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Shortened forms

Shortened form Full form

ACCC Australian Competition and Consumer Commission
AEMC Australian Energy Market Commission
AEMO Australian Energy Market Operator
AER Australian Energy Regulator
ALARP as low as reasonably practicable
BAU business-as-usual
conclusions report project assessment conclusions report
consultation report project specification consultation report
draft report project assessment draft report
HILP event high impact low probability event
1ASR inputs, assumptions and scenarios report
ISP integrated-system-planintegrated System Plan
MVAr mega volt-amperes (reactive)
MW megawatt
MWh megawatt hour
NEM National Electricity Market
NEO National Electricity Objective
NER National Electricity Rules
network business a distribution or transmission network service provider
-
et
REC renewable energy certificate
RET renewable energy target
REZ renewable-energy-zene
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RIT-D regulatory investment test for distribution

RIT-T regulatory investment test for transmission
SRMC short-run marginal cost

transmission transmission network service provider
businessTNSP

VCR value of customer reliability
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1 Nature and authority

1.1 Introduction

Consistent with the requirements of clause 5.16.2 of the National Electricity Rules (NER),  « [ Formatted: Body Text

this document (the RIT-T application guidelines) sets out guidance for the operation and
application of the regulatory investment test for transmission (the RIT-T):) for RIT-T projects
that are not actionable Integrated System Plan (ISP) projects.

1.2 Authority

Clause 5.16.2 of the NER requires the Australian Energy Regulator (AER) to develop and  « [ Formatted: Body Text

publish, in accordance with the transmission consultation procedures, guidelines for the
operation and application of the RIT-T-_for RIT-T projects that are not actionable ISP
projects. The RIT-T application guidelines must:

e Givegive effect to and be consistent with the relevant provisions of the NER-1;
e Provideprovide guidance on:

o the operation and application of the RIT-T;

o the process to be followed in applying the RIT-T; and

o how we will address and resolve disputes raised on the-RIT-T and-its
applieationapplications; and

e Prevideprovide guidance and worked examples as to:
o what constitutes a credible option;
o acceptable methodologies for valuing the costs of a credible option;
o what may constitute an externality under the RIT-T,;
o the classes of market benefits to be considered;
o the suitable modelling periods and approaches to scenario development;

o acceptable methodologies for valuing the market benefits-ef-a-credible-option,
including option value, competition benefits and market benefits that accrue
across regions;

o the appropriate approach to undertaking sensitivity analysis;
o the-appropriate approaches to assessing uncertainty and risks; and

o when a person is sufficiently committed to a credible option for reliability corrective
action to be eharacterised-as-a proponent.?

1.3 Role of the RIT-T application guidelines

NER elausescl, 5.15.2, 5.16.2—4, and rule 5.16B.
FhisisWe provide this guidance in section 3.2.4 as required under NER cl. 5.16.2(c)(9) for the purposes of NER elausecl.
5.15.2(b)(7).

2
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RIT-T proponents must apply the RIT-T to all proposed transmission investments_that are  «

not actionable ISP projects, except in the circumstances described in NER clause 5.16.3-
Fhe(a). These RIT-T application guidelines provide guidance on the-eperation-and
application-of-the RIF—Ttheprocessfor-how RIT-T proponents tewill apply the RIT-T
(including the process they must follow-in-apphying-the-RH—T;), and how we will address and
resolve RIT-T disputes-regarding-the- RITF—TF.

RIT-T proponents should read the RIT-T application guidelines in conjunction with the
requirements in the RIT-T instrument and the relevant clauses of the NER.

1.4 Definitions and interpretation

In these RIT-T application guidelines, the words and phrases have the meaning given in the «

RIT-TNER, or otherwise in: the RIT-T instrument or glossary.
o—the-glossary—oer
o —the NER:

1.5 Process for revision

We may amend or replace these RIT-T application guidelines from time to time in “

accordance with the transmission consultation procedures and NER clause 5.16.2-(e).

1.6 Version history and effective date

A version number and an effective date of issue will identify every version of these RIT-T <
application guidelines.

Each version of these RIT—T application guidelines will be effective from its effective date of
issue, and RIT-T proponents should apply it as soon as practical. However, for compliance
purposes concerning a RIT-T, we will only have regard to the guidance that was in effect
when a RIT-T proponent initiated the RIT—T in question. In this context, initiated means from
the publication of a project specification consultation report (consultation report).

ApplieationDraft application guidelines | Regulatory investment test for transmission 9
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2 Overview of the RIT-T

RIT-T proponents must apply the RIT-T in accordance with the procedures under NER - [ Formatted: Body Text

clause 5.16.4 to assess the economic efficiency of proposed investment options. The RIT-T
aims to promote efficient transmission investment in the national electricity market (the NEM)
by promoting greater consistency, transparency and predictability in transmission investment
decision making.

2.1 Purpose of the RIT-T

NER clause 5.1615A.1(c) states that the purpose of the RIT-T is to: « [ Formatted: Body Text

.. identify the credible option that maximises the present value of net economic
benefit to all those who produce, consume and transport electricity in the market (the
preferred option). For the avoidance of doubt, a preferred option may, in the relevant
circumstances, have a negative net economic benefit (that is a net economic cost)
whereto the extent the identified need is for reliability corrective action_or the provision
of inertia network services required under clause 5.20B.4 or the provision of system
strength services required under clause 5.20C.3.

Fulfilling this purpose contributes to achieving the National Electricity Objective (NEO) to « [Formatted: Body Text

promote efficient investment in, and efficient operation and use of, electricity services for the
long-term interests of consumers of electricity.® Before investing in a large transmission
project to meet a need on the transmission network, a RIT-T proponent must consider all
credible options to meet that need, before selecting the option that maximises the net
economic benefit across the market. This reduces the risksrisk that consumers will pay for
inefficient investments.

Requiring RIT-T proponents to consider all credible options, including where there is a non-

network proponent, promotes eempetitive-redtrality-which-prometes-seleeting-an
environment Where competltlon can occur and the most efficient investment—TFhis-alse
irginvestments go ahead. For
instance, requiring RIT-T proponents to con3|der non-network options on an equal footing

supports efficient contestable market development-and-performance-by-prometing. Also, in
requiring that the most efficient investments to go ahead, the RIT—T promotes a predictable
network development framework around which competitive investments in the NEM can be
made without bearing unnecessary risks arising from inefficient investment._All these factors
encourage efficient outcomes in the longer term.

The RIT-T further promotes investment efficiency by imposing transparency and
accountability on major transmission investment decisions. This contributes to the NEO to
the extent that other efficiency incentives under regulatory regime are imperfect, or relatedly,
to the extent that the economic interests of the RIT-T proponent differ from what maximises
the net economic benefit across the market.

2.2 Projects subject to a RIT-T assessment

NER clause 5.16.3(a) requires a RIT-T proponent apply the RIT-T to a RIT-T project that is «—— [ Formatted: Body Text

not an actionable ISP project unless the project falls under defined circumstances-_(as

3 NELNational Electricity Law, Section 7.
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discussed later in this section). NER clause 5.10.2 defines a RIT-T project asthat is not
otherwise an actionable ISP project as: a project to address an identified need that a
transmission network service provider (transrission-businessTNSP) has identified, or a joint
planning project if:

e Atat least one potential credible option to address the identified need includes investment
in a network or non-network option on a transmission network (other than dual function
assets) with an estimated capital cost greater than the cost threshold that applies under
NER clause 5.16.3(a)(2); or

e the network service providers (network businesses) affected by the joint planning project
have agreed that the RIT-T should be applied to the project.

Fhe-circumstances-where-aA RIT-T proponent does not need to apply the RIT-T inelude <« [ Formatted: Body Text

wherein the following circumstances:

e The RIT-T project is required to address an urgent and unforeseen network issue that
would otherwise put at risk the reliability of the transmission network (see section 2.2.1).

e EstimatedThe estimated capital cost of the most expensive technically and economically
feasible option to address the identified need is less than the RIT-T cost threshold (as
varied in accordance with a 'RIT-T cost threshold' determination). For_an explanation of
what is 'economically feasible', see section 2.2.2. For an explanation of how external
capital contributions relate to this RIT-T exemption, see section 2.2.3.

o PropesedThe proposed expenditure (a) relates to maintenance, and_(b) is not intended to
augment the transmission network or replace network assets.

e PropesedThe proposed investment is_intended to re-route one or more paths of the
network for the long term and has a substantial primary purpose other than the-reed-to
augment the network. The RIT—T proponent must reasonably estimate that the
investment will cost less than the RIT-T cost threshold® or is likely to have no material
impact on network users.

o ldentifiedThe identified need can only be addressed by expenditure on a connection
asset, which provides services other than prescribed transmission services or standard
control services._This is because the TNSP would be providing a specific customer with
a connection service, and would be charging them for that service.

e CostThe cost of addressing the identified need is to be fully recovered through charges
other than charges in respect of prescribed transmission services or standard control
services. For an explanation of how external capital contributions relate to this RIT-T
exemption, see section 2.2.3.

e PropesedThe proposed expenditure relates to a 'protected event emergency frequency
control scheme' investment and is not intended to augment the transmission network.

Under clause 5.15.3 of the NER, we must review RIT-T cost thresholds every three years. We will publish details
regarding any review of the RIT-T thresholds (including any revisions to this threshold) on our website www.aer.gov.au.

This threshold was $6 million at the time of drafting-ane-willremain-$6-millien-from-1-January2019..

S For further details see the previous footnote.
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e The proposed expenditure is an inertia service payment or a system strength service
payment.
e The proposed expenditure is for network investment that the TNSP undertakes to satisfy

its obligation as an Inertia Service Provider or System Strength Service Provider under
NER clause 5.20B.4 or clause 5.20C.3, respectively and:

o__immediately prior to the Australian Energy Market Operator (AEMO) giving the
shortfall notice, the TNSP was not obligated to provide the inertia network services
for that inertia sub-network or the system strength services for that fault level
node; and

o__the TNSP has less than 18 months after the notice is given by AEMO to make the
inertia network or system strength services available.

In determining whether a RIT-T proponent must apply the RIT-T to a proposed project, that
proponent must not treat different parts of an integrated solution to an identified need as
distinct and separate options.®

A-transmission-businessA TNSP must apply the RIT-T to an asset replacement program if « [ Formatted: Body Text

the expected capital costs of the program are above the RIT-T cost threshold and if the
program is to address an identified need. For thepurpese-ef-applying this guidance, we
consider that an asset replacement program to address an identified need is a proactive
program te-replacereplacing multiple assets of the same type as part of one plan to meet a
network investment objective. For example, this might include a program to proactively
replace a large number of protection relays prior to failure. This type of program might be
driven by costs savings from bulk replacement and expected benefits from avoiding costs
associated with an increased probability of failure. For specific information on performing
economic assessments on replacement programs, see our industry practice application note

on asset replacement planning-(a-finalised-version-ef the-note-will-be-available-before
Februany2019)..7

For completeness, asset replacement programs for the purpose of the above guidance differ
from ongoing efforts to reactively replace multiple small assets, such as ongoing work to
replace pylons that have failed inspection or serviceability tests. We would expect that this
latter type of expenditure would be captured in the revenue allowance as business-as-usual
(BAU) replacement expenditure.

NER clause 5.16.3(d) requires that where a transmission-businessTNSP does not need to  «—— [ Formatted: Body Text

apply the RIT-T to a proposed investment (with the exception of funded augmentations)8, it
must ensure, acting reasonably, that the investment is planned and developed at least cost
over the life of the investment._That is, the TNSP must still act reasonably to plan and deliver
the investment efficiently.

Industry practice application note: Asset replacement planning, January 2019.
A funded augmentation is a transmission network augmentation for which a transmissien-businessTNSP is not entitled to
receive a charge under NER chapter 6A.
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More generally, since the principles behind the RIT-T represent good practice, we
encourage network-businessesTNSPs to perform transparent efficiency assessments,
engage effectively with their stakeholders, and procure solutions competitively wherever
possible. To assist in the latter, we encourage retwerk-businessesTNSPs to proactively
develop relationships with non-network businesses and make useful and user-friendly data
available in their annual planning reports and other relevant documents. Netwerk
businessesTNSPs should use their discretion in determining the rigour they apply to their
investment decisions, which should be commensurate with the magnitude and risks
associated with the investment at hand.

2.2.1 Urgent and unforeseen investments

As outlined in NER clause 5.16.3(a)(1), a RIT-T proponent does not need to apply the RIT— « [ Formatted: Body Text

T to a RIT-T project to address an urgent and unforeseen network issue that would
otherwise put the reliability of the transmission network at risk. Under NER clause 5.16.3(b),
a RIT-T project is only subject to this exemption if:

e itis necessary that the assets or services to address the issue be operational within six
months of when-the issue being identified,;

e the event or circumstances causing the identified need was not reasonably foreseeable
by, and was beyond the control of, the network business (or businesses) that identified
the identified need,

o a failure to address the identified need is likely to materially adversely affect the reliability
and secure operating state of the transmission network; and

e itis not a contingent project.?

2.2.2 Economically feasible

Under NER clause 5.16.3(a)(2), a RIT-T proponent need not apply the RIT-T where the « [ Formatted: Body Text

most expensive option to address the identified need which is technically and economically
feasible is less than the RIT-T cost threshold. We provide this guidance because the NER
do not define the term, 'economically feasible' for the purpose of this clause.

Whether an option is economically feasible will depend on the particular circumstances
surrounding the RIT-T assessment. However, as general guidance, an option is likely to be
economically feasible where its estimated costs are comparable to other credible options
that address the identified need. One important exception to this general guidance applies
where a credible option or options are expected to likely deliver materially higher market
benefits. In these circumstances, the option may be 'economically feasible' despite the
higher expected cost.

2.2.3 Capital cost thresholds and external contributions

A RIT-T project is exempt from a RIT-T if the estimated capital cost of the most expensive <«—— [ Formatted: Body Text

option to address the identified need that is technically and economically feasible is less than

9 We determine contingent projects under NER clause 6A.8.1(b) as part of a transmission revenue determination.
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the RIT-T cost threshold.1° Since the NER refer to the capital cost of an option, an external
financial or capital contribution would produce an exemption if it reduced the capital cost of
the option to be below the RIT-T cost threshold.

In practice, this means a RIT-T is not required for a RIT-T project if an external contribution
results in the project falling below the RIT-T cost threshold. In these circumstances, the
external contribution means that, to the extent of that contribution, the costs of the project do
not need to be recovered from electricity consumers via the regulated charges of the
relevant network business (or businesses).

10 NER clause 5.16.3(a)(2). The RIT-T cost threshold is currently $6 million and will remain $6 million until at least end-2021.
See AER, Final determination: Cost thresholds review, November 2018.
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3 Operation and application of the RIT-T

This part of the RIT-T application guidelines provides guidance on the operation and - [ Formatted: Body Text

application of the RIT-T. The broad steps for applying the RIT-T are:
1. identifyidentify a need for the investment, known as the identified need (section 3.1));
2. ldentifyidentify a set of credible options to address the identified need (section 3.2));

3. Characterisecharacterise the base case, under which to compare credible options
(section 3.3));

{dentifyidentify reasonable inputs to include in the cost benefit analysis (section 3.4));
Quantifyguantify the expected costs of each credible option (see section 3.5));
tdentifyidentify what classes of market benefits to quantify (see section 3.6):);
Quantifyguantify the expected market benefits of each credible option, by:

(a) tdentifyingidentifying a set of reasonable scenarios under which to derive states of the
world to compare the market benefits of that credible option relative to the base case;
and

N oo o &

(b) Saleulatingcalculating the expected market benefit of that credible option over a
probability weighted range of reasonable scenarios (sections 3.7, 3.8, 3.9 and

appendix A)); and

8. Quantifyguantify the expected net economic benefit of each credible option and identify
the preferred option as the credible option with the highest expected net economic
benefit (section 3.10).

3.1 Identified need

Chapter 10 of the NER defines an identified need as the objective a network business seeks « { Formatted: Body Text

(or network businesses seek) to achieve by investing in the network. Either a network or a
non-network option may address an identified need.
An identified need may consist of-an-nerease-in-the-sum-of consumerand-producersurplus

ntha N I\ an-dentified-need-mav-be

e -anincrease in the sum of consumer and producer surplus in the NEM;

e reliability corrective action as defined in NER 5.10.2;

e the provision of inertia network services required under NER clause 5.20B.4; or

e the provision of system strength services required under NER clause 5.20C.3.

The following guidance is relevant to identified needs for reliability corrective action:

o NER 5.10.2 defines reliability corrective action as a network business' investment in its
network to meet 'the service standards linked to the technical requirements of schedule
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5.1 or in applicable regulatory instruments!* and which may consist of network options or
non-network options'.

e Applicable regulatory instruments include all laws, regulations, orders, licences, codes,
determinations and other non-NER regulatory instruments that apply to Registered
Participants to the extent that they regulate or relate to network access, connection,
services, service price or augmentation. Given this, the range-of-matters covered by
applicable regulatory instruments isare quite broad.

e The capital expenditure objectives in NER 6A.6.7(a) should guide RIT-T proponents
when considering what service level outcomes are required to meet the above service
standards.

In all cases, it is essential that RIT-T proponents express the identified reedsneed as the
achievement of an objective or end, and not simply the means to achieve the objective or
end. This objective should be expressed as a proposal to electricity consumers and be
clearly stated and defined in RIT-T reports!2, as opposed to being implicit. Framing the
identified need as a proposal to consumers should assist the RIT-T proponent in
demonstrating why the benefits to consumers outweigh the costs. That is, the RIT-T
proponent should articulate its investment objective to increase consumer and producer
surplus in the NEM or undertake reliability corrective action as an objective to deliver a
benefit or benefits to electricity consumers.

Framing an identified need as an objective more broadly, rather than a means to achieve an
objective, should prevent biasing the development of credible options towards a particular
solution. NER clause 5.15.2(b) prescribes that RIT-T proponents must consider all options
that could reasonably be considered credible options. In doing so, RIT-T proponents must
take several factors into account; including energy source, technology, ownership, the extent
it enables electricity trading, whether it is a network option or a non-network option, whether
it is intended to be regulated, whether it has a proponent, and any other reasonable factor.
RIT-T proponents should consider these factors without bias. A description of an identified
need should not mention or explain a particular method, mechanism or approach to
achieving a desired outcome.

For the above reasons, it is important to frame the identified need well from the start of the
RIT-T application process. On this basis, RIT-T proponents might find it valuable to engage
with key stakeholders (including consumer representatives and ourselves) on framing the
identified need early on, potentially even prior to formally commencing the RIT-T process.

Example 1: Framing an identified need

A RIT-T proponent has concerns over the levels of reactive power near a terminal station
and needs better voltage support. It considers that installing additional capacity banks
would be a good way to provide this support.

11 see NER chapter 10 for a definition of ‘applicable regulatory instruments'.
12 hat is, the reports the RIT-T proponent must publish under NER clause 5.16.4.
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When-framing-an-identified-needtheThe RIT-T proponent should eensiderwhetheritis
framingframe the identified need as:

e Anan increase in producer and consumer surplus-ex, reliability corrective action-_as
defined in NER 5.10.2, the provision of inertia network services under NER clause
5.20B.4, or the provision of system strength services under NER clause 5.20C.3. If
#the identified need is for reliability corrective action, the identified need must point to
the clear service standard obligation to justify the network investment in question.
Otherwiself otherwise, and if neither clauses 5.20B.4 or 5.20C.3 apply, the identified
need must be driven by an increase in consumer and producer surplus-;

e Anan objective, rather than a means to achieve an objective. In this example, an
appropriate objective would be 'enhancing the voltage support in the vicinity of the
terminal station'. In contrast, a means to achieve the objective might be, ‘installing
additional capacitor banks at the terminal station'-; and

e Aa proposal to consumers. To assist consumers engagein engaqging with the RIT-T
application, it is valuable for them to understand why it is in their interest to meet the
identified need. Given this, in describing an identified need, a RIT-T proponent may
find it useful to explain what will or may happen if it performs BAU activities rather than
taking a specific action to address the identified need. For example, better voltage
support might deliver benefits to consumers by increasing the quality of electricity
supply, and preventing brown-outs, black-outs and damaged electrical appliances.

3.2 Credible options

This section provides guidance on how to apply NER clause 5.15.2(a), which provides that a «
credible option is an option (or group of options) that:

o Addressesaddresses (or address) the identified need. That is, achieves the objective that
the RIT-T proponent seeks to achieve by investing in the network;

e Isis (or are) commercially and technically feasible; and

e Cancan be implemented in sufficient time to meet the identified need. That is, can be
implemented to meet any specific timing imperatives of the RIT-T proponent's objective.

To the extent possible, RIT-T proponents should construct credible options using individual
options that meet identified needs over broadly similar timeframes. This facilitates the use of
similar modelling periods (see section 3.12) and increases the transparency and robustness
of the analysis.

For meeting a service standard, the RIT-T proponent’s choice of credible options should
reflect the degree of flexibility offered by that service standard. For example, a standard
might refer to maximum levels under the system average interruption duration index and the
system average interruption frequency index across the RIT-T proponent’s network over a
year. In this case, the RIT-T proponent should consider options at various locations on its
network if some credible options could be more effective in limiting the network-average
interruptions that increase these indexes than if it restricted its attention to options in a single
area.
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In addition to helping stakeholders interpret the elements of NER clause 5.15.2(a), this
section also provides guidance on determining a reasonable number and range of credible
options, and on developing credible options with option value.

3.2.1 Addressing the identified need

As discussed in section 3.1, an identified need is the objective that a network business (or
network businesses, in the case of joint planning) seeks (or seek) to achieve by investing in
the network. An option addresses an identified need if the RIT—T proponent reasonably
considers that the option would, if commissioned within a specified time, be highly likely to
meet that identified need.

Since a credible option can be an option or group of options that address an identified need,
a set of projects may constitute one credible option if they form one integrated solution to
meet an identified need.

Example 2 provides guidance on two different types of identified needs, along with credible
options to meet each of those identified needs.

Example 2: Identified need and credible options

<

Identified need driven by service standards

Changing patterns of generation investment have increased the likelihood of breaching
voltage service standards in the next few years.

The identified need in this example is to ensure that voltage standards as outlined in
Schedule 5.1 of the NER continue to be satisfied. In stating this identified need, we would
expect the RIT-T proponent to explicitly reference the relevant NER clause (or clauses),
as well as specify the timing and extent of the breach expected.

An example of a credible option to address this identified need is the installation of one or
more voltage control network elements, such as a static volt-ampere reactive
compensator.

Identified need driven by market benefits

Rapid load growth in a remote area with a limited sized link with the rest of the shared
network and costly local generation options indicates that it is likely to be net beneficial to
augment the link in the future.

The identified need in this example is an (expected) increase in net economic benefits
compared to the base case, which is expected to benefit electricity consumers though
lower electricity costs. In formulating credible options to meet this identified need, we
would expect the RIT-T proponent to reference the driver (or drivers) of the net economic
benefits expected to flow from the credible option. For instance, a transmission
augmentation could be justified if it was expected to reduce variable operating costs from
facilitating the substitution of high-fuel cost plant with low-fuel cost plant, thereby lowering
generation costs for electricity consumers.
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An example of a credible option to address this identified need is the augmentation of
network element(s) that would increase the capacity of the area’s existing link.

Identified need driven by safety

Routine inspections of a substation have revealed that twelve transformer bushings
installed in the 1960s and 1970s are now in poor condition. If the identified bushings
remain in service, thesethere is an increased likelihood that a number of these assets will
fail in future years, which could result in projectiles, fires and oil spills that present an
intolerable risk to those in the immediate vicinity, and potentially the wider area.

This situation might lead to an identified need that is driven by an increase in consumer
and producer surplus if there is a NEM-wide economic justification for addressing that
safety risk. For instance, credible options that prevent the safety risk from materialising
may avoid involuntary load shedding and reduce operating and maintenance costs
incurred by other parties.

Where an applicable jurisdictional Electricity Safety Act requires that safety risks be
managed in accordance with the 'As Low As Reasonably Practicable’ (ALARP) principle,
this requirement might justify valuing safety risks using a 'gross disproportionate factor'.
For example, a gross disproportionate factor might include valuing death at three, six or
10 times the value of statistical life. The RIT-T proponent must justify its use of any gross
disproportionate factor and reference the compliance requirement driving its use of that
factor.

3.2.2 Commercially and technically feasible

An option is commercially feasible under NER clause 5.15.2(a)(2) if a reasonable and « [ Formatted: Body Text

objective operator, acting rationally in accordance with the requirements of the RIT-T, would
be prepared to develop or provide the option in isolation of any substitute options.

NER clause 5.15.2(d) prevents a RIT-T proponent from rejecting an option that would
otherwise satisfy the RIT-T on the basis that it lacks a proponent. Such an option would be
commercially feasible because, if undertaken, it would satisfy the RIT-T and therefore
provide the investor with a reasonable expected return. This requirement prevents a RIT-T
proponent from ‘gaming’ the RIT-T by only agreeing to act as a proponent for a network
option that is over-engineered, more expensive and less net beneficial than other network
options. Example 3 below provides an example of this.

An option is technically feasible if there is a high likelihood that it will, if developed, provide
the services that the RIT-T proponent has claimed it could provide for the purposes of the
RIT-T assessment. In providing these services, the option should also comply with relevant
laws, regulations and administrative requirements. Technical feasibility will always turn on
the relevant facts and circumstances, although example 3 provides a brief stylised example.

Example 3: Feasibility of options

Commercial feasibility
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The most likely option in a particular area for enhancing the sum of consumer and
producer surplus is to augment an existing 150 km transmission line between a group of
generators and a major load centre.

However, the RIT-T proponent refuses to act as a proponent for this option and thereby
claims that the option is not a credible option for enhancing net economic benefits.
Instead, the RIT-T proponent proposes a more expensive option involving a line following
a longer (300 km) route than the existing line.

In this case, the cheaper augmentation must be considered a credible option, because a
reasonable and objective RIT-T proponent would be willing (in isolation of any other
substitute projects it might have in mind) to construct it if it passed the cost—benefit
analysis set out in the RIT-T.

Technical feasibility

A_non-network proponent has suggested a local geothermal generation option as an
alternative to the network option above. According to the proponent, the local geothermal
option would provide the same services as the RIT—T proponent's proposed network
option.

However, the RIT-T proponent reasenably-believesidentifies that the proposed location
for the geothermal option willnetbe-feasiblepresently-duedisplays geological
characteristics that are expected to challenge the relatively-untested-naturetechnical
viability of the-geothermal generation. The RIT-T proponent also identifies that there has
been little testing of geothermal technology in locations with similar geological conditions
in Australia_or internationally. In this case, it could exclude the geothermal plant from

being considered as a credible option due to a lack of technical feasibility.

3.2.3 Developing credible options with option value

A RIT-T proponent may find value in retaining flexibility to respond to changing market
developments or scenarios as they emerge where there is material uncertainty and the
option/s it is considering involve a sunk or irreversible action. For example, where there is
uncertain future demand for connections from wind generators at a remote connection point,
it may be efficient for the RIT-T proponent to configure the connection assets so they can
easily augment them in the future should additional demand for connections at this
connection point arise.

A credible option may include a decision rule or policy specifying, not just an action or
decision to take now, but also an action or decision to take in the future if the appropriate
market conditions arise. For example, where future demand growth is uncertain, the
following may all be legitimate credible options:

e Option (a): fully upgrade a transmission line in the immediate term to accommodate all
likely demand growth over the next 15-20 years.

e Option (b): upgrade a transmission line to cover likely demand growth in the next five
years (without any further consideration of the potential for further growth in the future)
coupled with a generic non-network option if necessary following a decision based on the
same 'decision rule' as for option (c) (see below). While this option should be lower cost
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than Option (a) in most if not all scenarios, it should also have lower market benefits than
Option (a), particularly after year five under higher demand scenarios.

e Option (c): upgrade a transmission line as per Option (b), but also allow for sufficient
extra space te-(perhaps by installing larger towers than necessary) to allow for a
relatively low-cost expansion of the network following a decision based on a 'decision
rule' (for example, if peak demand reaches a specified level). The extra space provided
under this option would likely incur an additional up-front cost relative to Option (b). To
capture the higher market benefits of this option relative to Option (b), the RIT-T
proponent would need to include a scenario where peak demand reaches the specified
level, and then model the costs and benefits of the second stage expansion versus the
costs and benefits of the non-network supplementary project that would be triggered
under option (b).

For clarity, when a decision rule leads to a new stage of the RIT-T project (‘'stage two'), the <« [ Formatted: Body Text

RIT-T proponent should:

o TFransparentlytransparently update stakeholders on how it applied its decision rule to
commence stage two, such as by providing an addendum to its project assessment
conclusions report (conclusions report}.); and

o Apphlyapply a new RIT-T before commencing the second stage twe-of the RIT—T project
if:

o TFhethe stage two investment passes the RIT-T cost threshold; and

o TFherethere has been a material change in circumstances beyond the
contingencies explored in the decision rule. As an example, while the decision rule
under Option (c) above was based on peak demand reaching a specified level,
there may have been a material change in input costs that was not consistent with
stage two of the preferred option identified. Another material change in
circumstances could be the formerly-_unforeseen availability of an alternative
credible option, such as demand response provided by a virtual power plant
program.

The ability of a RIT-T proponent to formulate credible options incorporating a decision rule < [ Formatted: Body Text

or policy enables the RIT-T cost benefit analysis to include option value as a potential
source of market benefit. Section 3.9 discusses this further by providing guidance on
identifying credible options where there is a material degree of uncertainty.

3.2.4 Number and range of credible options

NER clause 5.15.2(b) requires a RIT-T proponent consider all options it could reasonably < [ Formatted: Body Text

classify as credible options, taking into account:

e energy Source;

e technology;

e ownership;

e the extent to which the credible option enables intra-regional or inter-regional trading of

electricity;
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e whether it is a network or non-network option;
o whether the credible option is intended to be regulated;
e whether the credible option has a proponent; and

e any other factor which the RIT-T proponent reasonably considers should be taken into
account.

The number of credible options that a RIT-T proponent assesses for meeting a particular < [ Formatted: Body Text

identified need should be proportionate to the magnitude of the likely costs of any credible
option. FherefereFor example, if the RIT-T proponent reasonably estimates that the-cests
attributable-to-any-one-of severala credible eptions-orientated-towards-meetingoption to meet
an identified need atparticular-town-iswas $50 million, the-RIF—F-propenentthen it should

consider a larger number and range of credible options than if the estimated cost of most
credible options was around $10 million, all other things being equal.

Criteria for proponents of credible options

NER clause 5.16.2(c)(9) requires the RIT-T application guidelines provide to guidance on < [ Formatted: Body Text

when a person is sufficiently committed to a credible option for reliability corrective action to
be characterised as a proponent. Specifically, this guidance is for the purposes of NER
clause 5.15.2(b)(7), which requires RIT-T proponents to consider all options that could
reasonably be considered as credible options, taking into account whether the credible
option has a proponent.

We consider a person can be characterised as a proponent of an option where it has
identified itself to the RIT-T proponent in writing that it is a proponent of an option and has
reasonably demonstrated a willingness and potential ability to devote or procure the required
human and financial resources to-the:

o refine and develop the technical specification-and+refinementspecifications of the option if
the RIT-T proponent agrees to consider the option as a credible option under the RIT-T

application; and

o developmentofdevelop the option if it is identified as the preferred option under the RIT—
T. This requires, for example, that the person has expressed a willingness to accept a
reasonable network support agreement to develop the credible option for a price no
higher than what reasonably reflects the costs of the credible option applied in the
relevant RIT-T assessment.

There may be more than one proponent for a given credible option. « [ Formatted: Body Text

3.3 Characterising the base case

The base case is where the RIT-T proponent does not implement a credible option to meet
the identified need, but rather continues its 'BAU activities'. 'BAU activities' are ongoing,
economically prudent activities that occur in absence of a credible option being
implemented. For RIT-T projects concerning asset retirement, replacement or de-rating
decisions, the following costs are associated with BAU activities:

ApplieationDraft application guidelines | Regulatory investment test for transmission 22



e Operational, maintenance and minor capital expenditure (below the RIT-T cost
threshold) required to allow the ageing element to remain in service as effectively as
possible for as long as possible.

e Credible BAU expenditure relating to the deteriorating asset to manage safety risk,
environmental risk and equipment protection to the extent this expenditure meets legal
obligations or is consistent with efficient industry practice. The RIT—T proponent should
also consider any quantified 'risk costs' consistent with its BAU risk mitigation and
management activities and with reference to our 'industry practice application note for
asset replacement planning'-once-it-has-been-finalised.13

Generally4, the trigger point for the timing of the credible option for a replacement RIT-T
project would be when the present value of the monetised service costs exceed the present
value of the replacement project costs.

Example 4 illustrates characterisation of the base case where the identified need for a . [ Formatted: Body Text

credible option is to increase the sum of consumer and producer surplus in the NEM.

Example 4: Characterising the base case for market benefit driven projects

Augmentation project to provide a net economic benefit

A RIT-T proponent is considering a network augmentation to avoid an increase in the
expected volume of unserved energy as load at a particular location on its network grows.

No mandatory service standard or regulatory instrument is driving the augmentation to
avoid expected load shedding-, nor are requirements under clause 5.20B.4 or 5.20C.3 of
the NER. This implies that the identified need must be driven by an increase in the sum of
consumer and producer surplus in the NEM. Accordingly, the base case for the RIT-T
assessment must refer to a state of the world in which the RIT-T proponent does not
pursue the augmentation project nor implement any other credible option to meet the
identified need.

While this base case option in the face of ongoing load growth may eventually result in
what appears to be unrealistically high levels of expected unserved energy, what is
important from the perspective of a RIT-T assessment is that the base case provides a
clear reference point for comparing the performance of different credible options.

The RIT-T assessment would then involve a comparison of:

¢ the net economic benefit available from the RIT-T proponent developing the
augmentation option as against the base case; to

¢ the net economic benefit available from other relevant credible options as against the
base case.

B e AER, Industry practice application note: Asset replacement planning, January 2019.
14 There may be exceptions, such as when an identified need is for reliability corrective action.
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The preferred option is the option that maximises the net economic benefit across the
market. If no credible option yields a net economic benefit, this means the base case (that
is, BAU activities) represents the best course of action.

[Formatted: Font: Bold, Font color: Black

Replacement project to provide a net economic benefit

A RIT-T proponent expects the condition of a network element to result in increasing
volumes of expected unserved energy over time as the network element becomes
increasingly prone to failure.

No mandatory service standard or a regulatory instrument requires the RIT-T proponent
to avoid an expected increase in load shedding. Therefore, the identified need must be
driven by an increase in the sum of consumer and producer surplus in the NEM.
Accordingly, the base case for the RIT-T assessment should refer to a state of the world
where the RIT-T proponent does not retire the poor condition element, nor implement any
other relevant credible option. In this base case, the RIT—T proponent will still incur BAU
operating, maintenance and minor capital (below the RIT-T cost threshold) expenditure to
allow the network element to remain in service effectively for as long as possible.

While this base case option may eventually result in a complete and irreparable failure of
the poor condition element and very high volumes of expected unserved energy, what is
important from the perspective of a RIT-T assessment is that the base case provides a
clear reference point for comparing the performance of different credible options.

The RIT-T assessment will then involve a comparison of:

¢ the net economic benefit available from replacing the poor condition network element
as against the base case; to

¢ the net economic benefit available from other relevant credible options as against the
base case.

The preferred option is the option that maximises the net economic benefit across the
market. If no credible option yields a net economic benefit, it means the base case (that is,
BAU activities) represents the best course of action.

Where the identified need for a credible option is to meet any of the service standards linked « [ Formatted: Body Text

to the technical requirements of schedule 5.1 or in applicable regulatory instruments, the
base case may reflect a state of the world in which those service standards are violated.
However, this does not alter the need fertheto use ef-a-certain state of the world in which no
credible options are incorporated to provide a consistent point of comparison across all
credible options for meeting those mandatory requirements. This is consistent with the
requirement in NER clause 5.46-1{¢15A.2(b)(1) that the RIT-T be based on a cost benefit
analysis that includes an assessment of a situation in which no eredible-option is
implemented.

Example 5 illustrates how to characterise the base case where the identified need for a
credible option is to meet any of the service standards linked to the technical requirements of
schedule 5.1 or in applicable regulatory instruments—that is, reliability corrective action.

Example 5: Characterising the base case for meeting a service standard
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Augmentation project to meet a service standard obligation

A RIT-T proponent is considering a network augmentation to meet service standards
contained in an applicable jurisdictional regulatory instrument as load grows. That is,
reliability corrective action is driving this RIT-T.1% -The standard obliges the RIT-T
proponent to meet service standards in the form of maximum levels of load at risk with a
single credible contingency.

The RIT-T proponent must identify the credible option that maximises net economic
benefit while meeting the standard. If no credible option that meets the standard offers a
net economic benefit, the RIT-T proponent must identify the credible option that
minimises the net economic detriment while meeting the standard. The RIT-T proponent
must assess credible options against a base case where it does not implement a credible
option to address the identified need, but rather conducts BAU activities.

The RIT-T proponent must consider credible options that take advantage of whatever
flexibility the service standard obligation offers to maximise the net economic benefit or
minimise the net economic cost of meeting the standard in question. This could mean
considering options that relate to different locations on the network, that reduce levels of
load at risk, or where a given option is implemented at different points in time.

Replacement project to meet a service standard obligation

A RIT-T proponent is considering replacing a poor condition network element so it will
continue to meet service standards contained in a jurisdictional regulatory instrument. The
instrument may oblige the RIT-T proponent to meet a reliability standard (for example,
individual feeder standards in the form of maximum levels of load at risk with a single
credible contingency) or some other service standard that is set out in NER schedule 5.1
or in an applicable regulatory instrument as defined in NER chapter 10. It is worth noting
that the range of matters covered by 'applicable regulatory instruments' is potentially
broad as these include all laws, regulations, orders, licences, codes, determinations and
other non-NER regulatory instruments that apply to Registered Participants® to the extent
that they regulate or relate to network access, connection, services, service price or
augmentation.

Replacing the element will help avoid breaching limits relating to the service standard
obligation as the poor condition element becomes increasingly prone to failure.

The RIT-T proponent must identify the credible option that maximises net economic
benefit while meeting the standard. If no credible option that meets the standard offers a
net economic benefit, the RIT-T proponent must identify the credible option that
minimises net economic detriment while meeting the standard. The base case is where
the RIT-T proponent conducts BAU maintenance (which may include minor capital works)
of the existing network element, rather than implementing a specific credible option to
address the identified need.

15 NER_cl. 5.10.2 defines reliability corrective action as a network business' investment in its network to meet 'the service
standards linked to the technical requirements of schedule 5.1 or in applicable regulatory instruments and which may
consist of network options or non-network options'.

16 ‘Registered participant' is defined in NER chapter 10.

ApplieationDraft application guidelines | Regulatory investment test for transmission 25

[Formatted: Font: Bold, Font color: Black




Regardless of whether a reliability standard or seme-other service standard is driving the
identified need, the RIT-T proponent should ekaraeteriseinclude in the base case as
ongoing operating-ang-/maintenance costsr-as-well-as and minor capital costs (thatis;
below the RIT—T cost threshold) asseciated-with-meetingto meet these standards using
the poor condition assets, in addition to any expected unserved energy and/or risk costs.

The RIT-T proponent must consider credible options that take advantage of whatever
flexibility the service standard obligation offers to minimise the cost of meeting that
standard. This could mean considering options that relate to different locations on the
network, that reduce levels of load at risk, or where a given option is implemented at
different points in time.

3.4 Selecting reasonable inputs

taputsExcept for specific circumstances, RIT-T proponents must adopt the inputs,
assumptions and scenarios from the most recent Inputs, Assumptions and Scenarios Report
(IASR). These circumstances are where the RIT-T proponent has demonstrated why a new,

omitted or varied input, assumption or scenario is necessary. For example, it might be
reasonable for a RIT-T proponent to do the following:

e Vary a parameter from the most recent IASR if there has been a material change in
circumstances that the most recent ISP or an ISP update is yet to reflect. In such cases,
the RIT-T proponent might demonstrate why the variation is necessary by receiving
written indication from AEMO that there has been a material change in circumstances,
which it intends to reflect in a future ISP or ISP update.

e Add a parameter to what is set out in the most recent IASR where the scope of the
identified need is such that the ISP did not explore parameters relevant to the RIT-T
project. For example, a parameter relating to a specific jurisdictional service standard
might meet this category.

In general, if a RIT-T proponent requires an input, assumption or forecast that is not
provided in the most recent IASR, it should use:

e inputs based on market data where this is available and applicable-;

o Assumptiensassumptions and forecasts that are transparent and from a reputable and
independent source—rpartiedtar:, such as other material AEMO has published; and

—Materathat AEMO-publishesin-ary-up-to-date 1SP-orequivalent-doctinent;

v
Nation a el

. and relevant information.-Ferinstance-itmight-be-appropriate-to-depart-from
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34-23.4.1 Discount rates

Paragraph-14-ofthe-The RIT-T specifies that:17 o [ Formatted: Body Text

Fhe-18. The RIT-T proponent must adopt the discount rate irfrom the RF—Fmust
bemost recent inputs, assumptions and scenarios report unless it provides
demonstrable reasons why a variation is necessary. If the RIT-T proponent decides to
vary this parameter, this variation must be consistent with paragraph 19.

19. The present value calculations must use a commercial discount rate appropriate
for the analysis of a private enterprise investment in the electricity sector. The discount
rate used must be consistent with the cash flows being discounted.

Consistent with the RIT—T requirement, present value calculations in the ISP must use a <« [ Formatted: Body Text

commercial discount rate appropriate for the analysis of a private enterprise investment in
the electricity sector-ard-must-be-consistentwith-the-cash-flows-that the RH—Tproponentis
diseounting—Fhelowerbeundary. Given this consistency, it should be theregulated-cost-of
eapitalsuitable for RIT-T proponents to apply the discount rate that AEMO has applied in the
most recent ISP.

Fheabeove requirement provides RIT—TFproponents-withWhere there are demonstrable
reasons for why a RIT-T application should employ a different discount rate to the most
recent ISP, the RIT—T provides the flexibility to adjust the discount rate to reflect the risks
that different types of projects carry. We expect these adjustments would vary between

17 AER. Draft RIT-T. May 2020, paragraphs 18-19.
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identified needs rather than between credible options to address a specific identified need. It
will typically be best practice to capture the relative riskiness of different credible options
through scenario analysis rather than by using different discount rates (see section 3.8 on
scenario analysis).

Considering the above, as a default, a RIT-T proponent should use the same discount rate
for different credible options to address a given identified need. If a RIT-T proponent has a
sound reason to depart from this default by using a different discount rate for a particular
credible option, it must:

e Clearlyclearly and transparently provide this reasoning, including providing supporting
evidence; and

e Shewshow if or how this decision affects the ranking of credible options.

Since the discount rate is a particularly important parameter for estimating the present value « [ Formatted: Body Text

of long term projects, we expect RIT-T proponents to explore:

o Whetherwhether, as part of its scenario analysis, there is reason to include reasonable
scenarios with different discount rates. If it includes a scenario with a lower than
expected discount rate, it would also be reasonable to explore a scenario with a higher
than expected discount rate. As required in paragraph-14-of-the RIT-T, the regulated
cost of capital should be the lower bound-; and

e Whenwhen sensitivity testing the outcome of its cost benefit analysis, if applicable,
illustrate 'boundary values' for discount rates at which the preferred option changes. The
RIT-T proponent can then discuss the plausibility of those values and analyse this risk.

3-4-33.4.2 Value of customer reliability

The value of customer reliability (VCR), typically reported in dollars per kWh, is an important «—— [ Formatted: Body Text

parameter for estimating classes of market benefits that relate to reliability, such as changes
in voluntary and involuntary load curtailment. When-considering-what VCR-to-apphy—aRIT—F
sresencnschoulds

o+ ConsiderwhetherA RIT-T proponent should use the selected-VCR is+epresentative-of
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o FheVCR-estimates-we will-publish and update annually-from-31+-Becember2019-—Fhis < [ Formatted: Body Text
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VCRs used in RIT-T applications should reflect the weighted mix of customers that the

option affects, and if applicable, the nature and type of reliability issue being modelled (for
example, whether there is a widespread and long duration outage).

» When sensitivity testing the outcome of its cost—benefit analysis, if applicable, we expect « [Formatted: Body Text

a RIT-T proponent to illustrate '‘boundary values' for VCRs at which the preferred option

changes. The RIT-T proponent can then discuss the plausibility of those values and analyse
this risk._For a more general discussion on sensitivity analysis, see section 3.8.

3.5 Valuing costs

In the RIT-T, costs are the present value of a credible option's direct costs. These must - { Formatted: Body Text

include the following classes of costs:
e costs incurred in constructing or providing the credible option;
e operating and maintenance costs over the credible option's operating life; and

e costs of complying with relevant laws, regulations and administrative requirements (see
section 3.5.1).

There may be material uncertainty regarding the costs of a credible option when the RIT-T
proponent undertakes the RIT-T assessment. See section 3.9 for guidance and worked
examples on dealing with this uncertainty.

Particularly for, but not limited to, asset replacement projects or programs, there are costs
resulting from removing and disposing of existing assets, which a RIT-T assessment should
recognise. RIT-T proponents should include these costs in the costs of all credible options
that require removing and disposing of retired assets. For completeness, the RIT-T
proponent would exclude these costs from the 'BAU' base case, which section 3.3 defines.

3.5.1 The cost of complying with laws and regulations

In some cases, a RIT-T proponent may have a choice as to how it complies with a law, “ [ Formatted: Body Text

regulation or administrative requirement. For example, the RIT-T proponent may lawfully
choose to pay a financial amount rather than undertake some other action (which is
otherwise necessary to comply with the relevant law, regulation or adwministrative
reguirementylegal instrument). If the financial amount is smaller than the costs of
undertaking some other action, the RIT-T proponent may treat the financial amount as part
of that credible option's costs.
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A RIT-T proponent must exclude from its analysis, the costs (or negative benefits) of a
credible option's harm to the environment or to any party that is not expresshy-prohibited er
penalised-under the relevant laws, regulations or adrinistrativerequirements|egal
instruments. This places the onus on policy makers to prohibit certain activities or to value
various types of harm and impose financial penalties accordingly. The RIT-T has no role in
prohibiting or penalising activities that policy does not prohibit or penalise.

To the extent that market participants in the NEM may be required to pay peraltiesa tax, levy
or other payment for non-compliance with a renewable energy target (RET) scheme, or any
other government policy in a particular state of the world-{such-as-a-Natienal-Erergy
Guarantee);, the RIT-T will capture this in a credible option's market benefits, rather than in
a credible option's costs.

Example 6 demonstrates how compliance costs ef-a-credible-eption-encan internalise costs
that would otherwise be unpriced externalities.

Example 6: Costs of a credible option

Un-priced externality

To meet an identified need, a RIT-T proponent identifies as a credible option the
development of a local gas-fired peaking generator in close proximity to an existing hotel.
The present value of the generator’'s expected construction and operating costs is $120
million. The RIT-T proponent expects that developing the generator will reduce the hotel’s
earnings due to a loss of visual amenity — the present value of this loss is $5 million. There
are no planning standards, consents or other requirements to protect the hotel against this
loss.

In the absence of any planning standards, consents or other requirements hindering its
development, the costs of the credible option remain $120 million. The ‘negative
externality’ created by the generator’s development and borne by the hotel is not
regulated or legislated by any relevant law, regulation or administrative requirement and
hence does not form part of the costs of the credible option.

Penalised externality

Continuing from above, assume that a regulatory body allows development of the credible
option contingent on the developer of the generator paying for landscaping to conceal the
generator and reduce the harm to the visual amenity of the hotel's guests. The present
value of this landscaping is $5 million.

In this case, the costs of the credible option would be 120 + 5 = $125 million. The $5
million is now included as part of the costs of the credible option since a relevant
regulatory body required the generator’s development be contingent on this expense.

3.5.2 The treatment of land
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Given that the cost of land may be a cost incurred in constructing or providing a credible « [ Formatted: Body Text

option?0, the value of land should be included as part of a RIT-T assessment. The purpose
of the RIT-T is to identify the credible option that maximises the present value of the net
economic benefit to all those who produce, consume and transport electricity in the market.
Therefore, the RIT-T proponent should assess all credible options at present values. The
RIT-T proponent should therefore use the market value of land when assessing the costs
incurred in constructing or providing credible options.

For clarity, strategic land purchases (that is, acquiring an easement in advance of making an
investment decision to build on that land) need not trigger a RIT-T. However, the market
value of land should be included in a RIT-T that explores building on a previously acquired
easement (that is, land should not be treated as a sunk cost, to the extent that it can
otherwise be sold).

3.6 Market benefit classes

The meaning-ofRIT-T instrument defines market benefit and sets out the classes of benefits « [ Formatted: Body Text

to include when applying the RIT-T are-set-out-inparagraphs4-and-5-ofthe RIHF—Fto
projects that are not actionable ISP projects.?! Section 3.7 and appendix A provide guidance
on calculating market benefits. For instance, appendix A provides guidance and worked
examples on calculating the classes of market benefits listed in NER section

5.16-3{e15A.2(b)(4), which include:

e changes in fuel consumption arising through different patterns of generation dispatch;

e changes in voluntary load curtailment;

e changes in involuntary load shedding, with the market benefit to be considered using a
reasonable forecast of the value of electricity to consumers;

e changes in costs for parties, other than the RIT-T proponent, due to differences in: the
timing of new plant, capital costs, and operating and maintenance costs;

o differences in the timing of expenditure;
e changes in network losses;

e changes in ancillary services costs;

e competition benefits; and

e any additional option value (where this value has not already been included in the other
classes of market benefits) gained or foregone from implementing that credible option
with respect to the likely future investment needs of the market.

This section provides guidance on: “ { Formatted: Body Text

e when a class of market benefit is material and should be guantified in ineluded-in-thea
RIT-T_application; and

e how an additional class of market benefit can be added to the classes defined above.

20 NER, cl. 5.16.1{c15A.2(b)(8)(i).
21 AER, Draft RIT-T. March 2020, paragraphs 7 and 11.

ApplieationDraft application guidelines | Regulatory investment test for transmission 34



3.6.1 Material classes of market benefits

Under NER-elauses-5-16-He}5)—(6)the RIT-T instrument, a RIT-T proponent must include «—— [ Formatted: Body Text

all classes of market benefits unless:22

e it can provide reasons for why a particular class of market benefit is rotikelyunlikely to
materially affect the outcome of the assessment-ofthe-credible options_assessment; or

e it expects the cost of undertaking the analysis to quantify the market benefits will be
disproportionate to the scale, size and potential benefits of the credible options.

The classes of market benefits that a RIT-T proponent should consider will depend on the < [ Formatted: Body Text

circumstances surrounding the individual RIT-T assessment and the credible options under
consideration. For example, where a credible option is not expected to affect the wholesale
market, a number of the classes of market benefit listed in paragraph-5-of-the RIT-T, such
as competition benefits and changes in fuel consumption arising through different patterns of
generation dispatch, will not be material and therefore will not need to be estimated.

3.6.2 Additional classes of market benefits

NER-clause-5-16-H{e}4)y0){A) regquiresUnder the RIT-T prepenents-toinstrument, a RIT-T «—— [ Formatted: Body Text

proponent must also consider classes of market benefits that:22
e TFhethe RIT-T proponent determines relevant; and

o Wewe have agreed to in writing before the RIT-T proponent publishes its consultation
report.

If a RIT-T proponent quantifies an additional class of market benefit in its RIT-T - [Formatted: Body Text

assessment, we will consider it. However, a RIT-T proponent must receive our approval to
include an additional class of market benefit before it makes its consultation report available
to other parties.

When determining whether to approve a new class of market benefit, we will consider
whether the proposed benefit:

o Sheuldshould already be reflected in another market benefit class. If it is effectively a
component of a pre-existing class of market benefits, there is no need to introduce a new
class. In these cases, the RIT-T proponent should consider whether it should perform an
additional calculation to add this 'sub-component' into the market benefit class. If it has
already captured this benefit indirectly, it should not perform a separate calculation that
would result in double counting the value of the market benefit:; and

o Woeuldwould accrue to a producer, consumer or transporter of electricity in the market. If
the class of benefit falls outside the scope of the market, the RIT-T proponent should not
include it in its cost benefit analysis (see section 3.11 for a discussion on externalities).

3.7 Methodology for valuing market benefits

22 AER, Draft RIT-T, May 2020, paragraphs 1213 and as required by NER clauses 5.15A.2(b)(5)=(6).
23 AER, Draft RIT-T, May 2020, subparagraph 11(k) and as required by NER clause 5.15A.2(b)(4)(X)(A).
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The total benefit of a credible option includes the change in: « [ Formatted: Body Text

e consumer surplus, being the difference between what consumers are willing to pay for
electricity and the price they are required to pay; and

e producer surplus, being the difference between what electricity producers and
transporters are paid for their services and the cost of providing those services
(excluding the costs of the credible option).

As set out in the RIT-T, the market benefit of a credible option is obtained by: « [ Formatted: Body Text

i. ~ comparing, for each relevant reasonable scenario, the state of the world with the
credible option in place withagainst the state of the world in the base case; and

ii.  weighting any positive or negative benefit derived in (i) by the probability of each
relevant reasonable scenario occurring.

This comparison may reveal that a credible option results in both positive and negative « [ Formatted: Body Text

effects on the market. The calculation must therefore reflect a netting-off process, that
accounts for the positive and negative effects of a credible option in the market across all the
relevant classes of market benefits. This process may result in a credible option having a
positive or negative market benefit.

Appendix A provides guidance and worked examples for each class of market benefit
referred to in NER clause 5.26-1c15A.2(b)(4). In addition, the following sections provide

guidance on valuing market benefits for a given credible option, which involves three key [Formatted: Font: Bold
steps:
19. deriving the states of the world with and without the credible option in place in each <« | Formatted: Indent: Left: 0 cm, Hanging: 0.6 cm, Numbered

+ Level: 1 + Numbering Style: 1, 2, 3, ... + Start at: 1 +
Alignment: Left + Aligned at: 0 cm + Tab after: 0.63 cm +
Indent at: 0.63 cm

reasonable scenario;

2.10. _comparing the relevant states of the world with and without the credible option in
place in each reasonable scenario to derive the market benefit of the credible option in
each reasonable scenario; and

3:11. weighting the market benefits arising in each reasonable scenario by the probability
of that reasonable scenario occurring.

3.7.1 Deriving states of the world in each reasonable scenario

For each credible option, a RIT-T proponent must develop two states of the world (one with « [ Formatted: Body Text

the credible option in place and the other being the base case with no eredible-option in

place) for each reasonable scenario. This allows the RIT-T proponent to later derive the
market benefits of an option by comparing these states of the world, and then probability
weighting those benefits across a range of reasonable scenarios.

Explanatory box 1 explains the difference between a 'state of the world' and a 'reasonable
scenario.

Explanatory box 1: States of the world versusand reasonable scenarios < Formatted: Don't keep with next
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Reasonable scenarios are independent of the credible option, whereas states of the world
are dependent on the credible option.,

A state of the world is a detailed description of all of the relevant market supply and
demand characteristics and conditions likely to prevail in a reasonable scenario if a
credible option proceeds or —if-the-eredible-option-deesnet-proceed—in the base case. A
state of the world should be internally consistent in that all aspects of the state of the world
could reasonably coexist.

Crucially, the pattern of new generation development (incorporating capacity, technology,
location and timing) should vary depending on which credible option (if any) proceeds.
Therefore, each credible option—as-well-as_and the base case— will be associated with a
different state of the world in each reasonable scenario, reflecting different patterns of
generation investment and other characteristics and conditions _in that reasonable
scenario.

A reasonable scenario is a set of variables or parameters that are not expected to
change across each of the relevant credible options or the base case. For example, the
following variables should be independent of the credible options and considered as
components of each reasonable scenario:

¢ levels of economic growth and the associated level of base electricity demand;
« level of population growth and the associated level of base electricity demand;
e the unit capital and operating costs of generation plant (in $/MW or $/MWh);

e the value of any environmental penalties; and

o the value of unserved energy.

The RIT-T instrument requires the RIT—T proponent to adopt the reasonable scenarios

from the most recent IASR unless it provides demonstrable reasons for why adding,
omitting or varying these scenarios is necessary and if doing so is consistent with the
requirements for reasonable scenarios as set out in the RIT-T.24

For the avoidance of doubt, given demand is likely to vary between different scenarios, to
the extent that a demand-side option leads-te-leweraffects peak demand under each of
these reasonable scenarios, this effect should be accounted for in the states of the world
associated with that option in each of those reasonable scenarios. This ensures that the
benefits of the demand-side option are transparently calculated separately in high;
medivm-aneHew-demand-scenarios_ with different levels of demand, because sueh
benefits-ef-the demand-side eption-option's benefits may vary according to the forecast
demand_in each scenario.

Notwithstanding the need for probability-weighting market benefits to derive the market
benefit of a credible option, RIT-T proponents will continue to provide details of the
estimated market benefits of a credible option under each reasonable scenario.

24 See AER, Draft RIT-T, May 2020, subparagraph 20(b) and paragraphs 20-23.
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All assets and facilities that exist during the RIT-T's application must, at least initially, form
part of all relevant states of the world (both with and without the credible option in place and
in all reasonable scenarios). Beyond taking account of existing assets and facilities, a state
of the world must capture the future evolution of and investment in generation, network and
load. To capture this, the RIT-T instrument requires the RIT-T proponent mustderiveto
include appropriate:2>

¢ Committed projects: these must form part of all states of the world, consistent with the
treatment of existing assets and facilities.

e Actionable ISP projects: these must form part of all states of the world, consistent with
the treatment of committed projects unless the level of analysis required to include the
actionable ISP project is disproportionate to the scale and likely impact of the credible
options under consideration.28

e Anticipated projects: the RIT-T proponent must use_the ISP, and where absent from the
ISP, its reasonable judgement to include these in all relevant states of the world.

« [ Formatted: Body Text

[Formatted: Font: Bold

e Modelled projects: appropriate market development modelling will determine which
modelled project to include in a given state of the world._For completeness, where a
RIT—T proponent adopts the market modelling from the most recent ISP, ISP _projects
that are not actionable ISP projects (that is, future ISP projects and ISP development
opportunities) will usually be modelled projects.

Explanatory box 2: What is market development modelling in the RIT-T?

Market development modelling forecasts what kind of projects (in particular, but not limited
to, generation projects) would be developed in the longer term, both with and without the
credible option proceeding.

Paragraph-2%-ofthe-The RIT-T requires market development modelling, in so far as
practicable, be adopted from the most recent ISP, and should in general be on a least-
cost/central planning-style basis.2Z This modelling should be orientated towards
minimising the cost of serving load (or allowing load to remain unserved if that is least
cost) while meeting minimum reserve levels (least-cost market development modelling). It
may also treat the reserve margin that AEMO develops as an exogenous input. The RIT—
T requires-instrument specifies that, in general, market development modelling should be
undertaken on a 'least-cost' basis.?8 This is because least-cost market development
modelling-because-it relies on relatively uncontroversial assumptions and methodologies
(derived from operations research).

The RIT-T instrument also allows, where appropriate, market development modelling on a

25 geeAER, Draft RIT-T May 2020, paragraphs 18—-2025-28. Also see the Glossary of the Draft RIT-T for definitions of

committed, anticipated and modelled projects.
This is to align with NER cl. 5.15A.2(b)(2), which specifies that the RIT-T must 'not require a level of analysis that is
disproportionate to the scale and likely impact of each of the credible options being considered'.
AER, Draft RIT-T, May 2020, paragraph 29.
AER, Draft RIT-T, May 2020, subparagraph 29(a).

26

27
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allews?® RIT-T proponents may choose to undertake market-driven market development
modelling as a sensitivity because assumptions regarding plant bidding behaviour and
ownership may strongly influence the results.

Market development modelling is important as it helps determine a credible option's market
benefits in a given reasonable scenario by RIT-T proponents to derive modelled projects in
the presence and absence of a credible option. For example, market development modelling
may assist in determining whether—in high-—+nedium-er-tow-reasonable scenarios with
different demand forecasts—a network option is likely to lead to the deferral (or
advancement) of new generation investment compared to the relevant base case. To the
extent it does, this would constitute a positive (or negative) contribution to the market benefit
of the credible option, respectively, in each of those reasonable scenarios.

Example 7: Market development modelling modelling—states of the world “« { Formatted: Don't keep with next

Consider an identified need to meet a mandatory service standard. Assume there are two
credible options— a network and a demand-side option.

This will require deriving three states of the world (and consequently, three market
development scenarios) i+espeet-offor each reasonable scenario. These include where:
(1) neither credible option is implemented (the base case), (2) the network option is
implemented, and (3) the demand-side option is implemented.

3.7.2 Deriving and weighting market benefits

Deriving the market benefit of a credible option in a given reasonable scenario entails - [ Formatted: Body Text

comparing the state of the world with the option in place with the base case state of the
world. Section 3.7.3 describes how to achieve this for each class of market benefit.

A RIT-T proponent will then apply this derivation across all reasonable scenarios, as shown
in example 8.

Example 8: Market development modelling—deriving and weighting market
benefits across states of the world

This example continues from example 7 where there are two credible options— a network
and a demand-side option. Assuming-there-are-Assume the RIT-T proponent
demonstrates that three reasonable scenarios {from the most recent IASR are relevant
(and these scenarios are based around high, medium and low demand), the RIT-T
proponent must:

e derive a network option, a demand-side option and base case states of the world
under conditions of high, medium and low demand; and

e compare the credible option and base case states of the world under conditions of
high, medium and low demand.

29 AER. Draft RIT-T. May 2020, subparagraph 29(b).
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This will require nine market development modelling paths to establish nine states of the

world; [Formatted: Font: Italic

1. network option with high demand;
demand-side option with high demand,;
base case with high demand;

network option with medium demand;
demand-side option with medium demand,;
base case with medium demand;

network option with low demand;

demand-side option with low demand; and

© ® N o 0k~ wDd

base case with low demand.

It will then be necessary to compare (1) and (2) against (3), (4) and (5) against (6) and (7)
and (8) against (9). This should yield the market benefits of the network option and the
demand-side option in each of the three reasonable scenarios.

For this example, assume that the network option has a market benefit of:
e $30 million in a high demand scenario;
e $20 million in a medium demand scenario; and

e 310 million in a low demand scenario.

Further assume that the demand-side option has a market benefit of:

e $40 million in a high demand scenario;

e $10 million in a medium demand scenario; and

e $5 million in a low demand scenario.

The final step is to weight the market benefits of each credible option arising in each
reasonable scenario to derive the market benefit of that credible option.

Drawing from the above example, assume that the probability of a:

e high demand scenario is 50 per cent;

¢ medium demand scenario is 40 per cent; and

¢ low demand scenario is 10 per cent.

Under these assumptions, the market benefit of the:
e network option is $24 million (being 0.5*$30m + 0.4*$20m + 0.1*$10m).
e demand-side option is $24.5 million (being 0.5*$40m + 0.4*$10m + 0.1*$5m).

3.7.3 Categories of market benefits
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Broadly speaking, the market benefit of a credible option can be obtained from savings in:  « [ Formatted: Body Text

e capital costs, including the costs of generation and network assets;

e operating costs, including fuel costs, network losses, ancillary services, as well as
voluntary and involuntary load reduction; and

e the costs of meeting environmental targets, such as a renewable-energy-target{RET} or
similar developments-{ike-a-potential-National-Energy-Guarantee-orsimitan-.

This section provides guidance and worked examples on estimating these categories of - [ Formatted: Body Text

savings.

Capital cost savings

A RIT-T proponent can primarily estimate savings in capital costs by comparing the patterns « [ Formatted: Body Text

of plant development in different states of the world under a given reasonable scenario. This
entails computing capital cost savings by comparing the development pattern of committed,
actionable ISP, anticipated and modelled projects under each credible option to that under
the base case.

Example 9: Capital costs under different states of the world

Assume_that:

e Thethe identified need is to meet a mandatory service standard:;

e Twetwo credible options exist: a network option and a demand-side option-;
e Thethe discount rate is 7 per cent:; and

o Therethe RIT-T proponent can demonstrate that there is only one relevant reasonable
scenario, such that there are three states of the world:

o The base case state of the world where neither credible option is developed and
a modelled project is developed in year 5 at a capital cost of $150 million.

o The demand-side option state of the world, where only the demand-side option
is developed, the same modelled project is developed in year 7 at a capital cost
of $150 million.

o The network option state of the world, where only the network option is
developed and no modelled projects are developed over the duration of the
analysis.

Under these assumptions, the contribution of capital cost savings to the market benefit of
each credible option can be calculated as follows:

o NetworkFor the network option:-the-capital-cost saving-s, the benefit of avoiding the
$150 million modelled project in year 5 that is otherwise required in year5-n-the base

(1105;’)5 = $107 million.

case state of the world. The present value of this avoided cost is
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o DemandFor the demand-side option-the-capital-cost savirg-s, the benefit of deferring
the $150 million modelled project requiredin year 5 under beth-the base case and
demand-side states of the world frem-year5-to year 7_by:

o -Presentcalculating the present value of modelled project in year 5 = $107
million:;_ and

o—~Presentdeducting from this the present value of modelled project in year 7 (

oz = $93 million.

o Presentvalue-of deferring-modelledproject=") to get $107 —million — $93

million = $14 million.

In this example, taking into account only the capital cost effects, the network option results
in the greatest market benefit.

Note that despite these positive contributions to market benefit, neither credible option
may produce positive net economic benefits if the expected costs exceed the expected
market benefits.

Operating cost savings

Savings in operating (such as fuel), maintenance and load reduction costs can be obtained
by comparing the market dispatch outcomes in different states of the world.

Example 10: Operating costs under different states of the world

pu

The following example builds on example 9, and makes the following assumptions:
¢ Inthe base case state of the world, the present value of:

o Fuelfuel resource costs = $80 million-;_and

o Unservedunserved energy costs = $40 million.
¢ inln the network state of the world, the present value of:

o Fuelfuel resource costs = $100 million:; and

o Unservedunserved energy costs = $2 million.
¢ inln the demand-side state of the world, the present value of:

o Fuelfuel resource costs = $80 million-; and

o Unservedunserved energy costs = $26 million.
Under these assumptions, the contribution of operating cost savings to the market benefits
of each credible option can be calculated as follows:
e Networknetwork option: (80 + 40) — (100 + 2) = $18 million-;_ and
+—Demanddemand-side option: (80 + 40) — (80 + 26) = $14 million.

[ Formatted: Body Text
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WhereThe RIT-T instrument requires RIT—T proponents to adopt market development < [ Formatted: Body Text

modelling from the ISP, insofar as practicable.3® This recognises that AEMO's market
development modelling is likely to represent best practice, but RIT-T applications that are
not exploring actionable ISP projects may not necessarily require this level of market
modelling. For instance, where changes in outcomes in the wholesale spot market do not
materially affect the market benefits of any credible options under consideration, it may be
appropriate to limit the modelling of market benefits to load-flow modelling. Such modelling
must incorporate realistic treatments of relevant plant and network characteristics and
forecast load.

Cost savings in meeting mandated targets

Savings in capital and operating costs incurred in meeting any environmental, reliability or < [ Formatted: Body Text

other mandated targets (for example, the Australian or jurisdictional RETs or seme-form-of

National-Energy-GuaranteeRetailer Reliability Obligation) can be calculated by comparing
plant development and market dispatch outcomes for a credible option to the base case.

In the absence of any price caps or penalties, it is reasonable to assume that the market will
meet an applicable mandated target, like the RET-er-ant-targets-undera-future-Nationat
Energy-Guarantee.. Using the RET as an example, a RIT-T proponent could assume that
the price of a Renewable Energy Certificate (REC) would rise to the level necessary to
induce compliance with the target. Therefore, under any state of the world, the benefits from
meeting that target will be identical and need not be included in the RIT-T application.
Rather, the differences in other capital and operating costs under the RIT-T_application will
reflect any differences in the resource costs of meeting these targets under different states
of the world.

However, it may be that there is a cap on prices (RECs, in the case of the RET) or a penalty
for not meeting the relevant target. It would be reasonable to assume that this cap or penalty
reflects the maximum per unit benefit to the NEM of providing the relevant service
(renewable energy, in the case of the RET). In such a case, it is possible that it will not be
net beneficial for the NEM to meet the target as the cost of meeting it could exceed the
benefits, as indicated by the level of the cap/penalty. As such, a RIT-T proponent can
consider the benefits associated with the target in each state of the world equivalent, even
where the target is not met due to it being lower cost to pay the cap/penalty price.

Using the RET as an example, in a state of the world where the RET is not met, the amount
of renewable energy short of the target will be valued at the capped price and contribute to
the resource costs incurred in that state of the world. Comparing the resource costs in

30 AER, Draft RIT-T, May 2020. paragraph 29.
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different states of the world may then make a positive or negative contribution to the market
benefits of a credible option.

Under the RET, certificate purchases represent tax deductable business expenses.
However, penalties such as those to be imposed on parties who fail-te-surrender
sufficientinsufficient RECs are generally not tax deductible expenses. Due to the asymmetric
tax treatment of permit compared to penalty expenditures, the RET penalty price for the
purposes of applying the RIT-T should be ‘grossed up’ by the applicable company tax rate
to ensure that the penalty price is consistent with the post-tax REC price faced by market
participants.

For example assuming a company tax rate of 30 per cent and an unadjusted penalty price of
$50, the ‘grossed up’ penalty price for the RIT-T analysis is:
_ Penalty  $50

Penalty,,, = T "1-03 =$71.42
—t -0.3

By grossing this price up, the calculation of market benefits in the RIT—T application should <« — [Formatted: Body Text

reflect direct impacts on those that produce, consume and transport electricity in the market.
This means that rational risk-neutral participants will choose to expend up to $71.42/MWh to
avoid breaching the target. The value to the market of meeting the target in this example is
also $71.42/MWh.

Example 11: Cost savings in meeting a renewable energy target “ { Formatted: Don't keep with next

A legislatively imposed renewable-enrergyRET scheme exists whereby a certain proportion
of electricity generated must come from certified renewable sources.

The scheme uses RECs as an instrument to achieve the rerewable-energy-targetRET.
One REC represents 1 MWh of renewable generation. A penalty price of $35/MWh is
imposed—this means that for each MWh of energy by which the target is not met, a
penalty of $35/MWh is incurred (this equates to a grossed-up penalty price of $50/MWh).

The credible option in question is the construction of a transmission link between two
regions: a region with abundant, relatively cheap renewable generation and low load
(Region A) and a region with limited, relatively expensive renewable generation and high
load (Region B).

tAssume the following occurs in the pase casesthe: ( Formatted: Font: Bold

e PrieeThe price of RECs is $50/MWh— (that is, the price of RECs is set at the grossed-
up penalty price—Fhe) and the market ‘chooses’ to pay the penalty price of $35/MWh
and not meet the renewable target.

o RenewableThe renewable target is 50,000 MWh per year over the period of the
analysis.

e PresentThe present value of operating and capital costs over the period of the analysis
is $500 million.
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+—AnnualBased on these assumptions, the annual cost of not meeting the renewable
target is 50,000 MWh*$50 = $2.5 million. Fhelf we assume the present value of these
costs over the period of the analysis is $17.5 million-

e Present, then the present value of operating, capital and penalty costs in the base
case is thus-500 + 17.5 = $517.5 million.

WithAssume the following occurs with the credible option;-the:

e PriceThe price of RECs is $40/MWh-ard. Assume the market meets annual renewable
targets over the period of the analysis.

e PresentThe present value of operating and capital costs over the period of the analysis
is $510 million. This is slightly higher than in the base case (where capital and
operating costs sum to $500 million) because of:

o Higherhigher capital costs (greater investment in renewable generation

occurs)); and

o Lewerlower operating costs (additional renewable generation displaces thermal
plant).

+—PresentBased on these assumptions, while the present value of operating;_and capital
and-penalty-costs over the period ef-the-analysis-is slightly lewer-than-in-the-base-case

Specifically, the market benefit of the credible option based on these-operating, capital
and avoided RET penalty costs is-thus 517.5 — 510 = $7.5 million.

Benefits accruing across regions

NER clause 5.2615A.2(e}6b)(10)(iii) requires the RIT-T _to specify acceptable «

methodologies for estimating market benefits that may occur outside the RIT—T proponent's
network. Similarly, the RIT-T application guidelines must include guidance and worked
examples on the acceptable methodologies for valuing market benefits that accrue across
regions.

The method outlined above for calculating market benefits implicitly includes market benefits
arising across all regions in the NEM. For the avoidance of doubt, the RIT-T _instruments
provides that the methodology for calculating market benefits must capture any market
benefits arising in the RIT-T proponent's region as well as all other NEM regions.3L Given
this, our more general guidance on estimating benefits is also applicable to quantifying
benefits that accrue in more than one region. RIT-T proponents need not separately quantify
benefits that arise in each region of the NEM.

Nevertheless, in calculating benefits that accrue to other regions in the NEM, we expect
RIT—Fpropenents-to:the most recent ISP to guide RIT—T proponents when evaluating how

31 AER, Draft RIT-T, May 2020. paragraph 16.
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different credible options will fit into or affect the broader development of the NEM.
Specifically, the ISP will guide RIT—T proponents in this way by providing:

e Liaiseactionable ISP projects for RIT-T proponents to include in all states of the world
wherever relevant/material, consistent with the treatment of committed projects; and

e other ISP projects to include in states of the world as determined by the market modelling
used in the ISP.

» To extent that the most recent ISP provides insufficient information to aid the RIT-T <

proponent in calculating inter-regional benefits, the RIT-T proponent should liaise with

producers, consumers and transporters of electricity in other regions of the NEM to inform
their understanding of how different credible options will affect them. If the RIT-T proponent
is exploring credible options that it expects will ‘materially affect' another electricity network,
we would expect the RIT=T proponent to instigate a joint-planning project with that other
electricity network. In this context, 'materially affect' means it will create an identified need
sufficiently large that it will require a RIT—T project or a regulatory investment test for
distribution (RIT-D) project to meet it.

3.8 Reasonable scenarios and sensitivities

This section provides guidance on forming reasonable scenarios, including: .«

o Selecting-an-appropriate-pumbergeneral guidance on selecting reasonable scenarios
(section 3.8.1);

e _using sensitivity analysis to guide the s