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SUMMARY OF LRMC PROCESS, DECISION POINTS
AND OPTIONS

This initial section summarises the practical steps for EDBs to estimate Long Run Marginal Cost (LRMC). It is a
summary of the more detailed guidance that is set out in the remainder of this appendix. The core steps are to:

e define the pricing purpose and relevant LRMC concept

e frame the LRMC estimate

e select the appropriate LRMC methodology

e assemble the inputs and calculate the network capacity based LRMC

e convert those costs into a usable LRMC estimate, and then

e apply that estimate to pricing in a way that is cost-reflective, proportionate, transparent and
implementable.

These steps are described in more detail below:

Define the pricing purpose and relevant LRMC
concept

Start by identifying the pricing question the LRMC estimate needs to support. For most EDBs this will be
demand-driven LRMC used for peak consumption charges, and peak injection rebates for eligible residential
and small business consumers (section 12A.7 of the Code).

LRMC can also support controlled load discounts, flexibility signals, connection pricing, and targeted pricing
trials.

Key decision:
e Determine whether LRMC is being used for peak consumption charges, injection rebates or another
pricing application.
e Injection rebates under Section 12A.7 of the Code are required to be calculated using demand-driven
LRMC. Peak consumption charges calculations also use demand-driven LRMC.
Refer to Chapter 3.

Frame the LRMC estimate

Define the scope of the estimate before choosing a method. The main framing choices are network area,
voltage level, consumer or price category, and planning horizon. These choices should reflect the network cost
driver and the practical ability to use the resulting signal in prices.

e Network area: use a network-wide or pricing-area estimate where demand-driven costs are broad-based;
use a targeted estimate where costs are concentrated in a growth area, feeder, GXP, zone substation or
pricing region.

e Voltage level: differentiate where consumers use materially different parts of the network or future costs
sit at specific voltage layers.

e Consumer categories: start with existing price categories, but test whether they align with material
differences in long run costs.
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e Planning horizon: use the AMP period for broad LRMC pricing estimates; use a project-specific horizon
where the relevant cost is tied to a specific investment or constraint.

Key decision: choose the level of granularity that materially improves the cost signal and can be implemented.
Noting that in some cases, such as 12A.7 injection rebates, a broad LRMC estimate can be an appropriate
starting point. Similarly, do not create highly granular estimates if they cannot realistically be reflected in
charges, targeted programmes or pricing methodology explanations. Refer to Chapter 4.

Select the LRMC methodology

Select a method that fits the pricing purpose, network circumstances and available data. Our LRMC guidance
describes four methods:

e Average Incremental Cost (AIC) / Long Run Average Incremental Cost (LRAIC): best suited to broad
network-wide, pricing-area or voltage-level estimates using AMP-style growth capex and demand
forecasts. It is practical, explainable and relatively stable, but may smooth over local constraints.

e Marginal Incremental Cost (MIC) / perturbation: best where there is a clear marginal investment and the
key question is whether demand or injection changes would bring forward or defer that investment. It is
more precise but data-intensive and assumption-sensitive.

e Long Run Incremental Cost (LRIC) / next-investment: useful where the next relevant investment is
identifiable but a full timing-based MIC calculation is not practical or necessary.

e Greenfields: a recognised LRMC concept but generally a specialist method or cross-check, not a default
approach for most EDBs.

An EDB may use more than one method where different parts of the network or different pricing applications
require different treatment.

Key decision: use AIC/LRAIC as the likely starting point for broad estimates, but move to MIC or LRIC where the
cost signal depends on a specific investment, local constraint or deferral opportunity. Refer to Chapter 5.

Assemble the inputs and calculate network capacity
based LRMC

Cost inputs should focus on forward-looking network costs that are clearly driven by growth in maximum
demand. Maximum demand should be based on a peak capacity measure that drives investment. Usually this
is the coincident peak demand for the relevant network area, asset or voltage level. Together, these inputs
form the basis of the LRMC calculation.

The chosen LRMC method then converts these inputs into a network capacity LRMC estimate, usually
expressed as $/kW/year or $/kVA/year, and by network area and voltage level where applicable.

e For AIC/ LRAIC, the calculation matches incremental demand-driven costs to the corresponding
increment in maximum demand over the same planning period.

e For MIC / perturbation, the calculation compares the base network plan with a changed-demand case,
using a small and sustained change in maximum demand.

e For LRIC / next-investment, the calculation identifies the next relevant demand-driven investment and
matches its cost to the demand or capacity increment associated with that investment.
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Key decision: determine whether low, zero, high or volatile results reflect genuine network economics or
modelling artefacts. Test sensitivities around lumpy investments, demand forecasts, timing, mixed-purpose
capex allocation, discount rate, DER assumptions and voltage-level allocations. Refer to Chapters 6 and 7.

Convert network LRMC into distribution pricing
parameters

The network LRMC of capacity can then be converted into distribution pricing parameters, such as
S/kW/month, $/kVA/month, or ¢/kWh. Examples of charging parameters include:

e Demand or capacity charges: convert annual LRMC into monthly $/kW or $/kVA charges, using a billing
demand measure that reasonably reflects contribution to network peak.

e TOU or critical peak energy charges: allocate the annual capacity value across the relevant pricing
windows and convert to c/kWh using the applicable window hours and peak contribution factors, where
appropriate.

Key decision: check that the charging parameter aligns with the network cost driver. The price signal should
target the periods, locations, consumer groups and units of use that drive or avoid future network costs. Refer
to Chapter 8.

Finalise charges and explain the judgement applied

LRMC informs the economic-cost signal. It does not necessarily mechanically determine final prices. EDBs may
adjust final charges to reflect consumer impacts, data limitations, transaction costs, residual revenue recovery
and consistency with broader pricing principles.

Key decision: decide how closely final charges should track charging-parameter LRMC and how quickly changes

should be reflected in prices. Where final prices differ from LRMC, the pricing methodology should explain why
and show how the final charges remain anchored to the relevant economic-cost signal. Refer to Chapter 9.
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INTRODUCTION
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1. Context and purpose

Purpose of this appendix

1.1.

1.2.

1.3.

1.4.

This appendix provides practical guidance to help electricity distribution businesses (EDBs) estimate
long run marginal cost (LRMC) and apply it in distribution pricing.

LRMC is a general cost concept and may be relevant to other forms of pricing, including connection
pricing. This appendix focuses on LRMC as applied to distribution network pricing. The relationship
between LRMC and posted capacity rates for connection pricing is addressed in the Authority’s
Distribution connection pricing: posted capacity rate worked examples, July 2026.

The guidance responds to the obligation in section 12A.7 of the Code from 1 April 2026 for injection
rebates (sometimes referred to as negative charges) and the Authority’s current voluntary
expectations for peak consumption pricing:

a) from 1 April 2027, injection rebates for eligible residential and small business consumers must
be based on LRMC under clause 12A.7(1) of the Code; and

b) peak consumption charges are expected to be cost-reflective and informed by an appropriate
LRMC approach.

This appendix explains how EDBs can calculate LRMC, convert it into charging parameters, and use it
to inform final prices.

Relationship to existing guidance

1.5.

1.6.

This appendix forms part of the existing Distribution Pricing Practice Note, without restating:

a) pricing principles, general price-signalling, locational pricing, residual recovery or consumer
impact guidance.

b) Code obligations, eligibility rules, transitional arrangements, or compliance processes for
rebates.

c) rebate-specific adjustment factor mechanics, which are also addressed in Part 6 of the

Distribution Pricing Practice Note. This appendix provides the LRMC-informed starting point
for the rebate up to the point at which adjustment factors are applied.

Although this appendix does not restate the distribution pricing principles, the LRMC approach
described here should be read in conjunction with them. LRMC is mainly relevant to the forward-
looking economic-cost signal, while decisions about granularity, transition, residual revenue recovery
and implementation remain part of the broader pricing-principles assessment.

Role of LRMC in cost-reflective pricing

1.7.

1.8.

1.90.

LRMC helps EDBs estimate the expected future network costs associated with additional use of
network capacity at specific times and places on the network that will drive future network capacity
investment.

For maximum demand, this means considering whether additional demand is likely to bring forward,
increase or require future investment in network capacity. LRMC is a direct input to peak
consumption price signals, including peak time-of-use charges and demand or capacity charges. It is
also a relevant reference point for controlled load discounts, managed demand, demand response
and other flexibility-related signals, where the LRMC indicates the avoided cost against which the
value of those services can be assessed.

For injection rebates (such as those required by clause 12A.7 in the Code from 1 April 2026), the
relevant question is whether injection during peak demand periods can reduce maximum demand
and help avoid or defer demand-driven investment. As such, the LRMC of demand measure is used for
determining injection rebates, as it is based on the avoided cost of maximum demand.
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LRMC supports the wider cost-reflective pricing framework in the Practice Note, which in turn will
support consumers making optimal decisions around consumption and demand side flexibility, and
investments in Distributed Generation (DG) and storage, and injection. It informs the signalling
component of charges, while residual revenue recovery, consumer impacts, transaction costs and
implementation practicality remain part of the overall pricing decision making.

LRMC is one input to pricing judgement

1.11.

1.12.

1.13.

1.14.

1.15.

1.16.

LRMC does not determine the whole set of prices or charges. LRMC is one input to the cost-reflective
signalling component of prices.

EDBs will also need to consider wider pricing considerations, such as those set out in Parts 2 and 6E of
the Distribution Pricing Practice Note. This includes, among other things, the pricing structure and
billing units used to send the signal, the pricing window or demand measure, consumer response,
retailer billing and data requirements, residual revenue recovery, consumer impacts, transition,
implementation costs, data limitations, and how the approach will be explained in pricing
methodologies.

No LRMC estimate will be perfect. LRMC estimation relies on many factors including (but not limited
to) forecasts of demand, injection, investment timing, asset costs, DER uptake, flexibility response and
consumer behaviour. The aim is therefore to develop an LRMC estimate that is reasonable, involves
proportionate effort and data to produce, and is explainable and transparent, rather than to produce
a single mechanically correct answer.

LRMC estimates may also be low or near zero in parts of a network with little demand-driven growth
or material spare capacity. This is a valid outcome of LRMC estimation, not a failure of it, and may be
reflected in the resulting price signal.

Final charges may differ from charging-parameter LRMC estimates where the EDB applies pricing
judgement. Where this occurs, the judgement applied should be consistent with the Authority’s
distribution pricing principles and described in adequate detail in the EDB’s pricing methodology,
including how the final charges remain anchored to the relevant economic-cost signal.

This appendix does not prescribe a single LRMC method or model. EDBs may choose an approach
proportionate to their network circumstances, pricing regions, data and pricing capability, provided
they can explain the choice.

Evolution over time

1.17.

1.18.

1.19.

1.20.

EDBs may start with relatively simple LRMC approaches where that is proportionate to their network
circumstances, available data and pricing capability. For example, a broad network-wide or pricing-
area estimate may be appropriate where demand-driven growth costs are broad-based, pricing
structures are relatively simple, or more granular estimates are not yet practical.

Over time, LRMC estimates may become more sophisticated as an EDB’s LRMC estimation data
inputs, pricing structures, pricing capability and intended use of LRMC evolve. Initial estimates may
mainly support broad network peak consumption charges, peak injection rebates and pricing
methodology explanations. As price signalling becomes more targeted, LRMC estimates may be used
more directly to inform pricing windows, pricing regions, pricing structures, consumer groups or
pricing roadmaps, which may justify more differentiated estimates.

EDBs should consider, as part of each annual price-setting process, whether their LRMC estimates
remain fit for purpose and whether a full recalculation is warranted. For a price-quality regulated EDB,
it may be proportionate to recalculate LRMC following a DPP or CPP decision, when the applicable
WACC has been reset, or sooner where forecasts, network constraints, investment plans, pricing
structures or intended pricing uses materially change. In intervening years, it may be appropriate to
retain the previous LRMC estimate, rolled forward to the current price basis using inflation, provided
the EDB checks whether there has been a material change in circumstances that warrants an earlier
recalculation.

Because LRMC is a long run concept, changes in the estimate should not be applied mechanically or
be allowed to drive unnecessary pricing volatility over time. EDBs should use judgement in deciding
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whether, and how quickly, an updated LRMC estimate is reflected in pricing. That judgement should
be consistent with the distribution pricing principles, including whether the changes are material,
enduring, and appropriate having regard to transaction costs, consumer impacts, uptake incentives
and transition. Section Error! Reference source not found. discusses how changes in the underlying
LRMC estimate can be reflected in charges.
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2. Structure of appendix

How to use this appendix

2.1.

The appendix is organised around the main questions an EDB will usually need to consider when
estimating and applying the LRMC of peak demand, for use in peak consumption charges and
injection rebates. These questions are not intended to be mandatory sequential steps; in practice,
EDBs may work through them iteratively. For example, an EDB may revisit its choice of granularity in
section 4 after seeing how the data inputs in section 6 hold up, or revise its method choice in section
5 once it has tested a draft estimate against its pricing structures.

The appendix does not prescribe a single LRMC estimation method or model, and does not include
numerical worked examples or spreadsheet templates. EDBs remain responsible for choosing and
explaining an approach suited to their network, pricing structures, data and consumer circumstances.

For many EDBs, the process can be relatively straightforward. For example, a network-wide AIC /
LRAIC estimate may use AMP-style system growth capex, system peak demand forecasts, and a
simple conversion into peak charges and injection rebates.

More detailed analysis is mainly needed where future costs are localised, voltage levels materially
affect the signal, consumer groups use different parts of the network, or project-specific methods are
being used.

The figure below shows how Parts A, B and C of this appendix are organised and how each part fits
together. The case studies in Part D then illustrate how the same framework may be applied in
different network and pricing circumstances.

Figure 2.1: Structure of Parts A, B and C of the appendix

Understand what LRMC measures
SECTION 3 - UNDERSTAND

Define key design choices for the LRMC estimate
SECTION 4 - FRAME

Identify the appropriate LRMC method

SECTION 5 - SELECT

Assemble data inputs and assumptions
SECTION 6 - ASSEMBLE

Calculate the network LRMC estimate
SECTION 7 - CALCULATE

Convert network LRMC into charging-parameter LRMC
SECTION 8 - CONVERT

Finalising LRMC informed charges
SECTION 9 - FINALISE
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PART A: CORE CONCEPTS AND FRAMING
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3.What LRMC measures

What this covers

What LRMC is intended to measure in distribution pricing, and how it links to network planning.

Demand-driven LRMC for peak consumption charges and injection rebates

The boundary between long-run capacity costs and short-run constraint costs.

Basic concept

3.1

3.2.

3.3.

3.4.

3.5.

LRMC estimation is a way of converting future network cost drivers into a unit cost that can inform
price signals. At its simplest, it asks:

If demand increases by a sustained amount, how much would future network costs change?
This can be expressed in stylised form as:
LRMC = change in future demand-driven network costs / change in relevant peak demand

The relevant peak demand measure should match the network cost being considered. For some costs
this may be whole-of-network maximum coincident demand. For others, it may be peak demand at a
particular voltage level, zone substation, feeder or pricing region.

This is consistent with the Authority’s distribution pricing principles. In particular, LRMC helps prices
reflect the impact of network use on economic costs and provides a reference point for encouraging
efficient network alternatives.

In practice, network costs are often lumpy. A small increase in demand may bring forward or increase
the scale of a future investment, or it may have little effect where there is spare capacity. LRMC
methods are therefore practical ways to approximate the cost of sustained changes in demand, rather
than precise measurements of the cost of a single extra unit at a single point in time.

Demand-driven LRMC

3.6.

3.7.

3.8.

Demand-driven LRMC focuses on future network costs caused by growth in peak demand. These costs
may include, for example, a broad programme of system growth capex, a zone substation
reinforcement driven by EV uptake, or upstream capacity upgrades for a growing urban area.

Demand-driven LRMC is relevant to setting both peak consumption charges and injection rebates. For
peak consumption charges, the relevant value is the forward-looking cost of additional demand
during periods that drive future network investment. For injection rebates, the relevant value is the
avoided demand-driven LRMC where injection during peak demand periods reduces net peak demand
and helps avoid or defer future investment.

Demand-driven LRMC may be estimated at different levels of granularity, depending on what is
driving future network costs. For example, an EDB may estimate LRMC by reference to:

a) Whole-of-network or pricing-area maximum coincident demand, where future costs are
driven by broad system growth;

b) Voltage level, where consumers connected at different voltages use different parts of the
network and face materially different forward-looking costs; or

c) Local network area, such as a GXP, zone substation, feeder or growth area, where future costs
are driven by demand in a particular part of the network.
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3.9. The level of granularity should reflect the cost driver, the available data, and the EDB’s ability to
reflect the resulting signal in charges or pricing methodology explanations.

3.10. Demand-driven LRMC may be estimated on a broad network-wide basis where growth costs are
spread across the network and more granular analysis is not yet practical. It may also be estimated on
a more targeted basis where costs are concentrated in a constrained feeder, zone substation, grid exit
point (GXP), pricing region or growth area.

3.11. Demand-driven LRMC may be low or close to zero where forecasts show limited demand growth,
spare capacity, or no material demand-driven investment over the relevant planning horizon. This
warrants careful assessment, particularly where longer-term electrification may still create future
capacity needs.

Boundary with short-run costs

3.12. Short Run Marginal Cost (SRMC) and LRMC are both marginal cost concepts, but they answer
different pricing questions.!

3.13. SRMC asks what it costs to accommodate an incremental change in demand or injection when
existing network capacity is fixed. In distribution networks, this is most relevant to current or near-
term constraints, where the response may be operational action, demand response, flexibility
procurement, or another short-run measure.

3.14. LRMC asks what it costs to accommodate a sustained change in demand or injection over time, when
network capacity, asset choices and non-network alternatives can change. For distribution pricing,
LRMC is usually the more practical basis for signalling future demand-driven capacity costs.

3.15. This distinction matters because distribution network costs are often lumpy. A small increase in
demand may not cause a small, immediate increase in cost. Instead, it may bring forward a larger
future investment, increase the scale of a planned investment, or have little effect where there is
spare capacity. LRMC methods help translate these lumpy forward-looking future cost effects into a
price signal that is relevant to current demand.

3.16. A narrow pricing window, such as a critical peak period, does not make the signal short run by itself. It
may still be LRMC-based if the window reflects the periods most likely to drive future network
investment. This can be useful where the network is generally unconstrained for most of the year, but
a small number of peak periods drive future capacity costs.

3.17. Where an EDB uses both LRMC-based charges and short-run flexibility or operational signals, it should
distinguish the values being signalled and avoid double-counting the same network cost.

Practical takeaways

3.18. LRMC is based on forward-looking network capacity costs, not existing charges, residual revenue
recovery, historical accounting allocations, or sunk costs.

3.19. Peak consumption charges and injection rebates are two applications of the same demand-driven
LRMC concept: consumption during peak periods can add to future capacity costs, while injection
during those periods can reduce maximum demand and help avoid or defer those costs.

3.20. LRMC informs the economic-cost signal required by the distribution pricing principles. It does not, by
itself, determine residual revenue recovery, transition, consumer-impact or implementation
decisions.

1 Further discussion on the boundary of short and long-term price signals can be found from paragraph 25 in the Distribution Pricing Practice Note.
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4. Key design choices for the LRMC estimate

What this covers

The main scoping choices that shape the set of LRMC estimates to be calculated (in particular network
area, voltage level, and planning horizon), before an EDB selects a detailed method.

How to avoid developing LRMC estimates that are either too broad to be useful or too granular to be
applied.

Applying the pricing principles

4.1. LRMC design choices, including network area, voltage level, price categories, and planning horizon
should support a price signal that reflects the relevant economic cost of network use without adding
unnecessary complexity. More granular estimates are most useful where they materially improve the
price signal and can be implemented transparently, having regard to transaction costs, consumer
impacts and uptake incentives.

Network area

4.2. An EDB can consider whether demand-driven LRMC is broadly similar across its network, or whether
future costs are concentrated in particular areas.

4.3. A network-wide LRMC estimate may be suitable where demand-driven investment is broad-based,
network constraints are not strongly localised, and current pricing structures do not support region-
based signals.

4.4. A pricing-region or more targeted estimate may be useful where costs are concentrated in a defined
part of the network, such as a growth area, constrained feeder, zone substation, grid exit point (GXP)
or pricing region.

4.5. Targeted LRMC estimates may produce more localised or time-limited price signals than broad
network-wide estimates, particularly where they relate to a specific constraint or investment.

4.6. Our earlier Decision Paper requiring distributors pay a rebate to consumers when they supply
electricity at peak times also discussed the granularity of network pricing areas. In that decision, we
noted that more granular pricing regions is expected to deliver more precise and cost reflective
network pricing.

4.7. However, it also noted that given the tools currently available to EDBs, distribution pricing may be
better suited to sending broad signals than managing specific network constraints. Such an approach
provides a more stable price signal, which is easier to implement and reflects broader costs and
benefits of consumption and injection at peak times. This may change over time as technology and
the market develops.

4.8. Existing pricing regions may be a useful starting point where they reflect meaningful differences in
network costs or conditions. EDBs can test whether their existing pricing regions reflect meaningful
long run cost differences, rather than assuming this is the case where the regions mainly reflect
history, acquisitions or administrative boundaries. Recent changes in load flow, the penetration of
distribution generation, and consumption load may also necessitate such reviews.

Voltage level

4.9. An EDB can consider whether LRMC differs materially by voltage level.

4.10. Voltage-level analysis is useful where different consumers use different parts of the network, or
where future investment is concentrated at particular network levels. For example, a consumer
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connected at high voltage should not usually face an LRMC estimate that includes low-voltage costs it
does not drive.

Voltage-level analysis can also help distinguish the LRMC relevant to consumption charges from the
LRMC relevant to injection rebates. For example, peak injection from a household battery may reduce
demand on upstream assets, such as feeders, zone substations or GXPs, but may not avoid all low-
voltage costs included in a broad consumption LRMC estimate.

AMP forecasts may not currently split growth capex by voltage level, so EDBs may need to start with
simple allocations and improve these over time where voltage-level differences are material.

Practicality and mapping to price categories

4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

4.19.

4.20.

After considering network area and voltage level, the EDB can test whether the proposed LRMC
estimates can realistically be used in charges, targeted non-price measures, or a future pricing
roadmap.

Granularity should be guided by both cost reflectivity and practicality. A more granular LRMC estimate
is most useful where it materially improves the signal to a price category, can be implemented
transparently, and is proportionate having regard to transaction costs, consumer impacts and uptake
incentives.

There may be limited value in estimating highly granular LRMCs if the EDB has no realistic way to
reflect or explain them; for example, feeder-level LRMC estimates may not be useful for current mass-
market pricing if the EDB'’s pricing schedule, billing systems and pricing methodology can only support
one network-wide residential peak charge.

However, more granular estimates may still be useful for targeted flexibility procurement, trial
pricing, connection decisions, or identifying future pricing regions.

Similarly, voltage-level LRMC estimates may be useful where consumers at different voltage levels use
materially different parts of the network or drive materially different forward-looking costs. They may
be less useful where voltage-level differentiation would can add complexity without materially
improving the price signal, or where the EDB has no practical way to apply or explain the distinction.

The granularity of LRMC estimates is best driven by material differences in network costs, not simply
by the existence of different price categories. The purpose is to produce enough granularity to
support better pricing, not to create a theoretical cost map that cannot be used.

A similar approach should be taken when setting pricing areas. As noted above, distribution pricing is
better suited for sending broad signals than managing specific network constraints. However, when
there are distinct and material enough geographic network constraints, EDBs should consider pricing
at a more granular level. This is at the discretion of the EDBs and also subject to how technology and
the market develops over time.

Consumer groupings are also part of the design choice. LRMC estimation will usually start from
current price categories or consumer groups, but the EDB should consider whether those groupings
remain appropriate for LRMC purposes. Further differentiation may be warranted where consumers
within the same current grouping have materially different cost drivers, such as connection voltage,
contribution to maximum demand, demand profile, or injection capability. Any refinement should
also be practical to meter, bill and explain.

Planning horizon

4.21.

4.22.

The planning horizon is the time period over which LRMC is calculated. It can reflect what the LRMC
estimate is being used to measure, such as broad demand-driven growth costs, a specific constraint,
or a next investment.

The horizon also interacts with the LRMC method, as discussed in section 5. Average incremental cost
(AIC) / long run average incremental cost (LRAIC) usually point toward a broader planning-period
horizon, while marginal incremental cost (MIC) and long run incremental cost (LRIC) style approaches
tend to point toward shorter or project-specific horizons.
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4.23. For a broad network-wide estimate, the asset management plan (AMP) forecast period is likely to be
the practical starting point. For a targeted network constraint, the horizon may instead be tied to the
timing of the next investment and the period over which demand response could defer it.

4.24. A shorter horizon may be appropriate where it reflects the cost of bringing forward or deferring a
specific investment. A longer horizon may provide a smoother estimate, but can include costs that are
more uncertain or less closely linked to current pricing decisions.

Practical takeaways
4.25. LRMC estimates can be scoped to support the pricing use being considered. Granularity is best driven
by material differences in network costs, not simply by the existence of existing price categories.

4.26. Asimple network-wide estimate may suffice where costs are broad-based and more granular
estimates cannot realistically be used. More granular estimates are useful where long run costs differ
materially by location, voltage level or timing, and the EDB can reflect this in pricing.
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PART B: LRMC ESTIMATION
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5. LRMC methods

What this covers
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The main LRMC methods that can be used to estimate the set of LRMCs scoped in section 4.

Why AIC / LRAIC is likely to be a practical starting point for many EDBs, and when more project-specific
methods may be useful.

How the method used affects the planning horizon, data requirements and limitations of the LRMC

estimate.

The main strengths and cautions of each method, to consider before using the result in pricing.

Comparing LRMC methods

5.1. The table below compares the main LRMC methods used in electricity distribution pricing, including
their likely applications, data requirements, advantages and limitations.

Table 5.1: Comparing LRMC methods

Average
Incremental Cost
(AIC) / Long Run
Average
Incremental Cost
(LRAIC)

Marginal
Incremental Cost
(mic) /
perturbation

Long Run
Incremental Cost
(LRIC) / next
investment

Greenfields

estimates where
costs are spread
across a network,
pricing region or
voltage level, and
available data is
mainly AMP-level.

clear marginal
investment and
enough planning
detail to assess
how demand
changes would
affect timing.

Description Estimates the Estimates the cost | Estimates the cost Estimates how
average cost of effect of a change of the next relevant | efficient network
meeting forecast in demand by investment and cost varies with
demand growth assessing how it spreads it over the demand in a broader
over a planning would bring demand or capacity | structural or
period. Forecast forward or defer a increment optimised-network
demand-driven planned associated with sense, rather than
capex and related investment. The that investment. It | following the EDB’s
opex are spread focus is on is project-specific, actual (brownfield
over forecast investment timing. | but does not or ‘legacy informed’)
growth in demand. require a full bring- | investment path.

forward (MIC)
calculation.

Likely Broad demand- Targeted estimates | Targeted estimates | Specialist analysis or

application driven LRMC where thereis a where the next possible cross-

relevant investment
is identifiable, but
the EDB does not
have enough timing
detail, or does not
need the extra
precision, to
support a MIC
calculation.

checks where the
EDB has a robust
basis for modelling
efficient network
cost. Unlikely to be
practical or
appropriate for most
EDBs.
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Average
Incremental Cost
(AIC) / Long Run

Marginal
Incremental Cost
(MIC) /

Long Run
Incremental Cost
(LRIC) / next

Greenfields

Average perturbation investment
Incremental Cost
(LRAIC)
Data and Forecast demand- Clear marginal Clear next Stylised or modelled
planning driven capex and investment, investment, efficient network
requirements related opex, investment cost, investment cost, cost, demand levels,
forecast demand base timing, expected timing, asset requirements,
growth, planning demand or capacity added or voltage layers and
horizon, and capacity trigger, demand served, cost relationships.

allocation
assumptions where
estimates vary by
area or voltage
level. Data burden
is generally
manageable with
AMP forecasts.

demand forecast,
discount rate, and
estimate of how a
change in demand
would affect
timing. Data
burden is relatively
high.

and the share of
the investment that
is demand driven.
Data burden sits
between AIC /
LRAIC and MIC.

Data burden is high
and judgement
heavy.

Advantages Practical, Closely linked to Simpler than MIC Can provide a
explainable and the cost of but still linked to an | broader long run
relatively stable. additional demand | identifiable perspective and is
Can usually start bringing forward, network need. less dependent on
from existing or reduced net Easier to explain the timing and
planning demand deferring, | where the next sequencing of the
information and future investment. | investmentis clear | EDB’s current
can be applied at Useful where but timing effects investment
network, pricing- timing matters, are harder to programme.
area or voltage including for peak estimate.
level where data injection rebates
allows. where injection

can credibly defer
an identifiable
investment.
Cautions Can smooth over Sensitive to timing, | Can over-focus on Less connected to

local constraints
and timing effects.
Can be distorted by
lumpy investments
or by including
costs that are not
clearly demand-
driven. Can produce
very low or
unstable estimates
where forecast
demand growth is
small relative to
capex.

trigger and
demand forecast
assumptions, and
can produce
volatile estimates.
Less practical
where there is no
clear marginal
investment,
insufficient
planning detail, or
no realistic way to
reflect the targeted
signal in charges.

one investment and
miss timing effects
or the broader
sequence of future
costs. Can
overstate the signal
if the investment is
lumpy, partly non-
demand-driven, or
provides capacity
well beyond the
relevant demand
increment.

actual upcoming
investments. Can be
difficult to
implement, validate
and explain. If done
crudely, it may
produce a
theoretical cost
signal that does not
reflect the network
costs pricing is
intended to
influence.
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Using more than one method

5.2.

5.3.

An EDB does not need to use the same method for every LRMC estimate. For example, an EDB can
use AIC / LRAIC for a broad network-wide signal, and MIC or LRIC for a specific constrained area or
major project.

This can be useful where one broad method would be too blunt, but fully granular analysis is not
practical. This can be applicable for both consumption tariffs and injection rebates for specific
constrained parts of the network.

Practical takeaways

5.4.

5.5.

5.6.

5.7.

AIC / LRAIC is likely to be the practical starting point for broad planning-period estimates, especially
where costs are spread across the network or pricing region and data is mainly AMP-level.

MIC / perturbation is most useful where timing is the key issue: the marginal investment is clear, and
the EDB can estimate how changes in demand would bring that investment forward or defer it.

LRIC / next-investment approaches may be useful where the next relevant investment is clear, but a
full timing-based MIC calculation is not needed or not supported by the available data.

Greenfields approaches are included for completeness, as they are recognised LRMC concepts. In
practice they are best treated as specialist methods or cross-checks rather than a recommended
default, and are not generally suitable as a fallback when other methods cannot be applied.
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6. Data inputs and assumptions

What this covers

How to identify the cost inputs that can be included in the LRMC estimate, and the costs that can be
excluded.

How to match demand or injection inputs to the network cost being estimated.

How to keep inputs consistent across network area, voltage level, planning horizon and price basis.

Common input principles

6.1.

6.2.

6.3.

6.4.

6.5.

Matching cost, demand and injection inputs to the same LRMC scope is important. For example, a
network-wide cost estimate would be matched to network-wide maximum demand, while a targeted
estimate would be matched to the relevant local or voltage-level maximum demand.

Inputs are on a consistent price basis, including real or nominal dollars, base year and inflation
treatment.

The discount rate is applied consistently and on the same real or nominal basis as the cost inputs. In
most cases, it is likely appropriate to use the latest applicable weighted average cost of capital
(WACC) determined by the Commerce Commission for the relevant price-quality path.

The input period matches the planning horizon. For AIC / LRAIC, the 10-year AMP planning period will
usually be the practical default, though a longer horizon may be used where supported by available
forecasts. A shorter period may be appropriate only where clearly justified by the cost driver, method,
or available forecast information.

Inputs match the kind of increment being measured. For an AIC / LRAIC estimate, inputs need to
reflect forecast growth and capex over the planning period. For a MIC estimate, inputs need to reflect
a specified demand change against a base case. For a LRIC estimate, inputs need to reflect a specific
next investment and the capacity it provides.

Cost inputs for demand-driven LRMC

6.6.

6.7.

6.8.

6.9.

6.10.

6.11.

Cost inputs usually start with forecast capex that is clearly driven by growth in maximum demand. For
a simple network-wide estimate, forecast system growth capex will usually be the practical starting
point.

Other capex categories should be included only where the demand-driven component can be
identified and explained. Examples may include replacement projects with a growth component,
shared network upgrades reported as connection capex, GXP upgrades, or upstream capacity
upgrades driven by distribution maximum demand.

Exclude consumer-specific connection costs, dedicated assets, sunk costs, residual cost recovery and
costs funded or expected to be funded through connection charges or capital contributions. For
shared connection-related upgrades, include only the unrecovered shared component where it is
linked to growth in maximum demand.

For mixed-purpose projects, only the part reasonably linked to additional maximum demand is
appropriate to be included. For example, a replacement cable may be partly age-driven and partly
sized up for future demand growth.

Transmission costs (such as the cost of GXP upgrades) are not included in the costs that should be
considered for calculating LRMC for the purposes considered in this paper.

Include incremental opex only where it is linked to the additional capacity or new assets being added.
For example, additional vegetation management, asset inspection costs, or operating costs of new
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substations may be included if directly tied to the new capacity. Avoid broad opex uplifts or overhead
allocations unless clearly justified.

Demand inputs

6.12. The demand measure needs to match the cost being estimated. A network-wide estimate should use
an appropriate network maximum demand measure, while a targeted estimate should use the
relevant local or voltage-level maximum demand measure.

6.13. Where shared network capacity is the cost driver, demand is usually measured on a coincident peak
basis, meaning demand at the time the relevant network area, asset or voltage level reaches its
maximum, rather than each customer’s individual peak at different times.

6.14. The unit of measurement should match the basis on which the relevant assets are planned and
costed. If capacity is planned in apparent power terms, kilovolt-amperes (kVA) or megavolt-amperes
(MVA) may be the natural starting point. If the LRMC estimate is converted to kilowatts (kW), the EDB
should use and disclose a clear power factor assumption.

6.15. Keep demand and capex forecasts on a consistent basis with respect to DER, demand response and
load control. Mixing bases — for example, capex to serve gross demand divided by net demand growth
— produces an inflated and incorrect LRMC estimate.

6.16. Itis important that the calculation of LRMC is aligned to the pricing application. This means being
clear about how the treatment of DER, demand response and load control avoids double-counting
with any rebate, flexibility payment or other avoided-cost signal informed by the same LRMC.

6.17. Where capacity is the cost driver, energy volumes and consumer numbers are usually not appropriate
as the main LRMC denominator. Per-connection costs are usually better addressed through
connection charges, rather than LRMC-based peak price signals. Energy volumes become relevant
later when converting a capacity-based LRMC estimate into a kilowatt-hour (kWh) price signal.

Practical takeaways

6.18. Inputs are matched to the LRMC scope, method and planning horizon.
6.19. Cost inputs focus on forward-looking shared network costs linked to the relevant cost driver.

6.20. Demand inputs use the peak capacity measure that drives the relevant network cost, usually on a
coincident peak basis for the relevant area or voltage level of cost measurement.
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7. Calculating LRMC

What this covers

How to turn the inputs identified above into one or more network LRMC estimates.

How the main calculation approaches differ for AIC / LRAIC, MIC / perturbation, LRIC / next-investment,
and greenfields methods.

General calculation choices

7.1.

7.2.

7.3.

7.4.

The calculation produces a network capacity LRMC estimate, usually expressed in $/kW/year or
$/kVA/year, and by network area and voltage level where applicable. This is distinct from the later
step of converting the LRMC estimate into charging parameters, including consumption charges for
specific pricing windows.

The calculation uses a consistent treatment of capex over the planning horizon. Where assets provide
capacity beyond that horizon, the calculation avoids treating the full asset cost as if it is used up
within the period. This can be addressed through annualisation over the asset's economic life,
residual value treatment, or another equivalent annual cost approach, provided it is applied
consistently.

Sensitivity testing is important and should focus on the assumptions most likely to affect the result.
These might include large or lumpy investments, investment timing or classification, mixed-purpose
capex allocations, low or uncertain demand growth, the planning horizon, the discount rate, and
voltage-level allocations. The results can also help identify which assumptions are driving volatility
between recalculations.

Where results are low, zero, very high or volatile, a useful check is whether this reflects the underlying
network economics or a modelling artefact. The result may still be reasonable, but it is important that
it is explainable before it is used in pricing.

AIC / LRAIC calculation

7.5.

7.6.

7.7.

7.8.

For AIC / LRAIC, the calculation matches incremental demand-driven costs to the corresponding
increment in maximum demand over the same planning period.

The method can be expressed in two equivalent formulations, which give the same answer when
applied consistently:

a) Present value (PV) formulation: present value of incremental demand-driven capex and opex
over the planning period, divided by the present value of incremental maximum demand over
the same period.

b) Annualised formulation: annualised incremental capex (using economic life and a consistent
discount rate) plus incremental opex, divided by annual incremental maximum demand.

The calculation does not divide total network costs by total demand. This produces an average cost
figure rather than an LRMC, and may conflate sunk costs with forward-looking costs.

For EDBs using an AIC / LRAIC approach, example models published by ENA may provide a useful
starting point for estimating network LRMC from AMP-style growth capex and demand forecasts.
EDBs will still need to test whether the inputs, assumptions, demand measure and level of granularity
are appropriate for their own circumstances, and convert any network LRMC estimate into charging-
parameter form (as addressed in section 8).
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MIC / perturbation calculation

7.9.

7.10.

7.11.

7.12.

7.13.

For MIC / perturbation, the calculation compares the base network plan with a changed-demand
case, using a small and sustained change in maximum demand.

The changed-demand case shows how higher demand would bring forward investment, or how lower
demand or demand response could defer investment.

The standard formulation is present value of the difference between the changed-demand cost
stream and the base cost stream, divided by the present value of the sustained demand increment
over the same period. Both the cost difference and the demand denominator are calculated over the
same period using a sustained, not one-off, demand change.

Where the method is applied to a single investment, the calculation still measures the present value
cost of changing the timing of that investment. It does not use the full cost of the investment unless
the changed-demand case causes an additional investment that would not otherwise be required.

Where investment timing is genuinely uncertain, presenting the LRMC as a range, or testing it against
an alternative method, can be useful, rather than presenting a single point estimate as if it were
precise.

LRIC / next-investment calculation

7.14.

7.15.

7.16.

7.17.

For LRIC / next-investment, the calculation identifies the next relevant demand-driven investment and
matches its cost to the demand or capacity increment associated with that investment.

The calculation is simpler than MIC / perturbation because it focuses on the annualised or equivalent
annual cost of the next relevant investment, rather than the present value cost of bringing that
investment forward or deferring it. MIC may be preferable where investment timing is the binding
question and the EDB has the data to assess it.

The numerator is the annualised or equivalent annual cost of the demand-driven share of the next
relevant investment, including relevant incremental opex where applicable.

The denominator generally reflects the demand increment that triggers the investment. Where the
investment is fully utilised over its life, the new capacity may be an equivalent measure. For LRMC
estimates used to inform ongoing distribution charges, using the full capacity added as the
denominator is generally not appropriate, particularly where the investment is lumpy, partly non-
demand-driven, or provides substantial spare capacity beyond the relevant demand increment.

Greenfields calculation

7.18.

7.19.

7.20.
7.21.

For greenfields approaches, the calculation compares modelled efficient network cost under different
demand levels.

The numerator is the change in modelled annualised or equivalent annual network cost between the
demand cases.

The denominator is the corresponding change in demand.

The calculation uses a consistent set of assumptions for network design, asset costs, voltage layers
and service standards across the demand cases.

Practical takeaways

7.22.
7.23.

7.24.

Base LRMC estimates are usually calculated in capacity terms, usually $/kW/year or S/kVA/year.

For AIC / LRAIC, the key issue is consistent treatment of incremental costs, maximum demand growth,
annualisation and present values.

For MIC / perturbation, the key issue is the change in cost caused by bringing forward or deferring
investment under a sustained demand change, not the full cost of the investment.
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7.25. For LRIC / next investment, the key issue is matching the annualised cost of the next relevant
investment to the demand or capacity increment that best explains why it is needed.

7.26. Greenfields methods require modelled efficient network costs under different demand levels, and are
generally best treated as cross-checks rather than a primary method.

Page 24



Distribution Pricing: Practice Note Second Edition v2.2, 2022 — Appendix D

PART C: APPLYING LRMC TO PRICING
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8. Converting network LRMC into charging-
parameter LRMC

What this covers

How EBDs can convert network LRMC estimates, potentially by area and voltage level, into LRMC by
charging parameters (for each price category) such as $/kW/month, $/kVA/month, c/kWh peak charges,
injection rebates, controlled-load discount, etc.

How EDBs can check that the conversion uses the right billing measure, pricing window, controllable
demand, export quantity or network-layer allocation for each charging parameter.

This section covers potential technical conversion only. Final pricing judgement, smoothing, transition,
consumer impacts and adjustment factors are considered later.

Conversion process

8.1. The conversion approach will depend on the form of the LRMC estimate, available data, price
categories, and the pricing structures through which the signal can realistically be applied.

8.2. The steps below are illustrative, not mandatory. They show the matters an EDB would commonly
consider when converting a network LRMC into a charging-parameter LRMC, particularly where
estimates differ by network area, voltage level, and price category. Simpler approaches may be
appropriate where an EDB uses a single network-wide or pricing-area estimate.

Table 8.1: Conversion process

Step

Output

Description

1. Estimate
network LRMC

Network LRMC. Matrix by
network area, voltage level
and LRMC type. It is on an
annual capacity basis
(S/kW/year or
S/kVA/year).

This is the direct output of the LRMC estimation. Where

LRMC is initially calculated in present-value form, such

S/kW, convert it to an annual value using an annualisation

approach consistent with section 7 before proceeding.

as
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Step Output Description

2. Allocate Consumer-allocated LRMC. |For consumption, stack the voltage layers the consumer or
network LRMC | Still on an annual capacity |consumer group uses. Costs associated with transforming
to consumer/ basis ($/kW/year or electricity to a lower voltage are generally treated as part

price categories |S/kVA/year). Combines the | of the downstream layer served by that transformation,
voltage layers relevant to | because those costs are incurred to supply consumers
each category. connected at that voltage or below and are not used by
consumers connected upstream. The EDB should be clear
about the voltage-layer boundaries used in its LRMC
calculation and apply them consistently when mapping
LRMC to consumer or price categories.

For injection rebates, allocate only the demand-driven
layers that peak injection can reasonably avoid. This will
generally be a subset of the consumption allocation for the
same consumer. For example, LV injection may avoid
upstream capacity but may not receive credit for avoiding
LV costs, because LV capacity is sized to serve consumption,
not to absorb injection, so peak injection does not
generally reduce LV capacity needs.?

This level of voltage disaggregation is not required for the injection rebates that were introduced as part of the Authority’s July 2025
decision Requiring distributors to pay a rebate when consumers supply electricity at peak times. Voltage-layer analysis is one possible
refinement for these injection rebates where it is supported by data and pricing categories, as opposed to a necessary step. Applying an
adjustment factor to these injection rebates could be an alternative to doing a voltage disaggregation analysis. The adjustment factor
could be used to recognise that peak injection may not necessarily reduce LV capacity needs.
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Step Output Description
3. Convert Charging-parameter LRMC. |Start with the consumer-allocated LRMC expressed as an
consumer- Expressed in the units of annual capacity value.

allocated LRMC |the charge: $/kW/month,
into charging- S/kVA/month, c/kWh by
parameter form | pricing window, or a
controlled load / flexibility
value.

Identify the relevant pricing or billing windows and
allocate the annual value across them. For demand-driven
LRMC, use peak-demand window shares. These shares
reflect when the relevant network risk occurs and should
add to 100% of the value allocated where the windows
cover all relevant periods without overlap. Categories using
the same windows and relating to the same network peak
should use the same peak-demand window shares.

For variable c/kWh consumption charges and rebates,
multiply the annual capacity LRMC value by the relevant
window share and divide by the number of hours in that
window. For critical peak pricing (or event-based charges),
use the expected notified event hours. This treats each
additional kWh within the window as carrying the same
expected network risk, so no separate coincidence or
consumer-category adjustment is applied.

For demand charges based on each consumer’s or
consumer group’s maximum demand within the window,
also apply a network-peak coincidence factor before
dividing by the number of billing months. This factor
converts the sum of consumers’ billed individual maxima
into the consumer class’s expected aggregate demand at
the relevant network peak.

Where the LRMC and charging parameter use different
capacity units, convert between kW and kVA using a
disclosed power factor assumption.

Different TOU rates across consumer categories will often
reflect differences in the consumer-allocated LRMC
determined at step 2, such as differences in voltage level,
location or the network layers used.

An EDB may also apply a separate consumer-category
adjustment based on the category’s measured contribution
to the relevant network peak per in-window kWh,
described here as a peak contribution factor. In practical
terms, it changes the effective in-window energy
denominator used to convert the annual capacity value into
a ¢/kWh charge. This is distinct from the peak-demand
window share, so that timing and consumer-category
effects remain transparent.

Charge-specific conversion checks

8.3.  Once an LRMC estimate has been mapped to the relevant consumer or price categories, the next step
is to check that the proposed charging parameter sends the intended cost-reflective signal.
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The checks below are intended as practical sense-checks rather than a mandatory conversion

sequence. They focus on whether the billing unit, pricing window or injection measure aligns with the
network cost driver reflected in the LRMC estimate.

Table 8.2: Charge-specific conversion checks

Charging Main conversion issue Practical check
parameter
Demand or | The billing demand Check whether the billing measure is a reasonable proxy for
capacity measure may not match | contribution to the relevant network maximum demand.
charge the demand measure Peak-period, control-period or coincident demand may align
used in the LRMC better than anytime maximum demand. Nominated or
estimate. reserved capacity may be appropriate where the capacity
made available is the relevant cost driver.
Where individual consumer maxima are used, check that the
network-peak coincidence factor used to reflect how those
maxima relate to the peak is supported by consumer-class
demand data.
TOU peak / | A capacity cost is being Check whether the pricing window captures the periods that
shoulder converted into a ¢/kWh | drive future capacity costs.
charge charge over a pricing This relates to determining the period or periods of time

window.

when demand or injection is expected to influence future
investment needs. This may not necessarily be historical
peaks or high usage periods, but rather an estimation of

those time periods when future expected demand on the
various network areas will cause investment needs.

Shoulder charges are optional. They should receive an
LRMC-based signal only where the shoulder period
materially contributes to the relevant peak-demand risk. A
shoulder charge may also be used as a tariff-design choice to
reduce the risk that a sharp peak signal shifts demand into
an adjacent period, but this should be distinguished from
the LRMC-based signal and explained on that basis.

Critical peak

The annual capacity

Check whether the event periods align with those most likely

or event- value is concentrated to drive future investment, and whether a 100% peak-
based signal | into a small number of demand window share is justified.
notified (high-risk) A network-peak coincidence factor is not normally required
periods or events. where actual energy is measured during the event intervals.
Keep any short-run operational value separate from LRMC to
avoid double-counting.
Also check that metering and billing systems can identify the
events and calculate charges or rebates, and that
notification processes are clear for the parties expected to
respond.
Controlled The relevant quantity is | Check whether the value is based on the demand reduction
load, reliable maximum the service can reliably provide during the relevant peak
demand demand reduction, not periods. Avoid valuing the service by annual energy volumes
response or | total controlled or alone and check that the same avoided capacity value is not
flexibility flexible energy. also rewarded through another charge or payment.
value

Page 29




Distribution Pricing: Practice Note Second Edition v2.2, 2022 — Appendix D

Charging Main conversion issue Practical check
parameter
Injection The rebate reflects Check whether the rebate window captures the periods
rebate avoided demand-driven | when injection is most likely to reduce the relevant network
LRMC from injection peak. Periods with the highest injection volumes are not
during peak demand necessarily the right rebate periods if they do not reduce the
periods, with the relevant peak.
correct voltage-level Check whether the rebate includes only the voltage-level
allocation. costs that injection can reasonably avoid. If this step is not
taken, the adjustment factor could be used instead as a
rough proxy for this check.

Practical takeaways

8.5.

8.6.

8.7.

8.8.

8.9.
8.10.

Network LRMC estimates will need to be mapped to consumer / price categories before being
converted into charging parameters.

Demand and capacity charges are closest to the underlying capacity value. Where charges are based
on a consumer’s maximum demand within a pricing window, a coincidence adjustment is generally
needed because that maximum may not occur at the same time as the relevant network peak.

Energy charges and rebates require the annual capacity value to be allocated across the relevant
pricing windows before being converted into c/kWh.

Controlled load and flexibility values should reflect the demand reduction they can reliably provide
during the relevant periods.

Injection rebates reflect avoided demand-driven LRMC.

The output is LRMC by charging parameter, not final prices.
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9. Finalising LRMC-informed charges

What this covers

The importance of reviewing charging-parameter LRMCs before using them in proposed prices for the next
pricing year and beyond.

The pricing judgements that may be applied after each LRMC charging parameter is calculated, including
export rebate adjustment factors.

General sense-checks

9.1.

9.2.

9.3.

9.4.

Check whether the charging-parameter LRMCs are credible given the network costs they are intended
to signal. This includes whether the results are unusually high, low or volatile compared with the
underlying investment need, previous estimates, current charges or similar consumer groups.

Check whether the charges are practical to implement, explain, publish and bill. A technically precise
signal may be of limited value if it cannot be reflected in EDB prices, billed accurately, or understood
by the parties expected to respond.

Where response to the LRMC signal is uncertain, the EDB could consider whether the signal is better
supported through pricing structures or complementary measures, such as capacity charges,
controlled load, demand response or direct flexibility procurement.

Check whether the scope and duration of the price signal are proportionate to the cost driver. A
strong local signal may not be appropriate across the whole network without explanation. Conversely,
a highly granular signal may have limited value if it cannot be implemented or reflected in pricing.
Where the signal is linked to deferring a specific augmentation, it may be appropriate to explain how
the charge may be reviewed, reduced or removed if that augmentation proceeds or the constraint is
otherwise resolved.

Applying final pricing judgement

9.5.

9.6.

Once LRMC has been converted into charging-parameter form, EDBs may apply final pricing
judgement before setting proposed charges. That judgement should be applied consistently with the
distribution pricing principles. In particular, it should preserve a clear link to the economic-cost signal,
recover any residual revenue in a least-distortionary way, and be transparent about how transaction
costs, consumer impacts and uptake incentives have been considered.

Key areas of judgement are described below, which are practical applications of the pricing principles,
and are not a basis for departing from LRMC without a clear reason.

Table 9.1: Judgement factors

Area

Main judgement

Peak consumption Consider whether to introduce the charging-parameter LRMC signal directly, or

charges smooth it, phase it in, cap it, or to signal it through a pricing roadmap. The key is to
retain a clear and useful link to the future network costs the signal is intended to
reflect.

Controlled load, Check that any discount, payment or event charge remains aligned with the

flexibility and capacity reduction being sought. Avoid paying or charging twice for the same

critical peak signals | avoided capacity cost.
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Area

Main judgement

Peak injection Develop the rebate from the avoided demand-driven LRMC for injection during
rebates peak demand periods. The peak injection rebate adjustment factor, discussed

below, is part of determining the final injection rebate, not a generic adjustment to
the underlying LRMC estimate.

Residual recovery LRMC-based charges are price signals and will not necessarily recover the EDB’s

total revenue requirement. Any residual recovery should be handled consistently
with the distribution pricing principles, using charges that least distort network use
rather than inflating peak-period LRMC-based signals.

Adjustment factors for injections

9.7.

9.8.

For injection rebates, the Code and Part 6 of the Pricing Practice Note give “adjustment factor” a
specific role. The adjustment factor is part of converting the LRMC-informed starting point into the
final injection rebate. It should be explained by reference to the characteristics of injection and the
relevant pricing principle considerations, including transaction costs, consumer impacts and uptake
incentives.

In practice, not every pricing judgement is best captured through the peak injection rebate
adjustment factor. Some matters are better addressed directly through the way LRMC is estimated,
converted and applied, including the method, pricing window, pricing region, pricing structure and in
some cases, voltage mapping. In other cases, these elements may be simplified or reflected through
the adjustment factor. The adjustment factor can be used for any remaining moderation of the
injection rebate, where that moderation reflects other pricing principles.

Practical takeaways

9.9.

9.10.

9.11.

Charging-parameter LRMCs provide a guide to cost-reflective price signals, rather than mechanically
determining charges. Proposed charges may differ from LRMC values to reflect smoothing, phasing,
consumer impacts or implementation constraints, provided the link back to LRMC remains clear.

For injection rebates, the adjustment factor is applied to the LRMC-based rebate, and is ideally not
used as a substitute for better LRMC estimation through more accurate inputs, pricing windows,
voltage mapping or pricing regions.

Residual recovery is handled separately from LRMC-based price signals, consistent with the wider
Practice Note.
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PART D: CASE STUDIES
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10. Overview of case studies

What this covers

Introduces three illustrative case studies showing how an EDB may estimate and apply LRMC at different
levels of granularity:

e Network-wide

e Byvoltage level

e By local network area

10.1. The case studies are organised around the main situations an EDB may face when deciding which cost
drivers to assess and how granular its LRMC estimate needs to be.

10.2. As summarised in the tables below, Case Study 1 starts with the simplest case: a broad network-wide
estimate where demand-driven costs are mainly driven by coincident system maximum demand. Case
Study 2 adds voltage-level differentiation, where consumers at different voltages use different parts
of the network or drive different costs. Case Study 3 considers locational LRMC, where forecast
demand growth in a specific area is expected to drive a local network reinforcement.

10.3. The case studies are illustrative examples only. They are not recommended approaches, and not
intended to prescribe a single method or sequence.? In practice, an EDB may combine elements from
more than one case study, depending on its network circumstances, data and pricing capability.

10.4. Overviews of each case study are provided in the tables below.

Table 10.1: Case study 1: Basic network-wide LRMC for peak charges and rebates

Item

Description

Network
circumstance

Long-run demand-driven costs across the relevant voltage levels are combined into a
broad network-wide estimate, because maximum coincident demand across the network
or main pricing region is the main cost driver.

Likely approach

AIC / LRAIC using demand-driven capex and incremental opex across the relevant voltage
levels, unitised by forecast growth in network maximum coincident demand.

Treatment of

Uses the same broad demand-driven LRMC estimate as the starting point for peak
consumption charges and peak injection rebates. If the estimate includes costs at voltage

rebates levels that peak injection is unlikely to avoid, this can be considered through the
adjustment factor.

What it A practical starting point that combines demand-driven costs across voltage levels into
one network-wide LRMC estimate. This is likely to be suitable where voltage-level

demonstrates

differences are not material or reliable disaggregated data are not available.

The case studies in this guidance represent pricing structures that may be used by some EDBs but may not necessarily be consistent with
the EA’s distribution pricing principles. For example, the Authority does not endorse EDBs charging flat consumption charges (c/kWh), as

they may not be cost-reflective. Their inclusion in this guidance is not an endorsement of the pricing structure under discussion.
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Table 10.2: Case study 2: Adding voltage-level differentiation

Item

Description

Network
circumstance

Long-run demand-driven costs differ materially by voltage level, or peaks at different
voltage levels are not coincident.

Likely approach

AIC / LRAIC with demand-driven capex, demand growth and peak measures
differentiated by voltage level where practical.

Treatment of

Tests which voltage-level costs peak injection is likely to avoid. Peak injection may avoid
some upstream costs, but may not avoid all costs included in the consumption LRMC for

rebates
that consumer category.
What it How to refine a broad network-wide estimate so consumers are not charged for
network levels they do not materially use, and are not rebated for costs their injection is
demonstrates

not expected to avoid.

Table 10.3: Case study 3: Targeted LRMC for a local network area

Item

Description

Network
circumstance

Long-run demand-driven costs differ materially by location. In this case, forecast demand
growth in a greenfield HV growth area is expected to drive a material local
reinforcement.

Likely approach

MIC / perturbation, because the relevant cost is a specific local HV investment whose
timing may be affected by demand growth in the area. The focus is on the long run cost
of additional demand, not short-run congestion or operational constraints.

Treatment of

Tests whether net injection from HV consumers in the same local area and relevant peak
window can help defer the same demand-driven investment. Where this is supported by

rebates the EDB’s assessment, an injection rebate may be applied, subject to an agreed injection
capacity cap.
How a locational LRMC estimate can support a targeted price signal for HV consumers in
What it a growth area, including critical peak charges and, where justified, a matching injection
demonstrates |rebate. Local signals should be reviewed if the relevant investment proceeds, the growth

outlook changes, or the cost driver is otherwise resolved.
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11. Case study 1: Basic network-wide LRMC for peak
charges and rebates

What this covers

This case study illustrates how a simple network-wide estimate of demand-driven LRMC, can be translated
into LRMC-informed charging parameters, for:

e peak and shoulder TOU consumption charges for mass-market consumers
e winter peak demand charges for large business consumers
e peakinjection rebates where injection can reduce net peak demand.

The example assumes demand-driven costs are broad-based and that a network-wide LRMC is a
proportionate starting point. Later case studies consider more granular situations, including voltage-level
differentiation and local constraints .

The pricing structures and selected inputs have been simplified where necessary to keep the case study
easy to follow. The values and pricing judgements are illustrative only, and are not intended to prescribe
the LRMC estimates, conversion assumptions or charge levels an EDB should adopt.

Scenario

11.1. Asmaller EDB has one main pricing region and applies TOU charges across its residential and small
business consumer base. Larger business consumers are charged through a capacity / demand
structure, with the winter peak demand charge providing the main peak-demand signal. The EDB’s
main price categories are as follows.

Table 11.1: Case study 1 — Pricing structure

Consumer / price

Current pricing structure®
category

Fixed daily charge (S/installation control point (ICP)/day), plus peak, shoulder and off-

Residential TOU peak consumption charges (c/kWh), and a peak injection rebate (c/kWh)

Small business / Fixed daily charge (S/ICP/day), plus peak, shoulder and off-peak consumption charges
general TOU (c/kWh), and a peak injection rebate (c/kWh)

Capacity charge ($/kVA/month), winter and non-winter peak-period demand charges
(S/kW/month), plus flat consumption charge (c/kWh), and a peak injection rebate
(c/kWh)

Large business
(>100 kVA)

11.2. The large business peak-period demand charges measure each consumer’s demand during defined
peak periods, as a practical proxy for contribution to forecast network-wide coincident maximum
demand. They are not anytime maximum demand charges.

11.3. The pricing windows are as follows:

We reiterate our earlier comment that the pricing structures used in the case studies are purely illustrative. It does not imply that use of
these charges is endorsed by the Authority, or are necessarily consistent with the EA’s distribution pricing principles.
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Table 11.2: Case study 1 — Pricing windows

Pricing window

Definition

TOU consumption charges

Peak Weekdays, 7-10am and 5-9pm
Shoulder Weekdays: 10am-5pm and 9-11pm
Off-peak 11pm—7am every day, plus all weekends
Demand charges
Each consumer’s highest half-hourly demand recorded in each May to
Winter peak September billing month during network peak periods (i.e., weekdays, 7-10am

and 5-9pm). This provides a practical proxy for contribution to coincident
network maximum demand.

Non-winter peak

Each consumer’s highest half-hourly demand recorded in each October to April
billing month during network peak periods (i.e., weekdays, 7-10am and 5-9pm)

Injection rebates

Winter evening peak

May to September, weekdays, 5pm—-9pm

11.4. The EDB’s AMP forecasts increasing network-wide coincident winter maximum demand over the next
ten years, driven by consumer growth, electrification and EV uptake. This maximum coincident
demand is the main driver of the EDB’s demand-driven augmentation programme, including feeder
upgrades, zone substation capacity works and other shared network investment.

11.5. The expected costs are not clearly concentrated in one local area, voltage level or consumer group.
There is also no single identifiable marginal project suited to a MIC / perturbation calculation.

11.6. A network-wide AIC or LRAIC estimate therefore appears to be a reasonable starting point.

What LRMC measures in this case

11.7. The LRMC question is:

Over the long term, what forward-looking shared network cost is caused by additional demand at
the times that drive future network capacity investment?

11.8. The estimate measures demand-driven LRMC of maximum demand, applied as follows:

Table 11.3: Case study 1 — Applied LRMC measures

Application

Relevant LRMC concept

Peak consumption charges
(TOU and demand charges)

Additional maximum demand may increase future capacity costs.

Peak injection rebate

Injection during peak periods may reduce net maximum demand and avoid or
defer those costs.

11.9. This case study assumes there are no material future shared network costs driven by injections or

reverse power flows.
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Key design choices for the LRMC estimate
11.10. The key design choices are as follows:

Table 11.4: Case study 1 — Design choices

Design choice Approach in this case

Whole network / main pricing region, because demand-driven costs are broad-based and

Network area .
coincident.

No voltage differentiation, because reliable voltage-level cost and demand forecasts are

Voltage level .
& not yet available.

The existing price categories are retained because they provide a practical way to reflect
broad differences in network use (and therefore cost). The network-wide LRMC estimate
Pricing categories |can inform the main peak-signalling component in each category: peak TOU charges for
residential and small business consumers, and the winter peak demand charge for large
business consumers.

Planning horizon Ten-year AMP period, because it provides the most practical source.

11.11. This is a proportionate starting point. More granular analysis may be added if later evidence shows
material differences within these broad categories, including by location, voltage level, demand
profile or injection capability.

LRMC method

11.12. The AIC or LRAIC method is suitable because the relevant costs are a programme of shared network
investments over the planning period, rather than a single marginal project.

ZT C, + 0,
o (L +T1)E
" D =D,
o (L +T1)E

11.13. The calculation is expressed as:

LRMCAIC =

Where:

Term Meaning

Annual capital charge in year t for all included demand-driven capex in service by that
C; year. Each capex tranche is converted into an equivalent annual charge by applying a
capital recovery factor based on the real discount rate and assumed asset life

Incremental opex in year t associated with the added network capacity in service by

that year.
Cumulative increase in maximum coincident demand in year t, relative to the base year
D; — D, 0.
r Real discount rate, where inputs are in real dollars.
T Planning horizon, here ten years.
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Data inputs and assumptions
11.14. Common inputs/assumptions are as follows:

Table 11.5: Case study 1 - Common inputs/assumptions

Input Assumption

Planning . . . .

horizon 10 years, matching the AMP planning period used for the expenditure and demand forecasts.
Price base Real FY2026 dollars. Where source forecasts are in nominal dollars, they are converted to the

same real price base before calculating LRMC.

Consumer price index (CPI) of 2.0% is used to convert nominal inputs to real FY2026 dollars and
Inflation to convert the nominal WACC to a real WACC. This is consistent with the CPl assumptions
applied in the EDB’s AMP forecasting.

A real vanilla WACC of 4.59% is used. This is derived from a nominal vanilla WACC of 6.68%, from

Discount . . . L

the Commerce Commission’s latest default price-quality path determination and CPI of 2.0%. A
rate . ) . . .

vanilla WACC is used because tax is not modelled separately in the AIC calculation
Demand . - . .
measure Forecast maximum coincident system demand in kW, as per the AMP base planning forecast.
Average 40 years, which is the assumed average economic life of the demand-driven assets used to

asset life annualise capital expenditure.

11.15. Cost inputs are as follows. All values are in real FY2026 dollars and are shown as present values of the
included annual cost streams. Capex-related values reflect the present value of annual capital charges
for demand-driven capex in service, net of any capital contributions or other directly attributable
recoveries.

Table 11.6: Case study 1 — Cost inputs

Included PV

Cost item Treatment
annual cost

Include 100% of forecast system growth capex, where the AMP
System growth capex identifies the expenditure as shared network reinforcement $17.80m
driven by demand growth.

Shared GXP / upstream | No amount is included because no material unrecovered GXP

. 0.00m
works or upstream demand-driven costs are forecast. 2

Include the demand-driven share of replacement capex,
representing the estimated incremental cost of upsizing assets $2.22m
above like-for-like replacement to account for demand.

Replacement projects
with capacity upsizing

No amount is included. The relevant connection expenditure is
assumed to be connection specific or entirely recovered $0.00m
through capital contributions.

Connection capex with
shared reinforcement

Include opex linked to the additional shared capacity. Estimated
Incremental opex as 1.0% of cumulative included / demand-driven capex in $3.64m
service.

PV of total annual costs $23.66m
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Cost item Treatment

Included PV
annual cost

11.16. Demand inputs are as follows:

Table 11.7: Case study 1 — Demand inputs

Demand item Treatment

Included value

Coincident system

. Use the AMP forecast of coincident system maximum demand.
maximum demand

Year 0: 110 MW
Year 1: 114 MW

Year 10: 150 MW

Cumulative Use the cumulative increase in maximum demand relative to the
incremental maximum | base year / year 0 in each forecast year, not the year-on-year
demand increase.

Year 1: 4 MW

Year 10: 40 MW

PV of incremental Discount the cumulative incremental maximum demand in each
maximum demand year using the real vanilla WACC of 4.59%.

161.70 MW-years

Calculating LRMC
11.17. Calculated network LRMC, using the PV formulation above, is as follows:

Table 11.8: Case study 1 — Network LRMC calculation

Item Value

PV of included annual capital charges for demand-driven capex $20.02m
PV of incremental opex $3.64m
Total included PV cost $23.66m

Discounted cumulative incremental maximum coincident system demand

161.70 MW-years

Network LRMC

$146/kW/year

11.18. In other words, over the planning period, each additional kW of maximum coincident system demand
is associated with about $146 per year of forward-looking shared network cost. This is the network

LRMC estimate and is not yet a charge.

Converting network LRMC into charging-parameter LRMC — peak-use signals

11.19. The network LRMC is $146/kW/year. Because the estimate is not differentiated by location or voltage,

the same network LRMC is used across the relevant price categories.

11.20. The LRMC is applied to the charge components that provide the main peak-use signal in each

category. Other pricing components, including fixed charges, off-peak consumption

charges, capacity

charges and non-winter demand charges, are set separately as part of the overall pricing package,
including residual recovery, transition, consumer impacts and pricing simplicity. Actual rates may

therefore differ from the calculated LRMC-based values.
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Table 11.9: Case study 1 — Charging parameters providing LRMC signals

Price category LRMC charging parameter

Residential TOU Peak and shoulder consumption charges
Small business / general TOU Peak and shoulder consumption charges
Large business Winter peak demand charge

Injection rebate Peak injection rebate window

Converting network LRMC into charging-parameter LRMC — TOU charges

11.21.

11.22.

11.23.

11.24.

11.25.

11.26.

For residential and small business consumers, the annual capacity LRMC is converted into a c/kWh
signal for each relevant TOU window:

network LRMC X peak window share
TOU charge =

hours in window

The peak-demand window share is the proportion of relevant annual peak-demand risk attributed to
each pricing window. It is estimated from interval data showing when system maximum demand, or a
defined set of near-peak demand intervals, occurs relative to the pricing windows. It is not the share

of annual energy consumed in the window or a consumer load factor.

In this case, 90% is allocated to the peak window, 10% to the shoulder window and 0% to the off-peak
window. The same shares apply to residential and small business consumers because they use the
same pricing windows and the charges relate to the same system maximum demand. The example
also assumes the peak is across the entire year, and not seasonal, such as a network peak that takes
place in winter months.

No power factor conversion is applied in this particular case because the network LRMC is calculated
in $/kW/year, and the TOU charge is expressed in ¢/kWh. If the LRMC estimate were instead
expressed in $/kVA/year, the EDB would first convert it to a kW basis, usually by dividing by a relevant
power factor assumption for the consumer group / price category.

This case study includes a shoulder period, but shoulder charges may not be necessary or appropriate
in all cases. Their use will depend on the periods that contribute to future capacity costs and wider
pricing principle considerations.

The resulting LRMC-based TOU charges are as follows.

Table 11.10: Case study 1 — Charging-parameter LRMC, TOU charges

Implied
TOU charge window Network LRMC Pc'eak demand Hours in window LRMC-
window share based
charge

Peak $146/kW/year 90% 1,827 hours /-2
y ° ’ c/kWh

Shoulder S$146/kW/year 10% 2,349 hours 0.6
y ° ' c/kwh

11.27. No separate network-peak coincidence factor or peak contribution factor is applied to the TOU

charges in this example. The conversion treats each additional kWh consumed within a pricing
window as carrying the same expected network peak-demand risk. Residential and small business
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consumers therefore receive the same ¢/kWh LRMC signal because they use the same pricing
windows, relate to the same network peak, and have the same consumer-allocated LRMC.

11.28.

Different TOU rates between consumer categories would usually reflect different consumer-allocated

LRMCs. For example, as shown in Case Study 2, consumers connected at different voltage levels may
be allocated different network cost layers.

11.29.

Some EDBs may use an alternative approach by applying a separate peak contribution factor to TOU

energy rates. This is intended to reflect how strongly a category’s in-window consumption contributes
to the relevant network peak. Where this is applied, the calculation of the TOU charge becomes:

TOU charge =

network LRMC X peak window share

hours in window X peak contribution factor

11.30. The peak contribution factor is the consumer category’s average demand during the pricing window
divided by its average demand during the relevant network peak periods, typically the maximum-
demand interval or a representative set of the highest-demand intervals for the network area, asset
or voltage level reflected in the LRMC estimate.® A lower factor increases the implied c/kWh charge
because the annual capacity value is spread over a smaller effective in-window energy denominator.
It is separate from the peak-demand window share, which reflects when the network peak risk
occurs. This example effectively assumes a peak contribution factor of 1.0, meaning each category’s
average demand during the pricing window is treated as a reasonable proxy for its demand during the
relevant network peak periods.

Converting network LRMC into charging-parameter LRMC — demand charges

11.31. For large business consumers, the demand charges are calculated by converting the annual capacity
LRMC into monthly $/kVA demand signals:

Demand charge

network LRMC X peak window share X coincidence factor X power factor

billing months in window

11.32. The network-peak coincidence factor reflects that consumers’ billed individual maximum demands
within the pricing window may not occur at the same time as the relevant network peak. It compares
the consumer class’s expected aggregate demand at the relevant network peak with the average

monthly sum of consumers’ billed individual maxima during the relevant billing window.

11.33. A factor of 0.80 means that each kVA of billed individual maximum represents, on average, 0.80 kVA
of consumer-class demand at the relevant network peak. It is a class-average conversion and does not
imply that every consumer contributes exactly 80% of its own maximum at the network peak.

11.34. The resulting LRMC-based winter peak demand charge is as follows.

Table 11.11: Case study 1 — Charging-parameter LRMC, demand charges

Demand Network Peak demand Netyvo.rk-peak Billing months | Implied LRMC-
charge X coincidence Power factor Lo,

. LRMC window share in window based charge
window factor
Winter 1 <1 46/kw/year 100% 0.80 0.95 5 222:2/KVA/mo
peak nth
Non-
winter $146/kW/year 0% n/a 0.95 7 $0.0/k2/hA/mon
peak

Equivalently, the peak contribution adjustment could be expressed using the inverse ratio — the consumer category’s average demand
during the relevant network peak periods divided by its average demand during the pricing window — and applied as a multiplier to the
numerator in the formula. The two formulations produce the same result, provided the same demand measures and periods are used.
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The non-winter peak demand charge is still retained in the final prices, but it is not assigned any
demand-driven LRMC because the forecast capex in this case is driven entirely by winter maximum
demand.

Converting network LRMC into charging-parameter LRMC — injection rebates

11.36.

11.37.

11.38.

11.39.

The peak injection rebate is calculated by converting the same demand-driven network LRMC into a
¢/kWh reward for injection during the peak injection rebate window, using the same form of
calculation as TOU consumption charges:

network LRMC X peak window share

Peak export rebate = - -
hours in window

As with TOU charges, no power factor conversion is applied to injection rebates because in this case
the network LRMC is calculated in $/kW/year, and the rebate is expressed in c/kWh.

The injection rebate window is narrower than the TOU consumption peak window. It applies only
during winter weekday evenings, because the EDB considers injection during this period most likely to
reduce maximum demand and help avoid or defer demand-driven network investment.

The EDB assigns 80% of relevant peak-demand risk to this injection rebate window. This is an
injection-specific assumption, based on the EDB’s assessment of when injection is most likely to
reduce maximum demand.

Table 11.12: Case study 1 — Charging-parameter LRMC, injection rebate

Price category Network LRMC Peak window Hours in window Implied LRMC-
share based rebate

Residential TOU $146/kW/year 80% 436 hours 26.8 ¢/kWh

Small business / general

TOU $146/kW/year 80% 436 hours 26.8 c/kWh

Large business $146/kW/year 80% 436 hours 26.8 c/kWh

11.40. The network LRMC is not differentiated by voltage level or location. This means the unadjusted rebate
may overstate the value of LV injection if some demand-driven costs included in the network-wide
estimate are not materially reduced by injection during the rebate window. In particular, LV injection
may reduce net demand on shared upstream assets where it is coincident with the relevant peak, but
may not avoid local LV works that are still required to meet local consumption, connection or
reliability requirements. Case study 2 considers this issue using voltage-level LRMC estimates. In this
case study, the issue is addressed through the adjustment factor applied when finalising the LRMC-

informed rebate.

11.41. The EDB does not pay the rebate across the full consumption peak window. Injection outside the
winter evening rebate window may still provide some network value, but the EDB has chosen to
concentrate the rebate in the window where injection is expected to provide the most reliable
contribution to reducing demand-driven LRMC.

Finalising LRMC-informed charges — TOU and demand charges

11.42. The calculated charging-parameter LRMCs are the starting point for the EDB’s forward-looking price
signals. The final charges in this case study are LRMC-informed, but not mechanically equal to the
calculated LRMC values in every case.

11.43. Where the EDB sets a final charge above or below the calculated charging-parameter LRMC, it should
have a principled and transparent reason (as discussed in section 9). Relevant considerations may
include signal targeting, transition, consumer impacts, pricing simplicity, residual revenue recovery,
uptake incentives, and consistency with the EDB’s wider pricing strategy. We would expect to see
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considerations fully discussed in the EDB’s pricing methodology and how they relate to the
distribution pricing principles.

11.44. The important point is that the main forward-looking price signals should remain clearly linked to the
network costs they are intended to reflect.

11.45. The final LRMC-informed consumption charges set by the EDB are as follows.

Table 11.13: Case study 1 — Final LRMC-informed charges, TOU charges

. - Charging- Final
Price Pricing . . .
category window parameter | consumption |Rationale for final charge
LRMC charge
Set above the calculated charging-parameter LRMC
Residential to maintain a clear peak signal across a relatively
TOU Peak 7.2 ¢/kWh 10.0 ¢/kWh | broad pricing window, while remaining anchored
to the LRMC-based estimate. The final rate also
contributes a small amount to residual recovery.
Set below the peak rate but above off-peak, to
Residential maintain a simple price gradient without obscuring
ToU Shoulder 0.6 ¢/kWh 5.0 ¢/kWh the LRMC-based peak signal. The final rate also
contributes to residual recovery and supports
transition from current prices.
Small S?t with referen.ce to.the same LRMC-t.)ased peak
business / Peak 7.2 c/kWh 9.0 ¢/kWh sgnal as .th(.e residential TOU chargg, .Wlth mo-d.e§t
general TOU differentiation to reflect current pricing relativities,
consumer impacts and overall revenue recovery.
Small Sst belodw pealk and above off-peak, clclmbsistent with
. the residential structure, current small-business
::rirrzsls'l'{)u Shoulder 0.6 c/kWh 4.5 ¢/kWh pricing relativities, and the role of shoulder charges
as a supporting rather than primary LRMC signal.

11.46. For large business consumers, the EDB sets the final demand charges as follows.

Table 11.14: Case study 1 — Final LRMC-informed charges, demand charges

Demand
charge

Charging-
parameter LRMC

Final demand
charge

Rationale for final charge

Winter peak

$22.2/kVA/month

$20.0/kVA/month

Set close to the calculated LRMC signal, but
rounded down to support transition from current
prices and manage consumer impacts. The winter
charge remains the main demand-driven LRMC
signal for large business consumers.

Non-winter
peak

$0.0/kVA/month

$3.0/kVA/month

Retained as a modest supporting signal, rather
than a demand-driven LRMC-derived charge. It
supports transition from existing demand charges
and reduces incentives to shift demand into non-
winter peak periods, while making clear that the
winter peak demand charge remains the main
LRMC-based signal.
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The winter peak demand charge is set close to the calculated LRMC because it is a direct capacity-
based signal. The demand charge network-peak coincidence factor recognises that billed monthly
peak demand is not the same as coincident system peak contribution. TOU consumption charges are
less direct: they convert a capacity LRMC into a ¢/kWh charge across a broader pricing window and
also carry more residual recovery and transition effects.

Finalising LRMC-informed charges - injection rebate

11.48.

The EDB sets the peak injection rebate as follows.

Table 11.15: Case study 1 — Injection rebate adjustment factor

Item Value
Unadjusted LRMC-based injection rebate 26.8 ¢/kWh

Applied adjustment factor 25%°

Final injection rebate 20.1 ¢/kWh

11.49. The final injection rebate is higher than the peak consumption charge because it applies over a much

11.50.

narrower and more targeted window. The peak consumption charge applies across the broader year-
round peak window, while the injection rebate is limited to winter weekday evenings, when injection
is expected to provide the greatest value in reducing maximum demand. The higher ¢c/kWh rebate
therefore reflects a more concentrated signal, not a higher underlying LRMC.

The EDB applies this adjustment factor because the unadjusted LRMC-based rebate is a useful starting
point, but is not yet a precise estimate of the avoided cost from each kWh of peak injection. In
particular:

a) The LRMC estimate is not differentiated by voltage level or location. In setting the
adjustment factor, the EDB judges that only part of the network-wide LRMC is likely to be
avoided by LV injection during the rebate window. A material share of the network-wide
LRMC is assumed to relate to LV investment that peak injection is not expected to avoid,
because those LV works may still be needed to serve local demand, meet connection and
reliability requirements, or address constraints that are not materially reduced by injection.
The rebate therefore reflects the EDB’s judgement that LV injection is more likely to avoid
upstream demand-driven costs than local LV costs. A more refined future approach could
estimate avoided LRMC separately by voltage level or network area.

b) There is uncertainty about avoided demand-driven investment. The rebate window has
been narrowed to winter weekday evenings to improve targeting, but the EDB does not yet
have enough evidence that each kWh of injection in that window will reliably reduce the
specific constraints driving the LRMC estimate.

c) There is a risk of local network impacts from coordinated response. A strong rebate could
encourage batteries or aggregators to inject at the same time. That response may reduce
net demand at the system peak, but could still create local voltage or injection-management
issues on parts of the LV network.

d) The signal can be strengthened or refined over time. The EDB expects to revisit the rebate
as it improves LV visibility, observes response to the price signal, and develops more
granular LRMC estimates.

In this example, the unadjusted LRMC based injection rebate is multiplying by the 75%, that being 1 — the Adjustment Factor of 25%. The
use of a 25% adjustment factor is illustrative only, and does not imply that the Authority endorses adjustment factors at any particular

level.
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11.51. A discussion on the determination of adjustment factor is provided in Part 6 of the Distribution Pricing
Practice Note. This includes the various factors that EDBs must consider when deriving the

adjustment factor.

Finalising LRMC-informed charges — other pricing components

11.52. Other pricing components are not set directly from the demand-driven LRMC estimate. They are set
as part of the EDB'’s overall pricing package, considering factors such as residual revenue recovery,
transition from current prices, consumer impacts and pricing simplicity; summarised as follows.

Table 11.16: Case study 1 — Treatment of non-price signal pricing components

Pricing component’

Treatment

Residential and small
business off-peak
consumption charges

Set below peak and shoulder charges to encourage use outside peak periods.

Large business capacity
charge

Used as a size-based charge, recognising that larger connections provide less
scope to diversify utilisation and cost recovery across other consumers, and to
recover residual costs not signalled through the winter peak demand charge.

Large business flat
consumption charge

Not used to signal demand-driven LRMC

Large business non-winter
peak demand charge

Not assigned demand-driven LRMC.

Injection outside the peak
rebate window

No demand-driven LRMC rebate is applied. Injections outside the rebate window
may still have other system or wholesale value, but they are not assumed to avoid
the demand-driven network costs estimated in this case study.

We reiterate our earlier comment that the pricing structures used in the case studies are purely illustrative. It does not imply that use of
these charges is endorsed by the Authority, or are necessarily consistent with the EA’s distribution pricing principles.
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12. Case study 2: Adding voltage-level differentiation

What this covers

This case study illustrates how LRMC-based tariffs could differ by voltage level where an EDB has reliable
voltage-level cost and demand forecasts and where doing so is expected to improve cost-reflectivity.

It shows how an EDB may refine the network-wide approach in Case Study 1 where:

e customers connect at different voltage levels and therefore use different parts of the network;

e demand-driven costs differ by voltage level, including because LV, HV and sub-transmission maximum
demand is not fully coincident; and

e peakinjection at some voltage levels may not avoid the specific demand-driven costs included in the
LRMC estimate.

The example assumes the EDB’s AMP or other internal forecasts identify material differences in demand-
driven expenditure by voltage level. It also assumes the EDB has enough supporting demand data to
estimate separate LRMCs for LV, HV and sub-transmission customers.

The labels LV, HV and sub-transmission are used illustratively. In this case study, distribution-transformer
costs are included in the LV layer and zone-substation transformation costs are included in the HV layer.
An EDB could define its voltage layers differently, provided the cost inputs, demand measures and pricing
eligibility criteria are aligned.

The pricing structures and selected inputs have been simplified where necessary to keep the case study
easy to follow. The values and pricing judgements are illustrative only, and are not intended to prescribe
the LRMC estimates, conversion assumptions or charge levels an EDB should adopt.

Scenario

12.1. This case study builds on Case Study 1. The EDB still has one main pricing region and applies common
TOU charges across its residential and small business consumer base. Large business consumers are
still charged through a capacity / demand structure, with the winter peak demand charge providing
the main peak-demand signal.

12.2. The difference is that the EDB now has better information about how forecast demand-driven
expenditure differs by voltage level. It therefore distinguishes large business consumers by
connection voltage — LV, HV and sub-transmission — rather than applying the same prices to all large
business consumers.

12.3. This is particularly important for HV and sub-transmission consumers. These consumers do not use
the LV network, and some have credible options to bypass parts of the EDB’s network, for example by
seeking a direct connection to the transmission network. Applying a network-wide LRMC-based price
to these consumers could therefore overstate the forward-looking distribution costs caused by their
maximum demand.

12.4. The EDB is also considering whether peak injection rebates should apply to HV and sub-transmission
consumers. It is concerned that injections from these consumers during peak periods may not
meaningfully avoid the EDB’s forecast demand-driven network costs.

What LRMC measures in this case

12.5. The LRMC question is the same as in Case Study 1:

Over the long-term, what forward-looking shared network cost is caused by additional demand
at the times that drive future network capacity investment?
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12.6. The difference is that the EDB now estimates this separately by voltage level. This reflects that LV, HV

and sub-transmission consumers use different parts of the network, and that the relevant demand
peaks at each voltage level may not be fully coincident.

12.7. Asin Case Study 1, this case study assumes there are no material future network costs driven by
injections or reverse power flows.

Key design choices for the LRMC estimate
12.8. The key design choices are as follows:

Table 12.1: Case study 2 — Design choices

Design choice Approach in this case

Network area Whole network / main pricing region, as in Case Study 1.

Separate LRMC estimates are calculated for LV, HV and sub-transmission, because the

Voltage level .
s EDB has reliable voltage-level capex and demand forecasts.

Existing price categories are retained where possible. Residential and small business
Pricing categories |consumers remain on the LV TOU pricing used in Case Study 1. Large business consumers
are separated into LV, HV and sub-transmission categories based on connection voltage.

Planning horizon Ten-year planning period, as in Case Study 1.

LRMC method

12.9. The EDB uses the same AIC / LRAIC method as in Case Study 1, but applies it separately by voltage
level by matching the demand-driven costs for each voltage level to the relevant increase in
coincident maximum demand for that voltage level.

Data inputs and assumptions

12.10. The common inputs and assumptions are the same as in Case Study 1, including the planning horizon,
inflation assumptions, and discount rate.

12.11. The EDB disaggregates the same total demand-driven costs used in Case Study 1 by voltage level, as
follows:

Table 12.2: Case study 2 — Cost and demand inputs

Voltage level PV of total annual costs PV of incremental maximum demand
Lv $13.75m 190.00 MW-years

HV $6.60m 180.00 MW-years
Sub-transmission $3.31m 165.00 MW-years

Total $23.66m Not summed

12.12. The voltage-level maximum demand values above are not summed because they are measured at
different parts of the network and are not fully coincident. The total cost values reconcile to Case
Study 1, but the voltage-level demand denominators are specific to each voltage level.
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Calculating LRMC

12.13. Using the same PV formulation as Case Study 1, calculated voltage-level LRMC estimates are:
a) LV: $72/kW/year
b) HV: $37/kW/year
c) Sub-transmission: $20/kW/year

12.14. In other words, over the planning period, each additional kW of maximum demand at the relevant
voltage level is associated with materially different forward-looking shared network costs. These are
voltage-level LRMC estimates and are not yet charges.

Converting network LRMC into charging-parameter LRMC — mapping to categories
12.15. The voltage-level LRMC estimates are first mapped to the relevant price categories. For consumption,
the EDB stacks the voltage levels used by each category. For injection rebates, it includes only the

voltage-level costs that peak injection is expected to avoid.

Table 12.3: Case study 2 — Mapping voltage-level LRMC to price categories

Price category LRMC treatment Consumer-allocated LRMC
Consumption

Residential TOU LV + HV + sub-transmission $129/kW/year
Small business / general TOU LV + HV + sub-transmission $129/kW/year
LV-connected large business LV + HV + sub-transmission $129/kW/year
HV-connected large business HV + sub-transmission $57/kW/year
Sub-transmission-connected large business | Sub-transmission only $20/kW/year
Injections

LV connected

(Residential TOU, Small business / general HV + sub-transmission only $57/kW/year
TOU, and LV-connected large business)

HV and sub-transmission connected

(HV-connected large business, Sub- No EDB avoided cost identified SO/kW/year
transmission-connected large business)

12.16. In this case, the avoided-cost LRMC for the LV peak injection rebate is based on the HV and sub-
transmission components only. The LV component is excluded because the EDB’s assessment finds
that LV peak injection is not expected to reduce the local LV maximum-demand forecasts or planning
constraints that drive the LV works included in the LRMC estimate. LV injection may reduce net
demand on upstream assets, but the LV works are still required to meet local consumption,
connection and reliability requirements. A different treatment may be appropriate where an EDB can
demonstrate that LV injection reliably avoids or defers specific LV investments. The EDB may also
apply judgement to the upstream components where injection only partly avoids those costs, for
example where LV injections use parts of the HV network to move energy between local areas rather
than reducing HV network requirements in full.

12.17. In this case, the avoided-cost LRMC for HV and sub-transmission injection is set to zero. A positive
consumption LRMC at those voltage levels does not necessarily mean peak injection avoids the same
costs. The relevant test is whether injection reduces the specific maximum-demand forecast or
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planning constraint that drives the HV or sub-transmission investment. Here, the EDB’s technical
assessment finds that merchant peak injection from HV and sub-transmission consumers is not
sufficiently firm or locationally targeted to defer the forecast investments. The EDB would need to be
able to rely on injection at the relevant location, time and duration, for example through a network
support agreement, approved control arrangement, dynamic operating envelope, or similar
operational commitment, before treating it as avoided distribution capex. Where a large consumer,
battery or other flexible load can provide reliable network support, the EDB may instead consider a
consumer-specific pricing or network support arrangement that recognises the demonstrated
network benefit. Any wholesale or transmission-related value from those injections is outside this
distribution LRMC calculation.

The EDB expects to revisit this assessment as it improves its understanding of HV and sub-
transmission constraints and observes the development of larger flexible resources. A future
refinement could assess whether HV or sub-transmission injections provide reliable network support
during defined injection control periods, and whether a targeted rebate should be introduced for
approved resources that can reduce or defer specific EDB network costs.

The EDB may also revisit the LV avoided-cost allocation if better evidence shows that LV injection can
reliably defer specific LV investments.

Converting network LRMC into charging-parameter LRMC — parameters

12.20.

The resulting consumer-allocated LRMCs are converted into charging-parameter form using the same
pricing windows, peak-demand window shares, power factor assumption and network-peak
coincidence factor as Case Study 1.

Table 12.4: Case study 2 — Charging-parameter LRMC

. . Consumer-allocated Charging-parameter
Price category / charging parameter LRMC LRMC
Consumption
Residential TOU — peak consumption $129/kW/year 6.4 c/kWh
Residential TOU — shoulder consumption $129/kW/year 0.5 ¢/kWh
Small business / general TOU — peak consumption $129/kW/year 6.4 c/kWh
Small business / general TOU — shoulder consumption $129/kW/year 0.5 ¢/kWh
LV-connected large business — winter peak demand $129/kW/year $19.6/kVA/month
HV-connected large business — winter peak demand S$57/kW/year $8.6/kVA/month
Sub-transmission-connected large business — winter peak $20/kW/year $3.1/kVA/month
demand
Injections
LV-connected peak injection rebate
(Residential TOU, Small business / general TOU, and LV- $57/kW/year 10.4 ¢/kWh
connected large business)

HV and sub-transmission peak injection rebate
(HV-connected large business, Sub-transmission-connected $0/kW/year 0.0 c/kWh
large business)
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Finalising LRMC-informed charges

12.21.

12.22.

The EDB finalises its LRMC-informed charges using the same process as in Case Study 1, including
consideration of residual recovery, transition, consumer impacts, pricing simplicity, rounding and any
adjustment factor applied to the peak injection rebate. Those steps are not shown here, so the case
study can focus on the effect of voltage-level LRMC and avoided-cost assessment for injection
rebates.

The adjustment factor applied to the LV peak injection rebate is likely to be closer to zero than in Case
Study 1. This is because the voltage-level LRMC estimate already removes the LV component that is
not assumed to be avoided by peak injection, and separately identifies the HV and sub-transmission
components that are included in the avoided-cost stack. The remaining adjustment would therefore
mainly reflect residual uncertainty about the reliability of injection in the rebate window, local
network impacts, consumer response and transition, rather than the broader voltage-level
uncertainty addressed in Case Study 1.
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13. Case study 3: Targeted LRMC for a high growth
area

What this covers

This case study illustrates how an EDB could apply a more targeted locational LRMC signal where forecast
demand growth in a specific part of the network is expected to drive investment in material local
reinforcement.

It shows how an EDB may refine the voltage-level approach in Case Study 2 where:

e agrowth area is expected to drive a local HV reinforcement
e HV customers in that area are expected to have a material effect on the timing of that reinforcement
e netinjection during the same local peak periods may avoid or defer the same demand-driven cost.

The example assumes the EDB’s AMP or other internal forecasts identify a local HV reinforcement driven
by demand growth in the growth area. It also assumes the EDB has enough supporting demand data to
estimate a growth area LRMC using the MIC / perturbation method.

The notified critical peak periods are used to target the LRMC signal to the times most likely to drive the
future HV reinforcement. They are not intended to price short-run congestion, outages, emergencies or
other operational constraints.

The growth area, notified periods, injection rebate and selected inputs have been simplified where
necessary to keep the case study easy to follow. The values and pricing judgements are illustrative only,
and are not intended to prescribe the LRMC estimates, conversion assumptions or charge levels an EDB
should adopt.

Scenario

13.1. This case study builds on Case Study 2. The EDB retains its existing main pricing region for most
charges but establishes a separate pricing region for a greenfield growth area, allowing it to apply a
targeted locational price signal to affected HV consumers. It continues to estimate LRMC separately
for LV, HV and sub-transmission. Residential and small business consumers remain on common TOU
charges. Large business consumers continue to be distinguished by connection voltage, with HV and
sub-transmission consumers charged through a capacity / demand structure.

13.2. The separate pricing region covers part of the EDB’s HV network where forecast demand growth is
expected to drive material local reinforcement. The area is expected to accommodate new
commercial and industrial load over the next ten years, and the EDB’s AMP identifies a local HV
project that may be required once demand in the area reaches forecast levels.

13.3. This investment is primarily driven by forecast demand in the greenfield area, rather than demand
growth across the wider HV network. A separate locational signal may therefore provide a more
targeted way to signal the forward-looking cost caused by additional demand from the HV consumers
whose use is expected to affect the timing of that investment.

13.4. The EDB is therefore considering whether to apply a locational critical peak charge to HV customers in
the area. The charge would signal the forward-looking cost of additional demand during the local
peak periods expected to drive, bring forward, or increase the scale of the HV reinforcement. It is
LRMC-informed because it reflects how sustained demand in that location affects future network
capacity and expenditure, rather than the cost of managing a short-run outage or operational
constraint.
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13.5. A targeted locational signal has a different character from a broad network-wide LRMC signal. The
network-wide signal averages forward-looking costs and demand growth across a wider set of assets
and consumers. By contrast, this signal is tied to a specific area and reinforcement. It is still LRMC-
informed because it reflects how sustained demand affects future network capacity costs, but it may
be more localised and time-limited. The EDB would therefore review the charge if the reinforcement
proceeds, the constraint is otherwise resolved, or the demand forecast changes materially.

13.6. The EDB is also considering whether a critical peak injection rebate should apply to those consumers.
It is concerned to ensure that any rebate is only applied where net injection during the relevant local
peak periods is expected to meaningfully avoid or defer the same HV reinforcement.

What LRMC measures in this case

13.7. The LRMC question is the same as in Case Studies 1 and 2:

Over the long-term, what forward-looking shared network cost is caused by additional demand
at the times that drive future network capacity investment?

13.8. The difference is that the EDB now estimates this for a specific part of the HV network. This reflects
that the relevant HV reinforcement is expected to be driven by demand in the greenfield area, rather
than by demand across the wider HV network.

13.9. The EDB also considers whether net injection from HV consumers in the greenfield area during the
relevant local peak periods could avoid or defer the same HV reinforcement. This is treated as an
avoided demand-driven LRMC.

Key design choices for the LRMC estimate
13.10. The key design choices are as follows:

Table 13.1: Case study 3 — Design choices

Design choice Approach in this case

Network area The greenfield growth area, treated as a separate pricing region.

HV only, because the identified reinforcement is a local HV project and the case study

Voltage level .
& focuses on HV consumers in the growth area.

Existing price categories are retained where possible. Residential, small business, LV
large business and sub-transmission consumers remain on the pricing developed in Case
Pricing categories |Study 2. Large business HV consumers in the growth area (defined as a new pricing
region) are identified separately for the locational critical peak charge and any associated
critical peak injection rebate.

Planning horizon | Ten-year planning period, as in Case Study 2.

LRMC method

13.11. The MIC / perturbation method is suitable because the relevant cost is a specific local HV
reinforcement whose timing may be affected by demand in the growth area, rather than a broader
programme of shared network investments.

13.12. The calculation compares the present value of forward-looking costs under the EDB’s base demand
forecast with the present value of costs under a small permanent increase in local HV maximum
demand. The difference reflects the cost of bringing forward, or increasing the scale of, the local HV
reinforcement.
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Term

Expenditure
perturbed

Expenditure
base

Demand
perturbed

Demand
base

PV
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expressed as:

PV (expenditure perturbed — expenditure base)

LRMCyyc =
Mic PV (demand perturbed — demand base)

Meaning

Forecast capital and operating expenditure in each year under the perturbed demand
forecast. The perturbed forecast assumes a small permanent increase in local HV
maximum demand in the growth area.

Forecast capital and operating expenditure in each year under the base planning
forecast, reflecting the timing and cost of the local HV reinforcement before applying

the demand perturbation.

The forecast local HV maximum demand in the growth area under the perturbed
demand forecast.

The forecast local HV maximum demand in the growth area under the base planning
forecast.

Present value, calculated using the real discount rate over the planning horizon

Data inputs and assumptions

13.14. The common inputs and assumptions are the same as in Case Studies 1 and 2, including the planning

horizon, inflation

assumptions, and discount rate.

13.15. The expenditure and demand inputs relating to the growth area are as follows.

Table 13.2: Case study 3 — Cost and demand inputs

Item

Unit 1 2 3 4 5 6 7 8 9 10

Expenditure perturbed

Sm 12.8 0.8 0.8 0.8 0.8 128 | 0.8 0.8 0.8 0.8

Expenditure base

Sm 0.8 128 | 0.8 0.8 0.8 0.8 128 | 0.8 0.8 0.8

Incremental
expenditure

Sm 12.0 | -120 | 0.0 0.0 0.0 12.0 | -12.0 | 0.0 0.0 0.0

Demand perturbed

MW 70 73 75 78 80 82 85 87 90 92

Demand base

MW 68 71 73 76 78 80 83 85 88 90

Incremental
maximum demand

MW 2 2 2 2 2 2 2 2 2 2

Calculating LRMC

13.16. Calculated network LRMC, using the formulation above, is as follows.
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Table 13.3: Case study 3 — Growth area LRMC calculation

Item Unit PV 1 2 3 4 5 6 7 8 9 10

Incremental

. Sm 0.9 12.0 | -12.0 | 0.0 0.0 0.0 | 12.0 | -12.0 | 0.0 0.0 0.0
expenditure

Incremental
maximum MW 15.8 2 2 2 2 2 2 2 2 2 2
demand

Growth area | S/kW/

LRMC year >7-3

13.17. In other words, over the planning period, each additional kW of local HV maximum demand in the
growth area is associated with about $58 per year of forward-looking local HV network cost.

Converting network LRMC into charging-parameter LRMC

13.18. The EDB applies the growth area LRMC through a critical peak consumption charge for HV consumers
in the new pricing region. It also applies a critical peak injection rebate during the same notified
critical peak periods. This is one way to convert the growth area LRMC into a price signal during those
periods. Other approaches could also be appropriate, including a demand-based critical peak charge.

13.19. In this case, the critical peak consumption charge applies to metered energy during notified critical
peak periods. The EDB expects to notify up to 20 critical peak events per pricing year, with each event
lasting two hours. The events are notified in advance and may only be called during a defined winter
evening window, when demand in the growth area is most likely to affect the timing of the local HV
reinforcement.

13.20. The EDB will set out the event rules in its pricing methodology and published pricing schedule,
including when events may be called, how notice will be given, and how the four half-hour periods
within each two-hour event will be identified for billing.

13.21. The growth area LRMC is expressed in $/kW/year. For this illustrative calculation, the EDB assumes 20
two-hour events are called each year, giving 40 notified critical peak hours. The notified critical peak
periods are treated as the pricing window for converting the annual capacity LRMC into an event-
based c/kWh charge. The EDB applies a peak-demand window share of 95%, reflecting its assessment
that the notified periods capture most, but not all, of the relevant local peak-demand risk, as follows:

growth area LRMC X peak window share

Critical k ch =
ritical peak charge critical peak hours

13.22. The resulting critical peak consumption charge and injection rebate are as follows.

Table 13.4: Case study 3 — Charging-parameter LRMC

Item Value

Growth area LRMC $57.5/kW/year

Peak-demand window share 95%

Critical peak hours 40 hours/year

Critical peak consumption charge $1.37/kWh

Critical peak injection rebate -$1.37/kWh, capped at agreed injection capacity
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In this example, the EDB sets the critical peak injection rebate symmetrically with the critical peak
consumption charge because its planning assessment finds that injection from the affected HV
consumers during the notified periods reduces loading on the constrained HV assets in the same way
as an equivalent reduction in consumption, and can therefore reduce or defer the same local HV
reinforcement. This symmetry between the consumption charge and export rebate may not apply in
all circumstances. The EDB should confirm that injection reduces loading on the relevant constrained
assets and adjust the rebate where only part of the consumption LRMC is expected to be avoided.

Eligible injection is capped at the consumer’s agreed injection capacity during each notified period, so
that the EDB does not reward injection beyond the quantity it has assessed as providing avoided-cost
value.

The EDB should consider how the locational critical peak signal interacts with the broader HV LRMC
signal used in Case Study 2. The two estimates serve different purposes: the broader HV LRMC
provides an average signal across the HV network, while the locational estimate reflects how demand
in the growth area affects the timing of a specific reinforcement. The fact that some of the same
expenditure and demand information may inform both estimates does not, by itself, imply double
recovery or require the broader HV charges to be reduced. However, the EDB should test whether the
combined signals faced by consumers in the growth area reasonably reflect the forward-looking costs
their demand is expected to cause and do not materially overstate those costs.

No separate network-peak coincidence factor is applied. The charge is based on metered energy
during the notified critical peak periods, rather than on each consumer’s individual maximum
demand, so a coincidence adjustment is not needed. The 95% peak-demand window share serves a
different purpose: it reflects the EDB’s assessment that the notified events capture most, but not all,
of the relevant local peak-demand risk. If the notified events were expected to capture a higher or
lower share of that risk, the EDB would adjust the peak-demand window share accordingly.

Finalising LRMC-informed charges

13.27.

13.28.

The final critical peak consumption charge and injection rebate are set equal to the charging-
parameter LRMC calculated above. No further adjustment is applied in this illustrative case.

Because the signal is linked to a specific local reinforcement, the EDB would review the charge and
rebate if the investment proceeds, any constraint is otherwise resolved, or the demand forecast
changes materially.
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GLOSSARY
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14. Glossary

Term Meaning
Adjustment | A factor applied to reduce the unadjusted injection rebate when setting the final injection
factor rebate.
Average incremental cost / long run average incremental cost. An LRMC method that divides
AIC / LRAIC forecast incremental costs by forecast growth in relevant maximum demand over a planning
period.
AMP Asset management plan. The principal document in which an EDB sets out its asset

investment and maintenance plans.

Annualisation

Converting capital expenditure into an equivalent annual cost using an asset life and discount
rate.

Avoided

demand- The demand-driven LRMC that injection or demand reduction is expected to avoid or defer.
driven LRMC

Capacity A charge based on booked, installed, nominated or contracted capacity, usually expressed in
charge kW or kVA.

Capex Capital expenditure.

Capital

contribution

A contribution towards the cost of connecting or upgrading a connection.

Capital . . . ,
recover A factor used to convert a capital cost into an equivalent annual cost over the asset’s assumed
y life.
factor
Charging . - .
parameter The price component or billing unit used to calculate a charge.
Charging- . . .
arameter LRMC converted into the units of a charging parameter, such as ¢/kWh, $/kW/month or
ERMC S/kVA/month.
Coincident . .
maximum Demand measured at the time the relevant network, asset, voltage level or area reaches its
demand maximum demand.
Connection . . . .
charge A charge relating to connecting a consumer to the network or upgrading a connection.
Consumer- .
allocated Network LRMC mapped to a consumer or price category based on the network areas, voltage
LRMC levels and costs relevant to that category.
Controlled . .
load Load that can be remotely controlled by an EDB, retailer or another authorised party.
Pl Consumers price index. A measure of general price inflation, sometimes used to index
charges over time.
Critical peak |A notified or predefined period when network demand is expected to be highest or most
period, or likely to drive future investment.
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Term

Meaning

event-based

pricing

Demand A charge based on measured demand during a defined period, usually expressed in S/kW or
charge S/kVA.

Demand-

driven capex

Capital expenditure caused by growth in maximum demand.

D d- . . .
gman The LRMC of future network costs caused by sustained growth in maximum demand.
driven LRMC
DER Distributed energy resources. Resources connected to a distribution network rather than the

transmission grid, such as solar PV, batteries and demand response.

Discount rate

The rate used to convert future costs and demand increments into present values. This is
likely to be informed by the applicable WACC.

Distributi . .
ISEADULION 1 A transformer that supplies a lower-voltage network area, commonly converting HV to LV.

transformer

DPP / CPP Default price-quality path / customised price-quality path. Regulatory price-quality paths
applying to EDBs regulated by the Commerce Commission under the Commerce Act.

Dynamic

operating A time-varying limit on how much electricity may be imported or injected at a connection.

envelope

EA Electricity Authority. The regulator responsible for the Electricity Industry Participation
Code and for distribution pricing guidance.

EDB Electricity distribution business. In this appendix, an electricity distributor.

ENA Electricity Networks Association. The industry body representing New Zealand electricity
distributors.

EV Electric vehicle. A vehicle powered fully or partly by a rechargeable battery charged from
the network.

Injection An injection rebate for injection of electricity into an EDB’s network. Sometimes referred to as

rebate a negative charge.

Feeder A circuit that transports electricity between a substation and downstream network assets or
consumers.

Final charge Thfe charge included in the published pricing schedule after any pricing judgement or
adjustment.

Flexibility A change in consumption, injection or storage operation that helps manage network loading.

Greenfields An LRMC method that estimates how the cost of an efficient modelled network changes with

method demand or injection.
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Term

Meaning

Growth capex
/ system
growth capex

Capital expenditure to increase shared network capacity to meet forecast growth in demand.

Grid exit point. A point where electricity exits the transmission grid and enters a local network

GXP .
or directly connected consumer.

ny High voltage. In this appendix, voltage above LV and below sub-transmission, as defined by
the EDB’s network and price categories.

Icp Installation control point. A point of connection at which the electrical installation for a
retailer’s customer is connected to a network.

Incremental . . .
The increase in demand relative to a base case or base year.

demand

Incremental | Additional operating expenditure caused by the assets or operational capability included in

opex the LRMC estimate.

Injection Electricity supplied into an EDB’s network from a generating or storage installation.

kVA Kilovolt-ampere. A unit of apparent power.

kW Kilowatt. A unit of real power.

KWh Kilowatt-hour. A unit of electrical energy, equal to one kilowatt of power supplied for one
hour.

LRIC / next- . . .

investment An LRMC method that divides the annualised cost of the next relevant investment by the
demand or capacity increment associated with it.

method

LRMC Long-run marginal cost. The incremental cost associated with changing network capacity to
accommodate a sustained change in peak demand or injection.

LV Low voltage, as defined by the EDB’s network and price categories.

Maximum . . ) .

demand The highest demand on the relevant network, asset, area or connection over a defined period.

MIC / . . . S

erturbation An LRMC method that estimates how a sustained change in demand or injection changes the

P timing or scale of future investment.

method

MVA Megavolt-ampere. A unit of apparent power.

MW Megawatt. A unit of real power, equal to 1,000 kilowatts.

Network area

The geographic or electrical scope of an LRMC estimate.

Network

LRMC LRMC before it is mapped to price categories or converted into charging parameters.
Network-

peak An adjustment used in this appendix where billed demand differs from a consumer’s
coincidence |contribution to coincident maximum demand.

factor
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Term Meaning

Network . . . . L
An agreement under which a provider commits to deliver demand reduction, injection or

support other network support.

agreement

Opex Operating expenditure.

Peak An optional factor used when converting annual capacity LRMC into a TOU energy rate to

contribution |reflect how a consumer category’s in-window demand relates to its demand during the
factor relevant network peak periods.

Peak demand |Demand during periods that drive, or are likely to drive, future network investment.

Peak-demand |The proportion of relevant annual peak-demand risk attributed to a pricing window, based on
window share | when the relevant network maximum demand or near-peak demand intervals occur

Peak injection

rebate The periods during which injection qualifies for a peak injection rebate.
window
Planni . ) . .
ar'mlng The period over which an LRMC estimate is calculated.
horizon

Power factor |The ratio of real power in kW to apparent power in kVA.

Present value |The current value of future costs or demand increments after discounting.

Price base The dollar basis of the inputs, including the base year and whether values are real or nominal.

The relevant code in the schedule published by an EDB that is used to unambiguously define

Price category the line charges for an ICP.

Pricing region | A geographic area over which an EDB applies a common set of prices.

Pricing . . . . .
. Th ds d hich a ch t lies.
window e periods during which a charging parameter applies
PV Photovoltaic. Solar panels that generate electricity, a common form of DER.

Replacement . . L
Capital expenditure to replace existing assets

capex
Residual . L
Recovery of target revenue not recovered through cost-reflective price signals.
recovery
Reverse . . -, . . .
Power flowing upstream, opposite to the traditional direction from the grid to consumers.
power flow
Shoulder . . . .
charge A charge applying during a period between peak and off-peak periods.
SRMC Short-run marginal cost. The cost of an incremental change in demand or injection when
existing network capacity is fixed.
Sub- Higher-voltage distribution assets between the transmission grid and the HV distribution

transmission | network, as defined by the EDB’s network and price categories.

Sunk cost A cost already incurred that cannot be changed by future demand or injection.

Time-of-use /

TOU charge A charge with rates that vary across predefined time periods.
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Term

Meaning

Transmission-
related costs

Costs associated with the transmission grid or assets connecting a distribution network to it.

Voltage level |The nominal voltage at which a network asset operates or a consumer connects.

WACC Weighted average cost of capital.

Zone A substation that supplies a local network area, typically transforming sub-transmission
substation voltage to HV.
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