational component.

4 Note: AEMO does not set a price or levy charges for prescribed entry services or prescribed exit services. Those prices are set by AusNet Services and
charges are levied directly against relevant Customers by AusNet Services.

> Planning costs include costs resulting from connections that cannot be allocated to a defined user

® Under the Second VNI SIPS Ministerial Order made under section 16Y of the NEVA on 5 November 2020, the portion of AEMO'’s MAR that constitute
'AEMO contracting costs’ are allocated to prescribed common transmission services.
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3.3.3 Adjustment of the locational component and the non-locational
component

AEMO will adjust the pre-adjusted locational component by:

e accounting for the estimated Auction Revenue receipts;

e subtracting or adding any further adjustments to Auction Revenue consistent with 6A.23.3(f);

e subtracting or adding the net MLEC receivable or payable by AEMO, where the MLEC is calculated
consistent with the methodology in 6A.29A (see Appendix C);

e subtracting or adding any adjustments to the MLEC consistent with 6A.23.3(f).

In accordance with clause 6A.23.3(d), if the result of this adjustment yields a negative number, the adjusted
locational component will be deemed to be zero and the absolute value of the negative amount will be
subtracted from the pre-adjusted non-locational component.

AEMO will adjust the pre-adjusted non-locational component by:

e accounting for any estimated net intra-regional settlement residue receipts;

e subtracting or adding any over/under recovery of AEMO's MAR from a previous year,
e accounting for any adjustments consistent with 6A.23.3(f);

e accounting for any over/under recovery of AEMO’s MAR as a result of applying the 2% price cap
explained in section 3.5.1 below;

e accounting for any under recovery as a result of applying any prudent discounts explained in section 5
below;

e accounting for any over/under recovery of AEMO's MAR as a result of the adjusted locational component
being set to zero (explained above); and

e accounting for the amount of NTP function fees applicable to AEMO as a Co-ordinating Network Service
Provider under clause 2.11.3(ba) of the NER.

3.4 Allocating the adjusted locational component to individual
Connection Points

In accordance with the NER, prices for the recovery of the MAR allocated to the adjusted locational
component of prescribed TUOS services will be based on demand at times of greatest DTS utilisation for which
network investment is most likely to be contemplated.

AEMO will use the CRNP methodology to allocate the adjusted locational component to Connection Points’.
The methodology estimates the proportionate use of relevant transmission system assets by each
Transmission Customer based on loadflows and the optimised replacement cost (ORC) of those assets as
described below.

To allocate the adjusted locational component to Connection Points, the following input data will be used:

e An electrical load flow model of the Victorian network that includes all committed augmentations in
Financial year t.

e A cost model detailing the optimised replacement cost (ORC) for each network element in the static
model of the Victorian DTS in Financial Year t-2.

e Load and generation data for each half hour during Financial year t-2.

e Where agreed, the CAMD agreed with Transmission Customers, or historical average monthly maximum
demand data.

7 AEMO uses the software package TPRICE which implements the CRNP methodology.
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For modelling loads at Connection Points, if historical average monthly maximum demand data is unavailable
or only partially available AEMO will use a forecast average monthly maximum demand instead. This is
discussed in detail in section 3.5.1 below.

3.5 Calculating locational, non-locational and common service
prices and charges

3.5.1 Locational prices and charges for each Connection Point

Using the CRNP methodology in section 3.4 results in a lump sum dollar amount being recovered at each
Connection Point representing the adjusted locational component of prescribed TUOS services.

To calculate the price to recover this lump sum (“Locational Price"), AEMO will use:
e The CAMD, if the Transmission Customer has agreed to a CAMD, or

e the average of the Transmission Customer’s Connection Point half-hourly monthly maximum demand
value recorded at the Connection Point over a period of 3658 days in Financial year t-2.

If the historical average of the Transmission Customer’s Connection Point half-hourly monthly maximum
demand data is unavailable for the period specified above or only partially available for a Connection
Point, forecast average monthly maximum demand for the Financial year t in which the Locational Prices
will apply may be used instead. This forecast will be determined by AEMO in consultation with the relevant
Transmission Customer and may be either a forecast average monthly maximum demand for the Financial
year t at the new Connection Point or may involve the use of the CAMD as a proxy and taking into
account the likelihood of any negative half hourly intervals. This will be applicable for new Connection
Points commissioned in the Financial year t in which the Locational Prices will apply, or for new
Connection Points recently commissioned (within Financial year t-1) where historical average maximum
demands in Financial year t-1is only partially available.

The lump sum dollar amount described above is divided by the Transmission Customer’'s CAMD or in the
absence of a CAMD, by average of the Transmission Customer’s Connection Point half-hourly monthly
maximum demand value recorded at the Connection Point over a period of 365 days in Financial year t-2
and is expressed as $/MW.

For the calculations above, any half-hourly interval used to determine the average monthly maximum
demand will set to zero any half-hourly interval which has a negative value and any negative monthly
maximum demand will be set to zero and excluded from the averaging process. When a forecast of the
average monthly maximum demand is used, any negative monthly maximum demand will be set to zero and
excluded from the averaging process.

As provided in the NER, prices for recovering the adjusted locational component of prescribed TUOS services
must not change by more than 2% per annum on a load weighted average basis for the Victorian region
compared with the previous regulatory year. This is subject to exceptions under clause 6A.23.4(b)(3). Any
under or over recovery resulting from this price constraint will be recovered or offset (as appropriate) by
adjusting the pre-adjusted non-locational component of prescribed TUOS services.

Under the AER Guidelines, the Locational Price calculated must be applied to a measure of actual, forecast or
contract demand to derive the locational charge.

AEMO will charge Transmission Customers for the adjusted locational component of prescribed TUOS services
by multiplying the Locational Price by the higher of:

e the CAMD, if the Transmission Customer has agreed to a CAMD, and

8 AEMO will use 366 days in a leap year.
9 AEMO will use 366 days in a leap year.
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e the Transmission Customer’s actual average demand at the time of the monthly maximum demand for
Financial year t-2) for their respective Connection Point.

If historical average monthly maximum demand data for Financial year t-2 is unavailable or only partially
available for a Connection Point, AEMO will charge Transmission Customers for the adjusted locational
component of prescribed TUOS services by multiplying the Locational Price by the actual average monthly
maximum demand for the Financial year t for their respective Connection Points. This will be done in two
steps.

e |Initially Transmission Customers will be charged for the adjusted locational component of prescribed TUOS
services by an amount equal to the Locational Price multiplied by the forecast average monthly maximum
demand for the Financial year t.

e After the end of the Financial year t, once the actual average monthly maximum demands for Financial
year t are known, the charges paid during the year will be adjusted such that the total annual locational
charge is equal to the Locational Price multiplied by the actual average monthly maximum demand for the
Financial year t. Any over or under recovery in Financial year t as a result of this adjustment would be
charged or reimbursed through an adjustment to pre-adjusted non-locational component of prescribed
TUOS services in financial year t+1.

Under exceptional circumstances under section 4 below, the Transmission Customer may request that AEMO
consider setting the Transmission Customer’s locational charge on the basis of actual data for the remainder
of Financial year t.

AEMO does not propose to recalculate Locational Prices for financial year t in circumstances where load at a
Connection Point(s) changes significantly after the Locational Prices for Transmission Customers have been
determined and published by AEMO for Financial year t.

For the calculations above, any half-hourly interval used to determine the average monthly maximum
demand will set to zero any half-hourly interval which has a negative value and any negative monthly
maximum demand will be set to zero and excluded from the averaging process. When a forecast of the
average monthly maximum demand is used, any negative monthly maximum demand will be set to zero and
excluded from the averaging process.

3.5.2 Non-locational prices and charges for each Connection Point

In accordance with the NER, prices for the recovery of the MAR allocated to the adjusted non-locational
component of prescribed TUOS services will be set on a postage-stamp basis.

AEMO will calculate two prices for the recovery of the adjusted non-locational component of prescribed TUOS
services ("Non-locational Price”), namely:

e An energy-based price based on historical metered energy offtake or current metered energy offtake
($/MWh); and

e A contract agreed maximum demand price (CAMD) price ($/MW)

unless a reduced charge for the Connection Point in accordance with clause 6A.26.1 of the NER has been
negotiated.

These two prices will be calculated in such a way that a Transmission Customer with a load factor equal to the
median load factor for Connection Points would be indifferent to which of the two prices applies. The load
factor is calculated as the Transmission Customer’s average demand at a connection point divided by their
maximum demand at that connection point. The Non-locational Prices will be the same for each Connection
Point on the Victorian DTS and will be determined so that the total amount AEMO expects to recover from
charges for the adjusted non-locational component does not exceed the adjusted non-locational component
of the MAR for prescribed TUOS services.

The CAMD price will only be available to Transmission Customers who are party to a Use-of System
Agreement with AEMO which specifies a CAMD and penalties for exceeding the CAMD.
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Transmission Customers with a CAMD are charged the lower of:
e the Non-locational Price multiplied by the CAMD, or

e the Non-locational Price multiplied by the historical metered energy offtake at the Connection Point for
Financial year t-2.

The energy-based price will be available to Transmission Customers who do not have a Use of System
Agreement with AEMO which specifies a CAMD and penalties for exceeding the CAMD.

Transmission Customers without a CAMD are charged the energy-based Non-locational Price multiplied by
the metered positive half-hourly energy offtake at the Connection Point for Financial year t-2. However, if the
Transmission Customer has elected to use energy the Transmission Customer will be charged the price
multiplied by the energy.

If historical metered energy offtake for the most recent 12 months is unavailable or only partially available for
a Connection Point, forecast energy offtake for the Financial year t may be used instead. This forecast will be
determined by AEMO in consultation with the relevant Transmission Customer. This will be applicable for new
Connection Points that will be commissioned in the Financial year t in which the Non-locational Prices will
apply, or for new Connection Points recently commissioned where historical metered energy offtake for the
Financial year t-1is unavailable or partially available.

For the calculations above, any half-hourly interval used to determine the metered energy offtake will set to
zero any half-hourly interval which has a negative value.

Under exceptional circumstances under section 4, the Transmission Customer may request that AEMO
consider setting the Transmission Customer’s non-locational charge on the basis of actual data for the
remainder of the Financial year t.

3.5.3 Prescribed common fransmission services prices and charges

In accordance with the NER, prices for the recovery of the MAR allocated to the prescribed common
transmission services will be set on a postage-stamp basis.

AEMO will develop prices and charges for prescribed common transmission services in a method similar to
that used to develop prices for the adjusted non-locational component for prescribed TUOS services.

4 Exceptional circumstances

Under exceptional circumstances where a Transmission Customer’s load is likely to differ significantly from
what was previously expected, the Transmission Customer may request that AEMO consider charging the
Transmission Customer on the basis of actual data for the remainder of the current period (t).

AEMO will consider requests on a case by case basis. Examples of situations where the use of forecast
average monthly maximum demand may be appropriate include:

e The transfer of significant amounts of load to/from Connection Points.
e The commissioning/decommissioning of significant amounts of load.

e The highly variable nature of load, results in significant deviations between historical average monthly
maximum demand and forecast average monthly maximum demand.

5 Prudent discounts

AEMO may, but is not required to, agree with a Transmission Customer to charge lower prices for prescribed
TUQS services and prescribed common transmission services than the prices determined in accordance with
this Pricing Methodology.
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In the event that a Transmission Customer does receive prudent discounts in the future, AEMO will adjust the
pre-adjusted non-locational component of the prescribed TUOS services and the prescribed common services
component to allow for the amount of the estimated under recovery arising from that discount in Financial
Year t.

é Energy Storage Systems

“Energy Storage Systems” encompass different electricity storage technologies including but not limited to
batteries, pumped hydro storage and flywheels.

Subject to the NER and the exceptions below, AEMO will not determine a charge under this Pricing
Methodology in respect of Connection Points at which Energy Storage Systems are directly connected, either
in respect of supply (discharging), or consumption (charging). This will apply to arrangements where the
Energy Storage System is co-located with a generating system and is located behind the generator’s energy
meter,

For the avoidance of doubt, and subject to the exceptions below, the point of connection of an Energy
Storage System that is directly connected to the DTS will not be considered as a Connection Point for the
purposes of this Pricing Methodology.

The exemption from being charged under this Pricing Methodology is subject to the following exceptions:

e an Energy Storage System that is co-located with a customer's load that is directly connected to a
transmission system (that is, a load that is not supplied through a connection point to a distribution system)
and is itself located behind the meter.

e pumped hydro storage systems that are recharged by use of electrically powered pumps, will not be
exempted where the electrically powered pumps are used to recharge the hydro reservoir(s) are used for
other purposes than exclusively for the pumped hydro storage system. The customer will be required to
agree to the exclusive use of the pumps for the pumped hydro storage system in its Use of System
Agreement and maintain that obligation for the duration of the term of the agreement.

e Energy Storage Systems that are connected to distribution systems are not directly charged the prices set
out in clause 1.3 but such prices (in the form of charges to the relevant DNSP) may form part of the
customer’s connecting DNSP’s tariff charges. No accommodation can be made to “remove” any TUOS
component of that charge, however, the customer may be able to negotiate an “avoided TUOS" rebate in
recognition of the contribution of the Energy Storage System’s towards overall reduction in energy or
demand over the transmission connection point.

e AEMO retains the right to determine whether to allow an exemption on any other arrangement involving
an Energy Storage System at the time that the facility’s connection application is made.

7 Billing and financial transfers

7.1 Biling arrangements for inter-regional TUOS charging
In accordance with clause 6A.29A.4, AEMO will:

e issue invoices for MLEC to co-ordinating network service providers (CNSP) for each interconnected region,
as equal monthly instalments; and

e Pay invoiced MLEC to CNSPs for each interconnected region.
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7.2 Biling arrangements for Transmission Customers

AEMO will issue monthly invoices to Transmission Customers. These will contain at least the minimum
information requirements specified in clause 6A.27.2 of the Rules.

Transmission Customers must pay charges for prescribed transmission services properly charged and billed in
accordance with this Pricing Methodology by the date specified on the invoice. Charges derived from
Locational Prices will include adjustments for net MLEC either payable to or receivable by AEMO.

7.3 Financial tfransfers

AEMO will pay to each relevant TNSP the revenue it collects for charges for the prescribed transmission
services provided by assets owned by those TNSPs. This revenue will be inclusive of net MLEC receivable by
AEMO from other CNSPs of interconnected regions.

These financial transfers will be paid in accordance with the Rules and as per agreements negotiated between
the parties.

8 Prudential requirements

Under the NER, AEMO may require a Transmission Customer to establish prudential requirements for either
or both connection services and TUOS. These prudential requirements may take the form of, but need not be
limited to, capital contributions, prepayments or financial guarantees.

In the event that a capital contribution or prepayment is required, any contribution will be taken into account
in determining prescribed transmission service prices in a manner negotiated between the parties and in all
cases in accordance with the relevant provisions of the Rules.

9 Derogations

Under clause 2.1(o) of the AER Guidelines, AEMO's pricing methodology must include details of any
derogations in accordance with Chapter 9 of the NER.

Clause 9.8.4 of the NER requires that in determining transmission service pricing and revenues, the AER must
ensure that each Distributor has the benefit or burden of an equalisation adjustment for each financial year as
shown in Table 1, multiplied by the relevant factor as shown in Table 2:

Table 1:

Business Equalisation Adjustment ($'000))

SPI Electricity (4,939)

Powercor Australia Ltd (19,011)
Jemena 5171

CitiPower Pty Ltd 5,920

United Energy Ltd 12,859

Table 2

If the financial year falls within the period: | then the relevant factor is:

July 2011 - 30 June 2015 40
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If the financial year falls within the period: | then the relevant factor is:
July 2015 - 30 June 2020 .20

Thereafter 0

AEMO must, in allocating revenue to be recovered from each Distributor to which it provides prescribed TUOS
services and prescribed common transmission services by means of, or in connection with a declared shared
network in each financial year of a relevant regulatory period, adjust the allocation in accordance with the
clause above.

10 Monitoring and compliance

In accordance with clause 6A.24.2 of the NER, AEMO will publish a current copy of its approved pricing
methodology on its website. In addition, in accordance with clause 6A.16 as modified by clause S6A.4.2(f),
AEMO will publish its prescribed shared transmission service prices for each regulatory year on AEMO's
website in accordance with the NER.

11 Differences between current and final
pricing methodology

AEMO's pricing methodology differs from its previous pricing methodology as set out below:

e Measurement of energy and demand at Connection Points is altered to remove 30-minute periods with
negative values.

e Clarifications surrounding charging of transmission prices to Energy Storage Systems along with
exceptions.

e Adoption of the 365 day demand based CRNP methodology to replace the MD10 methodology used to
date.

e Various changes to harmonise definitions and phrases as relevant with those in the NER, NEL and the AER
Guidelines.

e Accounting for NTP function fees applicable to AEMO as a Co-ordinating Network Service Provider under
clause 2.11.3(ba) of the NER.

e Accounting for the treatment of costs associated with Ministerial Orders pursuant to section 16Y of the
NEVA.

e Changes to energy/demand data used to calculate prices and charges resulting from a change in
transmission pricing publication dates resulting from a change to Victorian DNSP price regulation
approvals.
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12 Appendix A: Overview of AEMO’s Pricing
Methodology
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Figure 1: Overview of TUOS Pricing Methodology
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13 Appendix B: TUOS worked example

13.1 Calculation of total annual service revenue requirements (ASRR)
for prescribed TUOS services and prescribed common
transmission services

Assume a simple power system as depicted by figure Figure 2 below consisting of two generators and four
Transmission Customer Connection Points with loads 1to 4.

Bus 20
Gen 1 C) Bus 50 Bus 60
ssio [ tine 7
Gen 2@ Line 6 Line 5
Bus 30 _
Line 3 ——Line 1 Load 4
J_—— Line 2 Load 3
Capl
Load 1

Load 2

Figure 2: Simple power system

Also assume that at bus 60, the network is interconnected to a transmission network of another
interconnected region.

13.1.1 DTSO component of ASRR

Assume a single DTSO in the region. The DTSO notifies AEMO of the DTSO's ASRRs and its operating and
maintenance costs incurred in the provision of prescribed common transmission services. Assume the
following:

e The DTSO's ASRR for prescribed TUOS services is $20m.

e The DTSO's ASRR for prescribed common transmission services is $10.7m.

13.1.2 Additional assets

In the sample power system depicted in Figure 1 above, the following network elements are additional assets;
they provide shared network services that are operated and maintained by the DTSO or other service
providers under service agreements with AEMO described in the Revenue Methodology, the costs of which
are not included in the determination of the DTSO's AARR:

e Line 1, between Bus 20 and Bus 40.
e Line 3, between Bus 30 and Bus 40.
e (Capacitor 1, at Bus 30.

As the costs of these network elements are not reflected in the DTSO's AARR, AEMO will allocate each of
these additional assets to either the prescribed TUOS services or prescribed common transmission services
categories of prescribed transmission services, with charges as per the service agreements (“additional assets”).
Assume the charges are allocated as in Table 1 below.
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Table 1: Annual service charges for additional assets

Additional assets Allocation to category of Annual service
prescribed transmission services chorge ($m)
Llne 1 Prescribed TUOS services

Prescribed TUOS services 10 045
Capacitor 1 Prescribed common 1.8
fransmission services

13.1.3 AEMO planning and procurement costs

Assume that AEMO's net annual Victorian planning and procurement cost is $1.5m.

13.1.4 Determine total ASRRs

AEMO then sums the prescribed TUQOS services and prescribed common transmission services categories to
arrive at the total Victorian ASRRs in Table 2:

Table 2: Total ASRRs for Victorian region

Category of prescribed BINOXS Additional AEMQO'’s Total ASRRs for

fransmission services ASRR ($m) | assets ($m) Victorian Victorian
planning and region ($m)
procurement

($m)

Prescribed TUQOS services [

Prescribed common 10.7
tfransmission services

13.2 Adjustment of pre-adjusted locational component of prescribed
TUOS services and allocation to Connection Points

13.2.1 Locational component and adjustments

AEMO then calculates the pre-adjusted locational component of the prescribed TUOS service as 50% of the
ASRR for prescribed TUOS services ($38.745m from Table 2), and adjusts this with the inter-regional
settlement residue auction revenue. Assume:

e Zero inter-regional settlement residue auction revenue;
e $1.5m of MLEC payable by AEMO to the CNSP of the interconnected region; and

e $0.5m of MLEC receivable by AEMO from the CNSP of the interconnected region. Further details of
this calculation for this can be found in appendix C.

Therefore, the net MLEC is $1m payable by AEMO, and is added to calculate the adjusted locational
component.

e Adjusted locational component = $20.373 ($38.745m x 50% + $1m due to net MLEC payable by
AEMO)

13.2.2 Allocation to Connection Points

The CRNP methodology simultaneously allocates the adjusted locational component of the ASRR for prescribed
TUOS services to Transmission Customer’s Connection Points in the network.

An example result of how the locational component of the ASRR for prescribed TUOS services as determined
by the CRNP methodology for year t is set out in Table 3 below.
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Table 3: Locational cost allocation in year t

Bus Name Proportional split Allocation not Allocation due to

from CRNP considering MLEC MLEC
($m) ($m)

Bus 20 6.720
Bus 30 5.87% 1.138 0.059
Bus 40 92.41% 1.823 0.094
Bus 50 50.03% 9.692 0.500
19.373 1.000
Adjusted location component 20.373

That is, CRNP methodology produces a locational cost allocation for each Connection Point in the network in
year t. The sum of all these locational cost allocations is the locational component of the ASRR for prescribed
TUOS services, which is $20.373m for year t.

13.3 Determination of prices for locational component of prescribed
TUOS services

13.3.1 Data requirements

The following data is required for calculating prices for recovery of the adjusted locational component for
prescribed TUQOS services in year t:

e The locational cost allocation for each Connection Point with a Transmission Customer in the DTS for
year t as in Table 3; and

e The average monthly maximum demands and CAMD for each of those Connection Points in year t-2
set out in Table 4 below.

Table 4: Allocated locational cost and average monthly maximum demand

Bus name Allocation not | Allocation due Average
considering to MLEC maximum
MLEC ($m) in ($m) Ta) yeorf monThly
year t demand
(MW) in year t-
y)

1 Bus 20 6.720 0.347 686.27 n/a
Bus 30 1138 0.059 245.10 n/a
Bus 40 1823 0.094 24510 n/a
Bus 50 9.692 0.500 29412 3000

13.3.2 Calculation of price

Locational prices are capped as specified in clause 6A.23.4(b)(2). However, clause 6A.23.4(b)(3)(i) specifies that
price capping is not applicable to the extent that the change in prices relates to the MLEC. In order to fulfil
both requirements, the price component with and without the influence of MLEC is calculated, and only the
price component that is not influenced by MLEC is capped.

The uncapped price for each Connection Point for recovery of the adjusted locational component of
prescribed transmission services can now be calculated. This is done by dividing the allocated cost in year t for
each Connection Point by the average maximum monthly demand in Financial year t-2 for that Connection
Point. Note that for load 4 at bus 50, since the Financial t-2 average monthly maximum demand is less than
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the CAMD, the Financial t-2 average monthly maximum demand is used to calculate the locational
component.

The resulting uncapped prices in Financial year t for recovery of the locational component of the ASRR for
prescribed TUOS services are set out in Table 5 below.

Table 5: Uncapped prices for locational component in year t

Average Allocation Allocation Uncapped price

maximum not due to Price Price

monthly considering MLEC component not  component due
demand MLEC ($m) ($m) in considering to MLEC ($/MW)
(MW) in year t year t MLEC ($/MW) in yeart
in year t-1 Inyeart
Bus 20 9,792 506
Bus 30 245.10 1138 0.059 4,643 241
Bus 40 245.10 1.823 0.094 7,438 384
Bus 50 294.12 9.692 0.500 32,953 1700

13.3.3 Price capping

It is necessary to limit the annual changes in prices for the locational component established by clause
6A.23.4(b)(2) of the NER (cap), excluding the price changes due to the influence of MLEC. The cap requires
that the load weighted average price for the locational component in year t does not change by more than
2% per annum on a load weighted average basis for the Victorian region compared with the previous year.
This calculation for the prices derived in Table 5 is listed in Table 6 below.

Table 6: Uncapped price change calculation.

Average Locationa Average Uncapped price

maximum | price maximum component not

monthly ($/MW) monthly considering

demand (MW) demand (MW)  MLEC ($/MW)
in year prior in year t-2

year t-2
— 676 7,751 686.27 9,792 263
245 4,400 245.10 4,643 5.5
245 5,962 245.10 7,438 24.8

4

- 300 27,500 294.12 32,953 19.8

e Annual load weighted average for Financial year t-1 = $10,932.
e Annual load weighted average for Financial year t = $13,174.
e Therefore, the annual load weighted change = 20.5%.

e By applying clause 6A.23.4(b)(2), the locational price change (excluding the price changes due to the
influence of MLEC) should be constrained to 20.5% + 2% i.e. 18.5% to 22.5%. From the last column of
Table 6, it can be observed that Loads 1, 2 and 3 have breached these limits and need to be capped
at 22.5%, 18.5% and 22.5% respectively. Load 4 is within the cap and would remain unchanged. Final
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prices are calculated by adding the capped locational price component with the uncapped price
component due to MLEC. The results are shown in Table 7 below.

Table 7: Capped price change calculation

Average Final Average Capped locational Uncapped Final
maximum Capped  maximum price component price capped
monthly ~ Locational  monthly T e dcomponent locational
demand price demand ($/MW) inge Ua’;i/]'wfc (;};\;’5\/)
MW)in  ($/MW)  (MW)in %)
year t-3 year t-2
676 7,751 686.27 9,493 22.5 506 9,999
245 4,400 2451 5,215 18.5 241 5,456
245 5,962 2451 7,305 22.5 384 7,689
300 27,500 29412 32,953 19.8 1700 34,653

13.4 Determination of charges for adjusted locational component of
prescribed TUOS services

The charge for each Connection Point for recovery of the locational component can now be calculated. This is
done by multiplying the capped price in year t (calculated in Table 7) for each Connection Point by the
average maximum monthly demand in Financial year t-2 for that Connection Point. This is shown in Table 8
below.

Table 8: Locational charge

charge ($m)

Average maximum Final capped locational
monthly demand price ($/MW)
(MW) in Financial year
t-2
686.27 9,999 6.862
2451 5,456 1.337
2451 7,689 1.885
29412 34,653 10.192

The total charge for the locational component of the prescribed TUOS services is $20.276m. This differs from
$20.373m, which is the total locational charge after adjustments (calculated in section 13.2 above). This
difference is due to the price capping process, and the shortfall will be recovered in the adjusted non-
locational component of prescribed TUOS services as explained in section 13.5 below.
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13.5 Determination of adjusted non-locational component of
prescribed TUOS services and prices

13.5.1 Determine adjusted non-locational component

AEMO then calculates the pre-adjusted non-locational component of the prescribed TUOS service as 50% of
the ASRR for prescribed TUOS services ($38.745m from Error! Reference source not found.). Therefore:

e Prescribed TUOS services (pre-adjusted non-locational component) = $19.373m

To calculate the adjusted non-locational component, AEMO must make adjustments for:

The amount of any over or under-recovery of the ASRRs for prescribed TUOS services and prescribed
common transmission services in previous years.

Intra-regional settlement residue revenue.

Any prudent discount.

The amount of any anticipated under-recovery by reason of the cap on the annual change in prices for
the recovery of the locational component.

NTP costs.

Costs under Ministerial orders pursuant to section 16Y of the National Electricity (Victoria) Act 2005 (Vic).

Adjustments due to clause 6A.23.3(f).

Assume that after these adjustments are applied, the resultant adjusted non-locational component for
prescribed TUOS services is $15.373m.

13.5.2 Calculation of non-locational prices

To calculate the two prices for adjusted non-locational component of prescribed TUOS services in year t,
namely the energy-based price and the CAMD price, the historical metered energy offtake data for each
Transmission Customer's Connection Point set out in Table 9 below is required.

Table 9: Individual Connection Point CAMD and historical metered energy offtake

Load Bus name CAMD Average monthly Historical metered
(MW) maximum demand energy offtake
(MW) (GWh) in Financial
in Financial year -2 year t-2

Bus 20 n/a 686.27 3250.0
Bus 30 n/a 24510 1100.0
Bus 40 n/a 245.10 900.0
Bus 50 300.0 294.12 1500.0

Total 6750.0

Note that only a few Transmission Customers have entered into an agreement with AEMO which specifies the
level of CAMD. To calculate the energy-based price and the CAMD price for prescribed common transmission
services, it is necessary to identify the median load factor Transmission Customer and its CAMD. Since the
majority of Transmission Customers do not have CAMDs, average monthly maximum demands in year t-2 are
used for Transmission Customers for the purpose of determining the median load factor Transmission
Customer where there is no defined CAMD for the Transmission Customer.

The energy-based price and the CAMD price for the recovery of the adjusted non-locational component for
prescribed TUOS services are then calculated by solving the following representative simultaneous equations:

(AB_, x PNLe,) + (CCMD, x PNLc) = NLC, (1)

and
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(ME,, x PNLe) = (MMD: x PNLc) @)

where:

AB, = total annual billable energy (MWh) in year t-2 for all Connection Points in which the
energy based price for recovery of the adjusted non-locational component for prescribed
TUQS service applies in year t

PNLe, = adjusted non-locational component energy based price in year t

CCMD, = sum of CAMDs for all Connection Points at which the CAMD price for recovery of the
adjusted non-locational component applies in year t

PNLc, = adjusted non-locational component CAMD price in year t

NLC, = adjusted non-locational component in year t

ME,, = median load factor Transmission Customer's historical metered energy offtake in year
t-1

MMD, = median load factor Transmission Customer's average monthly maximum demands in
year t-1

Using the known values of ABt1, NLCt, MEt-1, CCMD, and MMDy, the equations (1) and (2) above are solved

simultaneously to determine the unknowns:
e Energy based price, i.e. PNLet; and
e CAMD Price, i.e. PNLct.

In this example, the median load factor Transmission Customer is Load 1. Therefore the solution of the
following two simultaneous equations leads to the energy-based price and the CAMD Price for the adjusted
non-locational component of prescribed TUOS services in year t.

(3250 + 1100 + 900) x 10° x PNLe, + 300 x PNLc, = $15.373m
3250 x 10° x PNLe, = 686.27 x PNLc,
The result is:
PNLc, = $10,914/MW
PNLe, = $2.30/MWh

13.6 Determination of charges for adjusted non-locational
component of prescribed TUOS services

The charge for each Connection Point for recovery of the adjusted non-locational component can now be

calculated. This is done by multiplying the prices in year t calculated above for each Connection Point by the

historical metered energy offtake in [Financial] year t-1 or the CAMD for that Connection Point (if it results in a
lower charge). This is shown in Table 10 below.

Table 10: Adjusted non-locational charge

Year t Non-
Historical metered Energy CAMD CAMD price logﬁgrggcl
energy offtake based price (MW) ($/MW) ($m)
(GWh) in year t-1 ($/MWh)

— 3250.0 230 n/a 7.475
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Year t

Non-
locational

Historical metered Energy CAMD CAMD price

i charge
energy offtake based price (MW) ($/MW) ($m)
(GWHh) in year t-1 ($/MWh)
1100.0 2.30 2.530
900.0 2.30 2.070
n/a since a lower charge is obtained 300.0 10,914 3.274

with the use of CAMD

The total charge for the adjusted non-locational component of the prescribed TUOS services is $15.349m. This
is different from $15.373m in section 12.5.1 above due to the effect of rounding prices.

13.7 Prices for prescribed common fransmission services

The prices for prescribed common transmission services are derived in a substantively similar method to that
set out above in respect of charges for the adjusted non-locational component of prescribed TUOS services,
the only difference being that in this example, NLCt should be substituted with the value $14m which is the
ASRR for prescribed common transmission services as calculated in Error! Reference source not found. above. T
he prices PNLet and PNLct will then be the prescribed common transmission services energy based price in
year t, and prescribed common transmission services CAMD price in year t respectively.
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14 Appendix C: Inter-regional TUOS Charge

Inter-regional transmission charging arrangements provide a mechanism for exporting regions in an inter-
connected system to charge importing regions a MLEC for facilitating the transport of electricity.

AEMO is the CNSP in Victoria, and is responsible for calculation, allocation and billing of MLEC to or from
CNSPs in interconnected regions to each TNSP within Victoria. This is done is accordance with clause 6A.29A.

An overview of the calculation of MLEC is shown figure 3 below.

AEMO Maximum Allowed Revenue (MAR)
Net AEMO Victorian
planning and
DTSO 1 DTSO 2 DTSOn Additional Assets  procurement expenditure
TUOS | Common TUOS | common |- - | TUOS | common TUOS | Common Common
N v J
D: DTSO specifies split between “TUOS” AEMO determines split
and “Common” between “TUOS” and
< “Common”
; C
ommon
(@] TUOS ;
Service
c
O ©fo 500
= N %.
8 Pre-adjusted Pre-adjusted
= locational non-locational
e Inter-regional
settlements residue
auction revenue
e Adjustments due to
clause 6A.23.3(f)
Adjusted
locational
Z { Split basedyn MLEC CRNP
U Locational Locational Locational Locational Locational
component component component component component
O allocated to allocated to|, , [allocated to allocatedto |... allocated to
LU connection connection connection Interconnector Interconnector
1 point 1 point 2 point n 1 m
A A
L MLEC to MLEC to
R | Regionl | "°| Regionm

Figure 3: Overview of Inter-regional TUOS Charge

14.1 Allocating the MAR

The MAR is allocated to prescribed TUOS services as described in section 3.3.1. In accordance with 6A.29A.2,
50% of prescribed TUOS services is allocated to the pre-adjusted locational component.
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14.2 Adjustment of locational component

In line with clause 6A.29A.2(a)(2), AEMO will calculate the adjusted locational component by adjusting the pre-
adjusted locational component:

e By subtracting the estimated inter-regional settlement residue auction revenue;
e For any adjustments to the inter-regional settlement residue auction revenue consistent with 6A.23.3(b)(1);

e For any adjustments consistent with 6A.23.3(f).

14.3 MLEC

As required by clause 6A.29A.2(b)(3), AEMO will use the MLEC CRNP methodology to allocate the adjusted
locational component to Connection Points of Transmission Customers and interconnected regions on the
basis of their proportional use of the transmission system assets. The MLEC CRNP methodology is applied to
data sourced from the previous completed financial year.

The MLEC for an interconnected region is determined to be the amount allocated to each interconnected
region.

14.4 Biling arrangements with TNSPs within Victoria

In accordance with clause 6A.29A.5, AEMO as the CNSP in Victoria will allocate net receivable or payable
MLEC to Victorian TNSPs on the basis of intra-regional network utilisation by applying the MLEC CRNP
methodology. AEMO will also issue a bill to each TNSP fr the net MLEC payable or receivable.

On behalf of Victorian TNSPs, AEMO is responsible for charging Transmission Customers with TUOS charges
that include adjustments for net MLEC. AEMO will also pay or receive MLEC from CNSPs of interconnected
regions.

In practice, TNSPs will receive their aggregate annual costs, and there is no separate net MLEC amount to be

transferred between AEMO and the TNSPs. The allocation and billing of net MLEC to TNSPs is solely for
information purposes and to satisfy clause 6A.29A.5.

14.5 Worked example of inter-regional TUOS charges

This example is based on the same scenario described in section 13. In terms of the chronological order of
performing calculations, the calculations in appendix C is done prior to appendix B since the MLEC is required
to be published by 15 March.

e Asin section 13.1.4, the ASRR for prescribed services is $38.745m.

e Assuming inter-regional settlement residue auction revenue and other adjustments are zero, the adjusted
locational component is 50% of $38.745m, which is $19.373m.

e Based on the MLEC CRNP methodology, assume that the adjusted locational component is split according
to the proportions in column 3 of table 13. Then the allocated amounts to the Connection Points and the
interconnector is listed in column 4.

Table 14: MLEC CRNP results

Load/Interconnector Bus Name Proportional split Allocation ($m)
from CRNP

Bus 20 33.79% 6.547
Bus 30 5.72% 1.108
Bus 40 9.17% 1.776
Bus 50 48.74% 9.442
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Load/Interconnector Bus Name Proportional split Allocation ($m)
from CRNP

Interconnector Bus 60 2.58% 0.500

Adjusted location component 19.373

e MLEC charged to the CNSP of the interconnected region is $0.5m.

e Clause 6A.29A.5 requires AEMO as the CNSP to allocate and bill Victorian TNSPs with net MLEC
charges.

© AEMO 2021 |

o Assume that there are two TNSP in the region, A and B, and:
=  Loads 1and 2 are in the network of TNSP A:
= |oads 3 and 4 are in the network or TNSP B; and,

= $1.5m of MLEC is payable by AEMO to CNSPs of interconnected regions (see section
12.2.7).

o Net MLEC payable by AEMO is $1m ($1.5 - $0.5m)
o From table 14,
= Allocation to TNSP A as a percentage of all loads is 40.56%
= Allocation to TNSP B as a percentage of all loads is 59.44%
o MLEC allocated and billed is
= $0.4056m payable by TNSP A ($1m x 40.56%)
= $0.5944m payable by TNSP B ($1m x 59.44%)

28
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