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1.0 INTRODUCTION

This Pre-filed Testimony has been prepared by Mr. Patrick Bowman of Bowman Economic Consulting Inc.
“for 1.D. Irving Limited. This testimony reviews and assesses the New Brunswick Power ("NBP") Class Cost
Allocation Study (“CCAS”) methodology, as part of Matter 554 (the “Application”) filed with the New
Brunswick Energy and Utilities Board ("EUB”) on December 15, 2023, and related materials.

With respect to the testimony contained herein, Mr. Bowman notes the following:
e Mr. Bowman is an independent witness and his Resume is provided in Appendix A.

e Mr. Bowman's scope on this assignment was to review and assess the Appllcatlon taking into
account relevant regulatory principles for electric cost allocation.

e Mr. Bowman acknowledges his role is to provide opinion evidence to the Board that is falr objective
and non-partisan.

e Mr. Bowman has endeavoured to ensure all factual assumptions and specific information relied
upon are expressly cited in the testimony that follows.

This is the second NBP proceeding in which Mr. Bowman has participated. Mr. Bowman provided testimony

in'Matter 529 regarding rate and class design.

As set out in Appendix A, Mr. Bowman has been involved in electricity regulation and cost allocation matters
since 1998, and has prepared expert evidence and testified on the subject on multiple occasions across
numerous jurisdictions throughout Canada, particularly those with ‘Crown-owned vertically integrated
utilities. Mr. Bowman'’s cost allocation experience includes work for each of utilities, large industrial

customers, small commercial and residential customers, and wholesale customers.

With respect to terminology, this evidence uses the term “*method” to describe one analytical approach to
addressing some aspect of CCAS calculations. The term “methodology” is used to describe a full set of
methods needed to produce a CCAS, and the output of the CCAS process is described as a “model” (with

“modelling” referring the process of producing a model).

1.1 SUMMARY OF CONCLUSIONS

Broadly, the NBP CCAS under the currently approved methods generally reflects industry standard CCAS

approaches, with limited exceptions.

With respect to generation and power supply costs, the currently approved CCAS models the costs allocated
to the various classes in a manner that fails to appropriately reflect causation associated with meeting the
higheét peak loads duﬁng cold winter periods, and fails to appropriately differentiate the cost drivers
(causes) of énergy costs as they vary across time periods. This leads to under-allocation of costs to

customers who make greater use of power in peak periods, and in winter.
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Outside of addressing these two broad weaknesses, the CCAS methodology would benefit from a number

of small improvements to increase the quality of cost tracking.
Specific recommendation contained in this testimony are as follows:

Recommendation 1: Methodology updatés to the CCAS should not be further delayed
until more granular rate designs can be implemented. Previous proposed updated to CCAS
have been delayed, and NBP and Elenchus appear to consider it appropriate to continue to delay
implementation. This will not yield rates to the different classes that are just and reasonable. (section
2.3)

Recommendation 2: CCAS methods that minimize the need for confidential data inputs
or methods should be preferred where possible, to facilitate implementation and permit

transparent and public review in future GRAs. (section 3.0)

Recommendation 3: Continued use of the System Load Factor as the primary method to
generation classification is justified based on energy and demand trends, and its use is
well-supported among Canadian utilities. System Load Factor appropriately represents the

mixed role of generating resources to meet both energy and demand requirements. (section 3.1)

Recommendation 4: NBP generation plant (nuclear, hydro, thermal), as well as power
purchase costs (where not explicitly for export purposes), should be classified to
demand and energy based on the System Load Factor. This change adds purchases to the
method currently used for NBP owned assets. As power purchases, such as wind, become a more
material part of the system and NBP’s IRP planning, they should receive the same treatment as NBP
owned resources, reflecting their role as part of a comprehensive generating resource portfolio.
(section 3.1) ‘ ’

Recommendation 5: The calculation of the System Load Factor should be based on NBP
sales exclusive of interruptible loads, except where such loads are included in system
planning and the basis of capital investment. Interruptible sales that are not part of the loads
considered for capital investment purposes should not be included in methods meant to classify the

costs of those investments. (section 3.1)

Recommendation 6: NBP out of province sales should be classified to 100% demand
when related to capacity sales, and to 100% energy for other sales. The current
classification method (100% demand for capacity sales and System Load Factor for all

others) over-emphasizes the demand contribution towards these sales. (section 3.1.1)
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Recommendation 7: Use of a multiple coincident peak value for demand allocation (such
as the current 3 CP) may be appropriate, but it should be based on the highest firm load
hours of the year, regardless as to the month in which those hours occur, rather than
the highest hour of each of December, January and February. It may also be reasonable
to expand the set of hours to include those close to the peak (e.g., within 5-10%) whicH
would be approximately the 10 highest hours in a year based on recent experience.
(section 3.2.1)

Recommendation 8: Of the 3 novel CCAS methods analyzed by E3 (Loss of Load
Probability, Probability of Dispatch, and Marginal Costs), none of these methods are
practically viable or demonstrate any significant benefit for CCAS use on NBP’s system.
These methods are also largely unprecedented in Canadian CCAS practice, and each
comes with extensive problems related to data availability, confidentiality and
implementation in CCAS. None of the method should be adopted by NBP. (section 3.2.1)

Recommendation 9: For the purposes of Coincident Peak allocation in the CCAS, the peak
load responsibility should be based off the risk or weather-adjusted load forecast, such
as at the P90 level, rather than the P50 level. Serving the highest peaks that arise — which are
above the expected (P50) level, are a key cost driver to investment. Allocation of costs should reflect

the classes which impose this cost on the system. (section 3.2.2)

» Recommendation 10: Energy cost allocation for NBP should include consideration of the
differing incremental cost of energy production in different time periods, rather than an
oversimplification based on averages at the level of annual usage. Annual average usage
poorly tracks the pattern of energy costs as they vary across the day and year. (section 3.2.3)

Recommendation 11: The most accurate method for allocating energy-related variable -
costs, including power purchases, is the hourly time-sfep TOU method. Other methods
for energy-allocation other than TOU may be suitable, in the event they are more
practical, so long as they closely mimic the results from the hourly TOU method. (sectibn
3.2.3)

Recommendation 12: Use of a 4-period time step for energy allocation (winter/non-
winter, on-peak/off-peak) appears to permit most of the benefits of the hourly TOU
method to be achieved at a far less data intensive scale. However, if this method does
not ultimately yield the majority of the accuracy benefits of the more granular hourly
TOU method, with a simpler and less data-intensive model, the TOU based allocation of
variable energy costs should be adopted. (section 3.2.3)
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2.0 CLASS COST ALLOCATION BACKGROUND

2.1 BACKGROUND — CCAS THEORY

Cost allocation in utility ratemaking is an intermediate step between establishing the overall level of dollars
to be collected (Revenue Requirement) and the setting of the particular rates (both form and quantum) to
be charged to customers (Rate Design). Cost allocation a distinct step in the ratemaking process, informed

by, but independent from, the other two steps.

The particular importance of cost allocation is to achieve fairness among the different classes of customers.
This is consistent with the principles of the New Brunswick Electricity Act section 103, which focuses on

“just and reasonable” rates.

e Cost allocation is unigue from the Revenue Requirement setting step, which is to achieve
balance and fairness between customers and the utility — recovery of all just and reasonable costs
and prudent investments, and provision of a fair financial outcome for the utility.

o Similarly, the cost allocation step’s focus on fairness among and between the customer classes is
different than the Rate Design stage, where the objective is to achieve efficiency, send
appropriate rate signals regarding usage and conservation, and, in part, to achieve fairness within
each class. Limitations on the availability of rate designs to achieve efficiency or fairness within a

class should not be a limit on the separate objective to achieve fairness among the classes.

CCAS is an analytical tool. It is not a measure of precisely what, or in what manner, customers will pay for
power. CCAS should provide an accurate measure of the costs caused by each class. Once this analysis is
conducted in a reasonable manner, the regulatory process can turn to determining what revenue will be
collected from each class (including determining how cI‘oser rate revenues will adhere to costs — known as
the Revenue to Cost Ratio, or "RCR”) as well as how to design rates taking into account multiple factors,
commonly known as the Bonbright principles, including’. considerations such as stability of rates and

efficiency of price signals.

Cost causation is appropriately the basis for cost allocation, and the valid end goal of a CCAS analysis.
Allocation of costs to each class can only be determined to be just and reasonable to the extent that the
allocation reflects the costs caused by the class. NBP has similarly described that, in the case of New

14

Brunswick, “(t)he CCAS methodology is based on cost causation principles.

1 Ex, NBP 2.01, pg. 1.
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Cost causation is, at its core, about which customer use in the Test Year is driving the need to incur costs,

or to make or to maintain an investment, as outlined by Elenchus?:

The term “causality” in cost allocation typically refers to the customer class that is driving
the current need for the asset. For example, the current capacity of the system that is
needed to serve the current customer classes at any point in time (causality) is based on
the total demand that is attributable to the relevant classes. Hence, it is current demand

that is deemed to “cause” the capacity-related costs.

Not all customer uses drive all costs. For example, with respect to a common asset such as a utility meter,
within reason it does not matter whether a smaller customer uses considerable energy or very little, there
nonetheless remains a need for one meter to serve the customer?. In this example, energy consumption is
not a driver or “cause” of the meter — the presence of the customer is the cause. Therefore, meters are
classically one type of cost that is classified as “customer-related” (rather than “energy-related”). This
example illustrates the important distinction between cause versus use. At various places in NBP's evidence
there is discussion about how any individual asset is used (or has a probability of use). This focus on use
can lead to incorrect allocation conclusions. A residential meter is used to measure each kW.h of energy
delivered. Every kW.h spins the meter and as such is recorded for the purposes of billing. If the question
is solely one of use, a meter may be considered an energy-related asset. However, this is an incorrect
conclusion, and meters are almost universally classified as customer-related, not energy-related®. While the
meter is used by each unit of energy, the investment in the meter is not caused by the energy use —itis

caused by the presence of the customer.

Similarly, once a network transmission system has been designed to deliver all required supply (MW, or
capacity, or demand) reliably at the highest peak hour of the year, there is typically no further transmission
network cost driven or caused by customers adding to peak loads at low load times. The driver of the scale
of the investment is the peak load imposed on the system, not use of the system off-peak. This type of
peak load cost classification is used for “demand-related” costs (including for NBP transmission).

Mixed purpose assets, such as hydraulic plants, can be both energy-related and demand-related, and the
division of costs between these two categories (the step known as “Classification”) will commonly be based

on the loads that these plants must serve, as based on the system load factor ("SLF”).

2 Ex. NBP 7.03, pg. 43, response to JDI IR-13(i)

3 Larger customers can have more complicated meters customized to their service, which are directly allocated to their
class. :

4 Ex. NBP 7.07. Response to NBEUB IR-4; NARUC manual on Cost Allocation, page 91 and 100. The exception is when
meters are weighted by demand to reflect that some large customers have more expensive meters, which is a rare
approach.
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A further relevant concept of is that of historical purpose. Elenchus correctly notes that the reason an asset
was originally built is rarely the basis for cost allocation today®. However, there remains a distinction
between the way an asset is used today, and the main planning purpose on which_the asset continues to
be justified. For example, a party may employ the term use to refer only to an asset being dispatched;
however, there may well be assets that are never used in this sense (for example, last-resort generation
options). Similarly, an asset may be routinely used for incidental low value purposes, though its main
planning purpose is for reliability service at peak times — absent this planning purpose the asset would
never have been built, nor would its cost continue to be justified. An example may be a low efficiency
thermal generating unit which is justified and maintained due to a critical role as last resort backup
generation for peak times. This unit may be occasionally dispatchéd if marginally /n the money if economic
for export (i.e., it yields an incremental net positive revenue above incremental costs), to earn a marginally
(but still positive) return. However, although this is rational behavior that should be pursued by a utility,
the asset was never built, nor maintained in service, for that low-margin purpose, and the cost of the asset
should not be allocated in a manner that over-recognizes this low value wuse which is not the cause of the
investment. The export transaction is incidental — it is not a cause of investment. This issue underlines a
foundational problem with the entire “Probability of Dispatch” concept that NBP has explored, as discussed

in later sections of this evidence.

2.2 SUMMARY OF NBP’'S SUBMISSION

NBP has provided a submission that provides a CCAS model based on NBP's existing approved
methodology®, a model that updates the CCAS using largely status quo approved methods but based on
detailed updated load analysis by E3 consultants’, and three alternative methodologies that have not

previously been considered for NBP’s system.

NBP also presents two seasonal methodologies that have previously been considered in Matter 357 (another
two methodologies from Matter 357 were not updated and NBP has rejected updating those models®). The
output of the seasonal models are not presented in NBP's summary tables of the options for this

proceeding.®

The methodologies all relate solely to the generation function, which includes cost allocation of assets and
costs for NBP owned assets, costs for power purchases (both in-province and out-of-province), and the

allocation of revenues from out-of-province sales.

5 Ex. NBP 7.03. Response to JDI IR-14(e)(i).

6 Ex. NBP 2.03; 5.05

7 Ex. NBP 2.09; 5.06; 7.08 :

8 Ex. NBP 7.01, page 17. Response to NBEUB IR-9(c).
9 Ex. NBP 2.01, pages 9-10.
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Costs functionalized as transmission and distribution are excluded from the review.

The methodologies modelled by NBP are generally applied to the 2023/24 test year using the existing class

structure. As well, some of the methodologies are modelled for some or all of the following conditions:

e A projected 2033/34 test year.
e New customer classes arising from Matter 529, which are to be in place within the next few years

o A possible subdivision of the new Large Transmission class, to create a subclass for those customers

who peak at less than 25 MW, versus those that peak above 25 MW

Among the range of methods modelled, it is important to recognize that the specific output from the various
CCAS models cannot always be meaningfully compared on an apples-to-apples basis. This is because there
are variations in the input data that limit comparability. Meaningful comparison of results can only be
achieved in cases where the basic input values are the same. The variation in input values arise due to the

following variations:

1) The original 2023/24 CCAS data for export sales and out of province revenues reflect an error in
the matching of some export transactions (costs versus revenues are mismatched). This was
addressed in concurrent Matter 55219, A number of the original models provided in this ﬁl‘ing fail to
correct the error, though they have been replaced by later versions that do make the necessary

corrections.

2) Through detailed analysis of load by NBP's consultants E3, the base input data for usage by
customer class has been adjusted. The E3 loads are not complete — for example, LIREPP loads are
not included in the output,. the E3 loads reflect an erroneous allocation to the hypothetical new
Industrial 25MW class even when this class is not being modelled!!, and the load forecast used to
prepare the E3 analysis predates the final decision model load data from 2023/24.12 Both versions

of the loads are used at various times in the filing.

3) A number of the models use an initial classification step to divide generation cost between energy
and demand (some methodologies do not require this classification step’), and all use the
traditional concept of a load factor to make this classification. However, the use of E3's modelled

- data resulted in a change to the load factor used to classify generation costsAto demand and energy.

This change is included in some CCAS models but not in others.

10 Ex, NBP 10.05, page 77.

11 Ex. NBP 7.03, page 13, footnote 1.

12 Ex, NBP 7.03, page 14. Response to JDI IR-5(b) parts (iii) and (iv).

13 Specifically, this applies to the Marginal Cost approach, and the Probability of Dispatch approach.
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This is simply a caution in interpreting model results (e.g., RCRs). Comparison between the results of
various models requires that the models are prepared with the same input conditions and assumptions for

the above factors.

2.3 ELENCHUS’ OPTIONS ASSESSMENT FRAMEWORK
Elenchus was retained by NBP to conduct the analytical CCAS modelling for this proceeding.'

NBP also provided a subsequent assessment from Elenchus dated February 20, 2024, setting out the merits
of the various methods.!> Elenchus presents their assessment of the methods as being dependent on a

preliminary “policy decision” regarding which of Elenchus’ conceptual frameworks should be adopted:

« the Generation Black Box ("GBB"), where generation is analyzed without reference to the individual

characteristics of the generation supply mix.

e The Fully Transparent Box ("FTB”), where generation is analyzed based on “actual operating

characteristics of the utility’s supply resources on a highly granular basis (e.g., hourly)”6

A number of issues arise from the Elenchus use of these concepts.

First, the GBB and FTB nomenclature and concepts are, to my knowledge, unprecedented and do not arise
from any literature on cost allocation?’. Indeed, no known cost of service method references these terms,

and Elenchus could not provide any specific reference for the use of these terms.!8

Second, the concepts are premised on two extremes — a near-complete ignorance of the loads that must
be served by generation (GBB) or a high granularity of the generating complement and loads which
Elenchus insists must be at the level of hourly operating data (FTB) applied to demand and energy. Elenchus
does not address why the methodologies must be assessed by reference to making a binary choice between
these two extremes, particularly in light of the fact that the EUB has already previously arrived at a
conclusion that “(t)he seasonal allocation of costs, including energy costs, is a generally accepted approach”

and that it “adds precision” and “there is value in considering this methodology.”*®

A final issue with the Elenchus analysis is that Elenchus has itself produced options for cost allocation on a
basis that is more granular than the status quo since Matter 271 (2016); for example, seasonal or monthly

allocations. However, Elenchus has rejected implementation of these methods based on Elenchus’ view

14 Ex. NBP 7.03, page 4, JDI IR-2(a).

15 Ex. NBP 4.01.

16 Ex, NBP 4.01, page 3.

17 Ex. NBP 7.03, pages 38-39. JDI IR-13(b).

18 Ex, NBP 7.03, page 39. JDI IR-13(c).

19 Board Decision on Matter 271, paragraph 84.

Page 10



Pre-Filed Testimony of P. Bowman May 6, 2024

that improved cost allocation (i.e., fairer treatment among the classes) should not be considered until a
more refined rate design (i.e., better price signals within each class such as Time of Use pricing) can

concurrently be adopted. Specifically, Elenchus notes:

Elenchus clearly stated its view in its 2017 Report, a view that it continues to hold today,
that the introduction of a cost allocation methodology that relies on seasonal demands (or
time varying demands over any other time frame) without also adopting a corresponding
time varying rate design would raise important implications in terms of the equity principle

for ratemaking.

In short, it appears Elenchus has set out a position that the “policy decision” between GBB and FTB is both
an essential first step, but also in some respects is a false choice, since FTB can never be implemented.
There is no prospect of NBP developing hourly FTB rates for customers, and any attempt to do so would

be likely prohibitively complicated, as well as unprecedented.

The fundamental issue with the Elenchus position, and proposed delay in implementation, is that it ignores
the issue of fairness among customer classes. Elenchus does not provide ahy reason why, in the absence
of a refined residential or small business rate design (for example), costs fhat are driven by, and therefore
properly allocated to, the residentiél or small business classes, for example, should instead be allocated to
other classes, thereby ignoring merited improvements to CCAS. Indeed, with the ongoing priority to electrify
and to expand heat pump Usage, it is conceivable that seasonal or more granular residential or small
business pricing may never be consistent with the broad policy objectives for rates. Undermining a valid
utility objective of fair cost allocation among classes pending resolution of the separate topic of rate design
is not consistent with good utility rate practice in producing an analytically accurate CCAS, nor with

providing the needed inputs to support the development of just and reasonable rates.

!

Recommendation 1: Methodology updates to the CCAS should not be further delayed

until more granular rate designs can be implemented.

2.4 KEY ASPECTS OF NBP SYSTEM PLANNING

CCAS should reflect the allocation of embedded costs (as reflected in the Revenue Requirement) across
the loads to be served in the Test Year. However, as methodology updates are only done periodically, the
methodology should generally be durable over at least the expected and pending system conditions,

constraints, and cost pressures that will be faced in coming years, and until a future CCAS review.

20 Ex. NBP 7.03, page 38; JDI IR-13.
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NBP has indicated that system planning at present and for future periods will be driven by a number of key
factors, notably:

- The requirement to decarbonize electricity generation.

- Expected increases in renewable supplies, particularly wind, provided by third-party power
producers, represented as purchases in the future CCAS. This will also drive challenges meetihg
peak supply requirements, as wind is not dispatchable.

- Growth in winter loads as more of the province’s heating requirements are met by electricity
(including heat pumps). This will also drive the sensitivity of system peak to extreme weather

conditions.

NB Power emphasizes the challenges in the Decarbonization Strategy, citing one of the “key findings” as

follows?!:

To ensure reliability as peak load grows, the system requires increasing quantities of firm
generating capacity. To provide winter reliability, the system requires new capacity to meet
the system’s reliability standard (modeled as one-day-in-ten-years). Wind and battery
storage can meet a portion of this need but are subject to diminishing marginal returns as
more of these resources are added. As much as 2.2 GW of total natural gas capacity may
be needed to replace retiring capacity and meet Ioéd growth. These resources are operated
less and less over time as more clean energy is added but are vital for ensuring reliability

during extreme weather events. (emphasis added)

Or, more succinctly, NBP notes:?
The nature of the reliability challehge in New Brunswick is meeting cold winter peaks.

As noted in the above quotes, it is meeting peak load requirements, driven by weather events, that drive
material ongoing consideration and investment in generation planning. This factor is of key concern today
and there is no indication that the importance of this will change over time — if anything, with increasing
non-dispatchable resources and electrification, the challenge of meeting the coldest winter peaks will grow.
Appropriate CCAS consideration of this factor would ensure that peak load drivers, and in particular those

that are weather dependent, are properly allocated a material share of system costs.

21 NBP (NBEUB) IR-01 Attachment E3 New Brunswick Decarbonization Strategy Study Executive Summary
Decarbonizing Electricity Generation in New Brunswick Decarbonizing Electricity Generation in New Brunswick
22 Ex, NBP 7.05 Decarbonizing Electricity Generation in New Brunswick, page 26.
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At the same time, NBP is planning to add material wind resources to the system. This will drive two key

changes to the CCAS inputs:

1)

2)

Purchases are not incidental: In the past, it appears NBP system energy purchases were smaller
volume, and would generally not have been considered to be a core component of system planning
in a manner thgt drove the investment in utility generation plant. This type of purchase is often
considered to largely displace fuel costs assoéiated with energy generation, or to fill energy supply
needs during schedule maintenance periods. Either way, this type of energy supply does not
generally change the scale or type of generating units that must be installed by the utility. This
pattern will change in future, as purchases from independent producers of renewables grow.
System purchases will no longer be incidental or convenience resources, and will become a more
substantial portion of the overall revenue requirement. The new IRP is intégrally linked to these
purchases, and the type and size of géneration NBP must maintain will be materially influenced by

the characteristics of these purchases.

Integrated generation plant: As non-dispatchable resburce_s grow in volume, resources that
can provide stable base load generation — or, of even more value, variable dispatchable generation
— become a larger factor in meeting overall peak loads. Increasing amounts of wind will provide
significant energy, but little capacity. As a result, the role and importance of nucléar, hydro and
thermal resources to provide reliable firm capacity, or peaking capacity, will be of increasing value.
This underlines the importance of integrated system cost classification — though costs may be
added for wind, which is primarily energy, it does not change or undermine the principle of a
consolidated SLF analysis being used to classify the entire generating complement that is comprised
of hydro, nuclear, thermal assets, and wind. While the wind component may be more energy
skewed, the other assets work together with the wind to meet a load profile that can be properly

represented by the overall SLF.
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3.0 CCAS METHODS

The conduct of a CCAS requires three main steps ~ Functionalization, Classification and Allocation. In this ‘

case, the review is focused on only the generation function, so the Functionalization step is not at issue.

Classification is the division of costs into the different services they provide — demand (or peak, or
capacity) and energy (sometimes referred to as “average demand”). Allocation addresses how costs
dlassified in this manner are allocated to the various classes. The end result of the Allocation stage is a
total cost for which each class is responsible. The design of rates to recover that cost occurs outside
CCAS and is not a factor in determining the CCAS outcomes, and is not further addressed in this

testimony.
The remainder of this section addresses Classification and Allocation.

Each step of the Classification and Allocation assessments focuses on the basic cost concepts of
Capacity/Demand/Peak versus Energy. These concepts are typically applied to generation and
consumption in combination — that is they are concurrently being supplied and can appear difficult to
differentiate. However, in terms of costing, each of energy and capacity (demand) have an important

meaning and contribution.

- Capacity is the ability of a system to meet peak demands reliably at the moment demanded by
customers. As a pure concept, capacity is a key utility planning constraint that represents costs
incurred to meet the time demands of customers, but only for a limited time (e.g., the highest
usage moment in a year). A utility will undertake investment decisions to meet the anticipated
future customer peak demands, with a reserve operating margin added for contingencies (such
as for peak usage above the normal forecast, such as the occurrence in early February 2023

during the ‘polar vortex’ that drove peak electricity usage levels in that year).

- Energy is a concept that is unlinked from time — delivery of the service that lets work (in the
" scientific definition) be performed. Energy is the ability to do work and is unrelated to the time it
is delivered ('in the abstract — an energy product is a Joule delivered at any time in the year
without a customer’s ability specify when it will be delivered?®). In this way, the purest cohcept of
energy is not a particularly useful concept as there is almost no commercial nor utility planning

concept that entirely delinks the delivery of the ability to do work from the time in which the

B Awattis a joulé per second, or work divided by time. The classic unit of energy — kilowatt-hour — is work divided by
time multiplied by time — and thus is simply a unit of work divorced from time.
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delivery occurs?*, In practice, energy does require consideration of the time in which the energy
is delivered, in a manner that is different than the acute time constraints related to meeting a

utility’s highest peak demands.

This section assesses CCAS methods with a focus on both accuracy and practicality. It is important that a
CCAS be accurate in representing the reasons a utility makes investments or incurs costs, typically tied to
the Test Year in which the CCAS will be used. However, it is also important to be attentive to practicality.
A CCAS should preferably nbt require creation of large amounts of data where this data is not otherwise
used by the utility in a rate proceeding. The CCAS should also not require large amounts of data that
cannot be readily and publicly tested, to a reasonable extent. This proceeding has permitted a degree of
information sharing of confidential data that is understood will be unavailable to parties in future GRAs
when the CCAS methods will be applied. If such data requirements are in fact integral to the
methodologies, then such informational challenges will need to be addressed. If these data confidentiality
issues cannot be resolved, then the methodologies are likely ill-suited to a CCAS, which is meant to help

convey fairness to all customers classes.

Recommendation 2: CCAS methods that minimize the need for confidential data inputs
or methods should be preferred where possible, to facilitate implementation and permit

transparent and public review in future GRAs.

3.1 CLASSIFICATION

The classification of system generation costs into demand and energy occurs as the second step in CCAS,

after Functionalization.

The current system classifies most NBP generation costs based on the SLF. According to the latest
Decision Model (the final approved output of the previous GRA), the SLF is approximately 50% based on
a 3 CP peak value.? This means that 50% of the costs classified based on the SLF will be recovered as

energy costs and 50% as demand costs.

24 I the most extreme cases, utilities dominated by hydro generation (e.g., Manitoba Hydro) can require assessment
of whether the utility can meet energy requirements in their purest form, because it is possible that during a drought,
a paucity of water (i.e.., fuel) may mean that the load can be met in any given hour, but not sustained to be met over
the course of a year. This is not a typical constraint for most utilities using blended supply sources.

25 Ex. NBP 5.05, Add VII. Note that Ex. 2.52 from Proceeding 552 shows this value remaining at approximately 51:49
(energy:demand) for 2025/26, per Add VIL.
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Under the approved méthodology, all costs of nuclear?, hydro and thermal investment are classified on
the SLF basis?’. This includes amortization expense, interest and net income expense. Production O&M is
similarly classified on the basis of SLF, as is System-related Energy Efficiency.

Production fuel is classified 100% to energy, as is purchased power.?® The exception is fuel and
~ purchased power that is explicitly used to service exports?®, and fuel used to service interruptible or

surplus sales, which are directly assigned as a cost against those sales.30

Elenchus provides a memo that sets out the CCAS methodologies used by seven peer utilities. Elenchus,
however, does not consider two peers that are of relevance, Newfoundland Hydro ("NLH™) and FortisBC.
These peers are relevant as they operate vertically integrated fully-regulated systems, like NBP. Looking ‘

to the classification of generation:

- Of the seven utilities surveyed by Elenchus, all but two use an SLF method forvthe majority of
investment. The exceptions are Maritime Electric (which uses 100% demand for all generation
except Point Lepreau at 25% demand) and Hydro Quebec (which uses a utilization factor during
the peak 300 hours — which leads to 69.4% of plant being demand classified). In addition to
broad use of SLF, a common supplemental method is to classify certain assets more to demand
based on the peaking role these assets fulfill (e.g., Newfoundland Power non-hydro generation at

100% demand).3!

- NLH also uses SLF for hydraulic assets and purchases, with a plant capacity factor for winter use
thermal plant, which leads to higher demand classification than the SLF** and 100% demand for

peaking thermal units.

- FortisBC uses classification based on the same ratio that they would pay to purchase the
generation from BC Hydro (a significant part of FortisBC supply is not provided by utility owned
assets, but by purchases from BC Hydro, so the BC Hydro cost profile is extended to the utility’s

own generation).3

26 This includes the PLNGS refurbishment deferral account balance, which is appropriately allocated consistent with the
nuclear assets as it relates to costs incurred to make capital improvements or refurbishments. Ex. NBP 5.05, Add L.

27 Ex. NBP 5.05 Sch 3.1, 3.2, 3.4.

28 Ex. NBP 5.05 Sch. 3.3, 4.3.

29 Ex, NBP 5.05, Sch 2.3 column 4.

30 Ex, NBP 5.05, Input, cell D312.

31 Manitoba Hydro is noted to use a 100% energy classification for wind, but as per Manitoba PUB Order 101/23, this
item is subject to review following completion of Manitoba Hydro’s current IRP and the receipt of information on the
role of various generation in assisting in meeting capacity peaks. Manitoba PUB Order 101/23, page 168

32 Newfoundland and Labrador Board of Commissioners of Public Utilities, Order P.U. 37(2019) Schedule A page 3 of 5
(pdf page 9 of 11)

33 BCUC proceeding 1598939 FortisBC 2017 Cost of Service Analysis and Rate Design Application, Ex. B-1, pdf page
168-170 of 715. COSA Report, pages 28-30. '
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The peer review provides broad based support for continued use of SLF as an appropriate method of

classification for NBP assets.

Further, the SLF represents a reasonable means of matching the generating complement to the loads
that it must meet. The peakier the load (i.e., lower SLF), the less that the utility investment in generating
plant is needed for energy purposes and thé more it is for meeting capacity — the SLF method would
naturally evolve to classify less of the costs to energy and more to demand in this situation to meet this
change, and vice versa. As such, the SLF is a reasonable and elegant method, which underlines its merits

and the reason for wide adoption.

Recommendation 3: Continued use of the System Load Factor as the primary method to
generation classification is justified based on energy and demand trends, and its use is

well-supported among Canadian utilities.

The SLF classification is not at present used for purchases. At present, purchases are classified 100% to
energy.3* This 100% energy allocation method is sometimes used by utilities when the purchases are
small, not directly impacting on the utility capital investment, and of little value or firmness to meeting
system peaks, which is unlikely to fit with NBP’s future evolljtion. For purchases that are integral to the

system, a more common method is to classify the generation as if it was utility-owned plant.

Future evolution of the NBP system towards more purchases and non-utility generation (e.g., wind), with
limited dispatch of NBP’s thermal generating assets may indicate a need for increasing demand
classification of these thermal assets, consistent with the other utilities noted (e.g., NLH 1.00% demand
for peaking thermal units, and plant capacity for winter baseload thermal units; also Newfoundland Power
100% demand for non-hydro assets). Based on the growing importance and challenge of meeting peak
demands on the NBP system, this method is more appropriate in order to properly recognize and allocate
these costs to the classes that are driving peak loads. There are two broad ways to address this system

transition:

o First, assets that play an increasingly valuable and focused role in meeting peak demands could
be classified more to demand. This would be matched with classification of power purchases to
demand and energy (e.g., wind) in a manner that recognizes their respective contribution to each
service (demand versus energy) — e.g., Effective Load Carrying Capability ("ELCC"), a measure of
their relative contributions to serving demand in relation to their nameplate capacity could be
used to classify the purchaSe costs. The analytical requirements for this method would be

material as it requires multiple classification assessments.

34 Ex. NBP 5.05 Sch 3.3.
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o Alternatively, a more comprehensive solution would recognize that the generation fleet is
designed to be balanced as part of an ongoing system evolution to meet the overall customer
load profile. In this case, existing and growing purchases on NBP’s system should be recognized
for their complementary role in interacting with the existing nuclear, hydro and thermal plant to
serve the overall customer load profile, and simply be classified based on SLF.

The former method is more in-depth in that it considers both the demand-oriented role of thermal assets,
and the energy-focused role, and growing importance, of purchases to meet NBP load requirements
(particularly from imports and wind). However, the greater analytical requirements does not mean that
this method is more accurate. The driver of the investment is minimizing the overall cost serve customer
loads, and the customer loads are best represented by the evolving shape and relétive importance of '
demand versus energy needs on the system — that is, the SLF. For this reason, the second method is

both simpler and appropriately accurate.

In short, while SLF is currently a universal classification method to nuclear, hydro and thermal as a
generating package (with purchases being classified 100% energy as an incidental supply), it is
appropriate to recognize purchases as a part of the coordinated generating package and extend the SLF

classification to purchases.

'Recommendation 4: NBP generation plant (nuclear, hydro, thermal), as well as power
purchase costs (where not explicitly for export purposes), should be classified to
demand and energy based on the System Load Factor.

In measuring the SLF, the calculations currently include usage by all domestic classes, including
* interruptible sales.3® However, the assets and costs classiﬁed by the method are not allocated to
interruptible sales as pai"t of the CCAS.3 Except in cases where the utility clearly makes investments in
generating plant tied to the ability to make interruptible sales, the classification of plant should reflect the

basis of generation investment — firm domestic loads, exclusive of exports or interruptible domestic sales.

Recommendation 5: The calculation of the System Load Factor should be based on NBP
sales exclusive of interruptible loads, except where such loads are included in system

planning and the basis of capital investment.

35 Ex. NBP 5.05, Add II
36 Ex, NBP 5.05, Sch. 4.1, for example.
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3.1.1 Out of Province Revenue

At the same time as dlassification of generation costs are analyzed, NBP is also classifying the net
revenues received from out of province sales.3” These net sales revenues are ultimately a credit to
customers that offset the amounts the customer classes would otherwise pay for power.

NBP uses two different methods to classify out of province revenues.?® The first is for capacity focused
sales which are classified 100% to demand. The remainder are energy sales, which are classified to

demand and energy on the SLF.

This method leads to a double counting of demand related revenue. Capacity-specific contractual supplies
are allocated 100% to demand, but energy sales are classified to both demand and energy. On the same
basis that capacity sales (which require “sufficient generating capacity to meet those demands”®) are
allocated against the capacity resources that supply the capacity, energy sales should properly be
allocated against 100% energy costs related to the assets that permit the energy component of the
generation. Absent this symmetry, out of province saies are being excessively credited against capacity

resources.

Recommendation 6: NBP out of province sales should be classified to 100% demand
when related to capacity sales, and to 100% energy for other sales. The current
classification method (100% demand for capacity sales and System Load Factor for all

. others) over-emphasizes the demand contribution towards these sales.

3.2 ALLOCATION

NB Power has compiled a range of possible allocation methods, and then grouped these into six separate

methodology combinations*®:

37 Ex. NBP 5.05, Sch 5.2.

38 Ex. NBP 8.01, IR JDI-17 Supplementary Response, (c)(ii)

39 Ex. NBP 7.03 page 54, IR JDI-17(b).

40 Ex, NBP 8.01, pdf page 15, Supplementary response to JDI IR-19(1). The excerpt above excludes cases requested
by intervenors that were not originally included |n the NBP filing.
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Exhibit References
NBP05.05, NBP0S5.06, NBP05.08, NBP05.09, NBP06.02 NBP06.03
NBP05.12, NBP05.13,  |NBP06.01, NBP0S.14, |NBPOS5.15, NBP05.16, (NBP05.17C) & (NBP05,18C) &
NBP07.08, NBP02.20 & |NBP07.09, NBP02.21 [NBP02.22, NBP02.23, NBP07.10 NBP07.11
NBP02.24 & NBP02.25 NBP02.26 NBPO2.27 (NBP07.26C) (NBP07.27C)
Seasonal Avea:age and|Seasonal Average and
Average and Peak Probability of Peak Alternative #1 | Peak Main Option
Costs Classification | Average and Peak with TOU Dispatch Marginal Cost {Appendix J} {Appendix K)
Probability of Seasonal Cost
Energy Average Demand Hourly Variable Cost |Dispatch ° Marginal Cost _|Average Demand allocation
Fixed Probability of
Generation Demand |Peak Demand Hourly LOLP Dispatch Marginal Cost _ [Peak Demand Peak Demand
Variable Hourly Variable Seasonal Cost Seasonal Cost
Generation Energy Average Demand Hourly Variable Cost |Cost Marginal Cost _|allocation allocation
; Probability of Seasonal Cost
Energy Average Demand Hourly Variable Cost _|Dispatch Marginal Cost  |Average Demand allocation
Qut-of-province Probability of
Energy Sales Demand |Peak Demand Hourly LOLP Dispatch Marginal Cost  [Peak Demand Peak Demand
Qut-of-province Probability of
Capacity Sales Demand  |Peak Demand Hourly LOLP Dispatch Marginal Cost _|Peak Demand Peak Demand

Among the above methodologies, Average and Peak represents the approved methodology.

3.2.1 Peak/Demand Allocation

In respect of demand-related costs, NBP presently uses peak demand for allocation, based on the

Coincident Peak (CP) for the winter. To implement this method, NBP uses the single highest forecast

peak from the months of December, January, and February*.

As noted in the previous sections of this testimony, NBP’s system requires significant (and growing)

attention to the difficulties in meeting the highest winter peaks. This constraint is appropriately captured

by the use of a CP method for allocation.

In principle, the CP shoulél be attempting to measure the highest peak demand expected to be imposed

on the system. While the NBP method uses 3 CP allocation, the measure appears to ineffectively capture
the true planning constraints associated with peak times. For éxample, looking to the last three years of
data (2020/21 to 2022/23), the 3 CP values for the CCAS months of December, January, and February

are as follows:#

41 Because it is a forecast, NBP uses the energy projection combined with derived values for coincidence factor, load
factor, and losses to arrive at the forecast peak by class.
42 Data from Ex. NBP 7.15, IR PI-16(c) Attachment
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Dec | Jan | Feb Highest Lowest |Differen@
2020/21 ,
CP (MW) 2,708 | 2,698 | 2,767 2,767 2,698 2.5%
2021/22
CP (MW) 2,822 | 3,328 | 3,188 3,328 2,822 15.2%
- 2022/23
CP (MW) 2,628 | 2,891 | 3,392 3,392 2,628 22.5%

The above table highlights that only in one of the years in question are all three months a “peak” month
—in 2020/21 all three peaks are within a small percentage difference of each other. In the other 2 years
the lowest month is well below any reasonable measure of peak (15.2% to 22.5% below the peak). In

2020/21, where all 3 months were indeed close to the annual peak, the annual peak itself was very low,
such that it poorly represents the usage associated with the level of investment that NBP must maintain

in generating plant for the most acute system conditions.

Basing an allocation intended to capture peak conditions on usage during hours that are decided far from
true peak conditions is misaligned to the purpose of representing the drivers of NBP’s costs, which is the
core purpose of the CCAS. Continued use of a CP allocation method should aim to capture true system

| peak conditions, not a broad winter average including months that experienced lower loads.

While the purest measure of system peak conditions would be represented by a single hour, it may be
appropriate to use more than a single hour to avoid quirks of singular incidents that may drive volatility.
For example, if the peak occurs during daylight hours, streetlighting may be allocated no costs. Similarly,
the 2022/23 peak appears to have occurred on a Saturday (February 4, 2023), which may, if used as the
sole input, lead to a different load profile for certain classes than the more typical weekday peak.*® As a
means to address to this issue, Manitoba Hydro uses a highest single winter peak measure for cost
allocation (i.e., 1 CP), but derives the allocators based on reviewing the highest 50 daytime hours each
year across the historical years being analyzed (an 8 year sample), regardless of the day or month as to
when they occurred.** This apparent multiple CP method is different than the NBP 3 CP which does not
use the highest peaks, but the highest single value selected from each of December, January and
February. In Manitoba Hydro’s last available full load research report. (2015), the top 50 peaks all fall
within 5.5% of the highest hour (4347 MW peak versus 4111 MW for the 50% hour). Across the years
2015-2022, the Manitoba Hydro gap from the top hour to the 50th hour varies from 4.97% to 7.58%, as

4 Ex. NBP 7.16
44 Manitoba Hydro 2017/18 and 2018/19 GRA, Appendix 8.3, page 2.
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reproduced in Appendix B to this testimony.*® In contrast, as noted above, NBP’ variation is as high as
22.5% within the 3 hours used.

It may be appropriate to maintain a multiple CP measure for peak allocated costs (e.g., 3 CP or more),
but this measure should focus on reducing volatility, not on broad seasonal averaging. To accomplish
this, the method should focus on the highest peaks established in the winter season, not focus on one
from each of December, January, and February. For example, the number of peaks should be
representative of conditions no more than 5-10% below the peak hour, which for NBP would likely
include approximately the highest 10 hours based on historical high peak years.* The purpose of
expanding the input data would not be to mute the costing signal assigned to the uses which drive the
highest peaks, it would simply be to help mitigate unusual load conditions (like a one-time peak that

occurs on a Saturday, which is not typical of the NBP system).

In support of this measure, it is also noted that when the 3 CP method was originally adopted, Elenchus
provided a report that recommended the 3 CP method because the 3 months in question (December,
January and February) fell within 10% of the highest peak (February was 98.4% of the January peak,
and December was 90.5% of January).* Elenchus also recommended load research be continued to
eventually replace the allocator “with a multiple coincident peak allocator that is based on all hours of the
year with demands within 10 percent of the system’s peak hour demand once sufficient load research has

been completed”.*® This is for now possible, and is consistent with the recommendation in this testimony.

To be clear — the purpose of multiple CPs should be to yield stability and better represent peak
conditions, not to simply spread costs. For example, if the highest peaks always occur at night, then
streetlights should be allocated a high relative share of the peak load responsibility, as they help cause
these peaks. If, however, the peaks vary between night and day, then streetlights should be allocated
peak demand costs based on mixed causation — in some years they drive the peak and in some they do

not, so an averaged-out cost responsibility would be appropriate.

Recommendation 7: Use of a multiple coincident peak value for demand allocation (such
as the current 3 CP) may be appropriate, but it should be based on the highest firm load
hours of the year, regardless as to the month in which those hours occur, rather than

the highest hour of each of December, January and February. It may also be reasonable

45 per MIPUG-MH-I-112c, data reproduced in Appendix B to this testimony.

46 A review of the response to NBP 7.16 suggests that capturing the peak hours that were within 7.5% of the highest
hour for 2021/22 would require the 11 highest hours, and for 2022/23 would require the 8 highest hours. This was
performed by adding the CP reported for each class (excluding column I, which is simply a sum of columns J and K,
and excluding column K which is interruptible load), and counting the number of hours higher than the highest hour
less 7.5%. ’

47 Ex. NBP 9.02 from Matter 271, page A3-8.

48 Ex. NBP 9.02 from Matter 271, page A3-8 to A3-9.
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to expand the set of hours to include those close to the peak (e.g., within 5-10%) which

would be approximately the 10 highest hours in a year based on recent experience.

As alternatives to the CP method for allocating peak demand costs, NBP provides three other methods
(none of which it recommends). The alternative methods offered by NBP all reduce the focus on the peak

system planning driver:

- Hourly Loss of Load Probability ("LOLP") is a method that looks at each hour of the year,
and the corresponding load shape across all hours, to assess the likelihood of reliability issues.
This analysis is conducted based on the load conditions at the time the system requires new
resources, not the Test Year in question. In this case, that load is a projection of 2030, and the
load and generation balance is further adjusted to “calibrate” to the conditions where a next

capacity resource is triggered.*

Hourly LOLP is not a recommended method for allocation of peak demand costs, as it does not
align with the way NBP actually plans its system. In this regard, NBP confirmed as follows®?:

Request: Please confirm, or as necessary clarify and éxplain, that NB Power has
historically designed its system to meet capacity requirements based on system
peak demand and an applicable capacity margin of 20% in accordance with
section 9.1 of the 2023 NB Power integrated Resource Plan (IRP), and not based
on loss 'of load probability (LOLP).

Response: Yes, NB Power plans on using a 20 per cent reserve margin as
discussed in section 9.1 of the 2023 NB Power IRP.

Request: Please confirm, or as necessary clarify and explain, that NB Power
continues to plan its system to meet capacity requirements, including, in its most
recent IRP, based on system peak demand and an applicable capacity margin of
20%, and not based on LOLP.

Response: Confirmed. However, the 20 per cent capacity reserve margin is
aligned with a loss of load expectation of 0.1 days pér year. Please refer to
section 9.1 of the 2023 IRP for additional information.

49 Ex, NBP 7.03, page 75. IR JDI-24(d)(ii). The response notes: “All LOLP results are provided for a system at criteria
(i.e. a 1-day-in-10- year loss of load expectation “LOLE" standard). Adjustments to the generation portfolio are made
by adding or subtracting “perfect” generation to calibrate the system to criteria before determining LOLP hours.”

50 Ex, NBP 7.03, page 17. IR JDI-6(a).
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Section 9.1 of the 2023 IRP discusses the “recent assessment of the reliability of the Maritimes

Area” noting®*:

The same study indicates that the minimum reserve criterion for the Maritimes
Area is 20 per cent. This means the capacity of generation resources must
exceed the maximum firm peak demand by a minimum of 20 per cent in order to
have sufficient generation available to meet reserve requirements. The IRP uses
“this 20 per cent reserve margin to plan for generation capacity.

In addition to these challenges with an LOLP-based allocation method, it is also unprecedented
for use in allocating CCAS demand-related costs in Canada, which, as noted, are almost

universally allocated on a CP basis.>?

In support of the LOLP method, E3 notes that the function of LOLP is to spread out the allocation
of demand costs to more hours, which they indicate is appropriate as more wind is added to the
system. Specifically, E3 notes: 5 '

The LOLP weights are increasingly not driven by peak loads but rather by a
combination of high loads and low supply (i.e. wind) days. It is not possible to
know in advance which specific days of the month will contain low wind, and so

each day within the month is weighted equally.

The issue with this response is it implies that in the past, CP methods were used because
reliability needs (and thus investment) were driven by peak times, but in future reliability issues
will be driven by low wind. This is a misunderstanding of the CP method, and a

mischaracterization of systems with high wind penetration.

First, the CP method is not premised on the idea that capacity resources will be used only in peak
hours. It is premised on the idea that the scale of capacity resource investment is driven by
needs in peak hours. This will not change with higher wind penetration. The lowest temperature
hours, with the highest loads, will still require the most investment in capacity resources to back-
up both potential generating unit forced outages, and now also low wind output. The peak hours
drive the investment — before and after wind. This is the same reason transmission is allocated

on a CP basis. It is not because transmission has no function outside of the peak hour —it is

51 NBP 2023 Integrated Resource Plan, page 43-44.
52 Ex, NBP 7.13, page 4.
53 Ex, NBP 7.02, page 21, IR PI-S(e).
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because the driver of transmission investment is meeting the most acute period of the year, and

once that is achieved, no further investment is required to meet all the other lower load hours.

Second, the premise of adding wind to any system is that it will work as a complement to other
resources, on an integrated basis. If one was only allocating the costs of backing up wind, a
service that is sometimes known as shaping and firming, then the cost of the wind across all
hours could be loaded with the costs of shaping and firming to yield an equivalent cost of a
dispatchable resource. But this is not the purpose of CCAS. The CCAS is intended to allocate the
costs of the entire generating fleet, including its ability to meet the highest and most challenging
peak periods. Once costs are identified as capacity costs, based on the SLF classification step,
those costs are already recognized to be associated with CP uses, not broad uses across

extensive hours of the year.

The LOLP method is also flawed with respect to application to cost allocation in a Test Year, as
the LOLP analysis is calculated quantitatively based on some hypothetical future load condition
where new resources are required to be added. That is why the LOLP analysis uses the loads. at

© 2030, consistent with the IRP which required new capacity as of 2029/30>*, The method is
effectively allocating costs for future hypothetical needs instead of embedded costs associated
with the existing asset base and Test Year loads. In this manner, the LOLP method is poorly
suited to a GRA cost allocation, based on the traditional standard of reflecting assets that are
used and useful in Test Year. It is appropriate to consider methods that are robust across
expected future system changes, not to quantitatively allocate costs across hypothetical potential

future conditions that may or may not arise.

Finally, the LOLP method requires extensive amounts of load and system planning data that is
typically confidential and difficult to test, which further limits its use as a method for cost
allocation. This is the case here. The necessary data is not only confidential, but also far more
granular than what NBP actually has available at the current time (e.g., loads by class by hour).
It is also based excessively on long-term projections, not actual recorded use or forecast use in
the Test Year. As such the data is synthetic, and subject to its own internal methodological
concerns that cannot be readily tested in a normal GRA without access to extensive confidential

information.

For all of the above reasons, the LOLP method to cost allocation is ill-suited to NBP’s CCAS.

54 NBP 2023 Integrated Resource Plan, page 47.
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- Hourly Probability of Dispatch ("POD") is the second potential alternative method provided
by NBP. This method relates to a fundamentally different concept of CCAS. Similar to LOLP, it
requires an hourly assessment of the operation of the entire generation fleet. This gives rise to
the same data testing, confidentiality and methodological concerns as for LOLP. However, the
data requirements are even m‘ore onerbus for POD becauée it must not only represent the loads
by class by hour, it must also fully (and hypothetically) dispatch the entire system to meet that
load hourly across the entire year.ss '

The POD method similarly suffers from no precedent use in CCAS by any utility in Canada.

More fundamentally, however, the POD method is entirely misaligned with the purpose of
generation cost allocation in a CCAS. POD is a concept based on the premise that the value of a
resource is derived from use. In the case of demand needs, however, the driver of investment in
a resource is not its use; it is its availability for use when needed. NBP does not install 20% more
generation capacity than its peak load because it expects to use these units under normal
operating conditions (i.e., under a Test Year load forecast). It installs the 20% extra capacity
because it must have this capacity available to provide safe and reliable electricity even in
difficult unexpected conditions like extreme cold. In this way, it is these units’ availability to .

dispatch — even if sparingly — that represent their significant value.

In addition, a simple POD fails to consider the value of a resource to the system when it may
happen to be used, focusing only on the binary concept of use versus non-use. E3 confirmed this
is a valid concern with the POD method, noting the POD will identify resources as being
dispatched (and thus included in cost allocation) even when that resource is providing little to no
value. E3 suggests “(t)his is a limitation of the Probability of Dispatch method” and that “(t)his
limitation is addressed by the Marginal Cost method, which considers marginal cost instead of

generator dispatch in each hour to allocate costs."”®

Finally, POD is a conceptually unusual method to implement as it eliminates the need for
Classification of costs to demand and energy. Under this method all generation costs are
allocated directly by the POD, rather than first being identified as being related to demand or
enérgy. A concern with this method is that it fails to recognize the key importance of reliability
and major investments made to deliver firm capacity at peak times, treating the highest

investment hours of the system in the same manner as any other hour. Such a method (cost

55 Ex. NBP 7.03 page 7. JDI IR-4(a)(i).
5 Ex. NBP 7.03, page 67. JDI IR-20(b).
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allocation without classification) is used by none of the peer utilities surveyed by Elenchus.>” This
is a key flaw with the logic of this method.

For all of the above reasons, the POD method is not recommended as a CCAS method for NBP to

adopt.

- Marginal Cost is the third allocation method provided by NBP. The potential to use marginal
cost methods for CCAS have been widely-identified in the regulatory literature since the 1970s,
as noted by Elenchus®, and approaches to implementation have been in practitioners guides
since at least the early-1990s, as evidenced by the manual from the National Association of

' Regulatory Utility Commissioners ("NARUC") provided in this proceeding.>® Despite this long
theoretical treatment in the literature, the adoption of marginal cost methods for CCAS is nearly
zéro. BC Hydro conducted an extensive survey in 2015 and concluded that only seven North
American jurisdictions (all in the United States) had adopted marginal cost methods for cost
allocation (one of which later reverted to non-marginal cost methods), and the remainder had
adopted these methods in the “late 1970s and early 1980s”.5° Manitoba Hydro adopted weighting
of energy allocation by export prices (a form of short-run marginal cost allocation) in 2005, but
reverted to traditional CCAS methods in 2015, noting “the Board notes that marginal COSSs [Cost
Of Service Studies] are rare in other jurisdictions” and that the “Board finds that marginal cost
considerations are more appropriately addressed in the rate design stage of ratemaking and not
the COSS stage”.5!

Similarly, Elenchus has provided evidence in previous NBP proceedings that support this rare

adoption of marginal costs as a primary methodology, even at the rate design stage, noting:%?

It is generally accepted by economists that rates that are consistent with

margihal costs would be more efficient; however, that approach to rate making
is rarely used because rates based on marginal costs are unlikely to recover the
utility’s full revenue requirement and may not result in rates that are deemed to

be equitable.

57 Ex. NBP 7.13, page 4. Manitoba Hydro used to use an approach where classification was skipped and all generation
costs were allocated to 12 different time periods throughout the year, with higher weighting to periods with higher
export prices. However, this approach reflects Manitoba Hydro’s highly integrated nature with export markets at the
time, and the approach has since been abandoned.

58 Fx. NBP 4.01, pages 20-21.

59 Ex. NBP 7.07

60 BC Hydro Rate Design Application, BCUC Proceeding No. 3698781, Exhibit B-1, pdf page 1155 of 4902.

61 Manitoba PUB Decision 164/16, page 28 and 53

62 Ex, NBP 7.18, pdf page 24; Elenchus evidence from 2015 as part of NBP CCAS review.
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Limited use of marginal costs for blocked pricing or for interruptible sales is common, but this is
fundamentally different than the Marginal Cost methods provided by E3 in this proceeding.

Elenchus further notes in response to interrogatories that “Elenchus is not aware of any utility
that uses marginal cost for the purposes of weighting hourly allocation of generation fixed and/or
variable costs” and that “Elenchus is not aware of any utility that uses hourly marginal cost for

cost-of-service purposes”.©® More pointedly, Elenchus noted:**

The Marginal Cost Method is, in the view of Elenchus, conceptually flawed as a
basis for allocating the embedded historic costs of generation to customer

| classes unless the underlying goal is to enhance ecbnomic efficiency by designing
rates that are based on the results of this method. Marginal costs are clearly
viewed in the economic and regulatory literature as the ideal approach to
establishing a rate design that is economically efficient, but they do not reflect
the extent to which embedded historic generation costs are caused by the

customer classes.

As the NBP CCAS is entirely oriented to allocating the Revenue Requirement (the embedded
cost), and the CCAS is the tool used to specifically measure the extent to which these costs are
caused by the various customer classes, a marginal cost method meets Elenchus definition as

conceptually flawed.

The criticism of marginal cost CCAS methods extends to extensive concerns over how to match
marginal costs to embedded costs, issues of elasticity and Ramsay pricing, the instability of
marginal costs, the fundamental question of which marginal costs are of relevance (short-run or
long-run), as well as extreme issues with confidentiality and commercial sensitivity of the data
requirements. There appears to be no need to delve into these effectively fatal weaknesses to
use of marginal cost methods for CCAS given the clear insufficiency of this method to suit NBP's

needs.

Recommendation 8: Of the 3 novel CCAS methods analyzed by E3 (Loss of Load
Probability, Probability of Dispatch, and Marginal Costs), nbne of these methods are
practically viable or demonstrate any significant benefit for CCAS use on NBP’s system.
These methods are also largely unprecedented in Canadian CCAS practice, and each
comes with extensive problems related to data availability, confidentiality and

implementation in CCAS. None of the method should be adopted by NBP.

6 Ex. NBP 7.03, page 24. IDI IR-8(d)(v) and (vi)
64 Ex, NBP 4.01, page 24.
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3.2.2 Loads Used For Demand Allocation

Among the challenges NBP faces today and that will likely increase into the future is the sensitivity to
winter heating loads. With decarbonization and increased use of heat pumps, acute peak load conditions
will become more difficult to serve without significant investment, particularly as more non-dispatchable
renewable generation is brought online. This is outlined in the NBP decarbonization study, as follows®”:

The study assumes substantial amounts of load and peak growth due to electrification of

end uses to reflect alignment with a Net-Zero decarbonization future.

The decarbonization study includes a graph that shows the impact of typical weather (the “average load
requirements across all forty years of historical weather conditions”) and extreme weather, as follows:

Figure 3-3. Total Load in 2030: Month-Hour Average and Maximum Load, MW
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Note: Data sbove summarizes the month-hour average and month-hour maximums over the forty years
of historical weather data.

The NBP system must be designed and operated to ensure reliability at the highest peak times. While
these peaks can occur in a number of different rﬁonths (December, January, February), when they occur
the load pattern‘ is generally well known — classes whose loads include material amounts of electric
heating will drive increases in system demands, while classes that have relatively flat loads which are not

sensitive to outside temperatures will not.

65 Ex, NBP 7.05, page 23.
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Proper cost allocation needs to consider that the drivers of investment (the cause) are the loads most
subject to weather driven peaks. In the above example, the firm peak is near 3000 MW under normal
conditions (the type of conditions represented by the load forecast) while the extreme peak well exceeds
3500 MW, and is due entirely to weather.

It would not be appropriate in the CCAS to allocate the costs of maintaining a system that can meet a
peak well over 3500 MW, as is required for a system with large components of electric heat, across a
projected load of only 3000 MW. This method will materially over-allocate the cost of maintaining this
peak capacity to classes that do not contribute to the risk and uncertainty that causes the need to have

the larger complement of generation installed.

For the purposes of demand cost allocation, NBP should adopt an allocation method premiSed on risk-
adjusted load by class, such as at the P90 level (the 90% percentile of loads).

As an example of the variation, the following table sets out three points of comparison — the highest peak
loads in each of 2021/22 and 2022/23 respectively®, as compared to the 3CP allocation based on the
status quo CCAS for 2023/24%7:

Highest Peak (w/o Lg 2021/22 2022/23 2023/24F (NBP5.05) Difference from CCAS:
Ind IntSurp) 2022-01-27 | Allocator | 2023-02-04 | Allocator | | 1/3 of 3 GP |Allocator 2021/22 2022/23
1,805,422 57.2%} 2,094,291 62.6% 1,735,539 55.7% 103% 112%
362,713 11.5% 338,488 10.1% 355,769 11.4%
203,773 6.5% 141,420 4.2% 216,212 6.9%
17.9% 14.3% 18.3% 98% 78%
83,601 |. 2.6% 63,775 1.9% 87,160 2.8%
4,551 0.1% 3,506 0.1% 1,726 | 0.1% .
2.8% 2.0% 2.9% 98% 1%
51,127 1.6% 29,983 0.9% 52,678 1.7%
334,159 10.6% 338,460 10.1% 376,563 12.1%
12.2% 11.0% 13.8% 89% 80%
- 0.0% - 0.0% 5,028 0.4%
3,932 0.1% 4,212 0.1% 8,757 0.0% :
0.1% 0.1% 0.4% 28% 28%
y 306,866 9.7% 332,099 9.9% 278,455 8.9% 109% 111%
Tot 3,156,144 100.0%| 3,346,234 100.0% 3,117,888 100.0%

*Lg Ind Trans Firm for 2023/24F includes LIREPP

The data for NBP 5.05 is hard entered, but is reproduced in Proceeding 552 Ex. NBP 2.51, Schedule 1.2, column 14

The data in the above table is understood to be at the CP times, referenced to generation (i.e., including
losses related to each class’ use). As shown in the above data, the allocators based on experienced CPs in
2021/22 and 2022/23 are well above that used for cost allocation in the 2023/24 CCAS. However, these
are peaks for which the utility must plan its system, such as at the P90 level. The key consideration is

66 Ex, NBP 7.16, calculated using the customer class and total system peak (summed) not including the Large Industrial
Interruptible and Surplus power customers (which are not included in capacity related measures).
67 Ex. NBP 5.05, Schedule 1.2 and Add II, and Ex. NBP 2.51 from Proceeding 552.
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shown in the final 2 columns. For 2021/22 peaks, the current method using P50 load forecasts leads to
some classes (Wholesale and Residential) being allocated less load in the CCAS than their peak use
drives, and others, particularly Large Industrial and Lighting and Unmetered, being allocated more cost
responsibility than the loads merit. For 2022/23, a year in which the peak is much higher and closer to
the planning margins, the same allocation pattern holds, but also GS classes exhibit Iess'responsibility for
peak loads than the costs they are allocated in the CCAS.

An appropriate directional correction for this factor would be to develop the CP allocators based not on
P50 load forecast values, but on values more akin to P90. Adjustments may be appropriate for known
factors (e.g., the 2023 peak above on February 4,-2023 was on a Saturday — that would not likely be
repeated in the P90 prospective load forecast). This method may still yield less allocation to the
temperature sensitive classes than a full allocation of the CP planning responsibility that they cause (i.e.,
if loads are above P90, which they are expected to be in one year out of 10), but is would be an '
improvement over ignoring this factor. Further, it would help ensure in future if more temperature
sensitivity becomes embedded in the various class loads such as through increased use of heat pumps,

this cost responsibility allocation occurs naturally in the CCAS.

It is also noted that NLH has similarly been directed to “_review the contribution of different customer
classes to the uncertainty parameters in its planning studies (e.g. P50 vs P90), to ensure the calculation
of peaks used in the Cost of Service study appropriately reflect the contribution of the different customer

classes to the CP used for planning purposes...."

Recommendation 9: For the purposes of Coincident Peak allocation in the CCAS, the peak
load responsibility should be based off the risk or weather-adjusted load forecast, such
as at the P90 level, rather than the P50 level.

3.2.3 Energy Allocation

Costs classified to energy comprise two basic forms — those that are fixed, such as a portion of the capital
costs of hydro or nuclear plant — and those that are variable and incurred as energy is consumed, such as

fuel and power purchase costs.

The impetus for the current CCAS review revolves primarily around costs that are classified to energy. As
a result of directions provided in Matter 271 (2016), NBP commissioned analysis on options to implement
seasonal allocation of energy costs in CCAS. This first analysis was filed with Matter 357 (2017)%. The

primary focus was on variable costs, which is appropriate — fixed costs classified to energy do not vary

68 Newfoundland and Labrador Board of Commissioners of Public Utilities, Order P.U. 37(2019) Schedule A page 3 of 5
(pdf page 9 of 11)
% Fx. NBP 2.03 from Matter 357.
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with usage (e.g., hydro plant depreciation is a cost incurred in part to provide energy, but the
depreciation expense is not increased or decreased depending on whether a customer uses energy in

winter or summer).

From the outset, it was apparent that there was a clear seasonal or monthly pattern to the incremental
costs to serve customer loads (fuel, import, and power purchase costs). This was demonstrated in the

following excerpt from NBP’s evidence at that time:”°

Fuel Cost vs Energy Consumption
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53500
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5 45
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EEEE Residential Monthly Portion ef Anmsal Energy {36 G3 | Monthly Portion of Annual Erergy {26

G5 | Waonthly Portion of Annual Energy {%] - 5mall Industrial Monthly Pertion of Annual Energy (%)

otal Monthly Pertion of Annual Energy (36)

Large Industrial Manthly Portion of Annual Energy (5]
wmmmmn I\ rithily Fuel + Import Energy Cost {§/MWh) | e Winter Average Fuel+ Import Energy Cost {§/MWh)

e SUMMET Average Fuel + import Energy Cost (SR} e fnnual foverage Fuel + import Energy Cost (S/MWh])

Put simply, the periods of highest variable costs to serve load (fuel and net imports) coincide with load
from classes that disproportionately consume energy in winter. This figure is from a 2017 report — the
relationship may change in future as more of the load is served by purchases, and less by fuel. However,

it is not clear how this relationship will evolve.

The above figure highlights a clear cost trend that should be reflected in the CCAS.

70 Ex. NBP 2.03 from Matter 357, Appendix 1

Page 32



Pre-Filed Testimony of P. Bowman May 6, 2024

Recommendation 10: Energy cost allocation for NBP should include consideration of the
differing incremental cost of energy production in different time periods, rather than an

oversimplification based on averages at the level of annual usage.

In the current proceeding, the evidence is that the pattern of higher incremental costs matching winter
intensive loads continues to hold. This can be seen by comparing the energy allocator used in various

CCAS models of different time-step granularity. Three different time steps for CCAS analysis are provided:

1) Annual time step granularity: This method represents the status quo, and is illustrated by
various CCAS models associated with Appendices E and F7* and their variants.

2) Seasonal (winter versus summer): This time step is contained in Appendices J and K and
their variants”2. Note that seasonal cases are appropriately compared to Appendix E for the
status quo, as they used the input loads per the GRA load forecasts and not the loads based on
the E3 analysis. '

3) Full hourly time step granularity (Time of Use, or “TOU"): This CCAS method is contained
in Appendix G and its variants’3, and is appropriately compared to Appendix F for the status quo,

as it uses the input loads per the E3 load modelling.

The different cases also apply the energy allocators to different combinations of costs - e.g., only
variable, also fixed, also purchases and net export revenues, etc. For this reason, it is not entirely
accurate to compare dollars allocated, but it is appropriate to compare the allocator itself (what percent

of total dollars that are classified to energy are allocated to each class).

The table below sets out the energy allocator under the status quo method (annual) versus the refined

methods (seasonal and hourly).

71 Ex, NBP 5.05 and 5.06.
72 Ex, NBP 6.02 and 6.03, and confidential exhibits 5.17C and 5.18C.
73 Ex, NBP 6.01.
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Hourly
Annual Seasonal Annual (TOU)
Allocator  Allocator  Change Allocator  Allocator  Change
Data Source  Ex. 5.05 Ex. 6.03 Ex.5.06  Ex. 6.01

Customer Class
Residential 43.67% 44.67% 0.99% 44.94% 48.23% 3.29%
General Service

General Service | Primary Distribution " B.AT% 5.40% -0.07% 5.66% 5.35% -0.32%

General Service | Secondary Distribution ~ 8.43% 8.32% -0.11% 8.50% 8.02% -0.48%

General Service Il Primary Distribution 2.46% 2.50% 0.04% 2.40% 2.51% 0.10%

General Service Il Secondary Distributior ~ 1.68% 1.71% 0.03% 1.60% 1.67% 0.07%
Total Lights and Unmetered 18.04% 17.92% -0.13% 18.17% 17.54% -0.63%
‘Small Industrial Transmission 0.11% 0.11% 0.00% 0.14% 0.14% 0.00%
Small Industrial Distribution

Small Industrial Primary Distribution 2.41% 2.35% -0.06% 2.41% 221% -0.20%

Small Industrial Secondary Distribution 1.06% 1.04% -0.03% 1.03% 0.95% -0.09%
Total Small Industrial Distribution 3.48% 3.39% -0.09% 3.45% 3.16% -0.29%
Large Industrial

Large Industrial Distribution 2.44% 2.35% -0.09% 2.48% 2.18% -0.30%
Street Lights & Unmetered

Street Lights 0.15% 0.15% 0.00% 0.20% 0.20% 0.00%

Unmetered 0.34% 0.33% -0.01% 0.28% 0.26% -0.02%
Total Lights and Unmetered 0.49% 0.47% -0.01% 0.47% 0.46% -0.01%
Transmission »

Large Industrial Transmission 21.50% 20.81% -0.69% 20.08% 17.95% -2.12%

Interruptible/Surplus 0.00% 0.00% 0.00% 0.00%

LIREPP 2.01% 1.95% -0.07% 1.88% 1.68% -0.20%
Total Lights and Unmetered 23.52% 22.76% -0.76% 21.96% 19.63% -2.32%
Wholesale Sales 8.26% 8.34%  0.08% 8.39% 8.66% 0.27%
Total 100.0% 100.0% 100.0% 100.0%

As shown in the above table, adopting a more granular reflection of the load drivers of energy cost leads -
to increased allocation to classes that are expected to make more use of energy in costlier periods. The
implications are material. The more granular the method (from annual, to seasonal, to hourly TOU) the
more that increasingly refined information changes the cost allocation. For example, in the case of the
residential class, if each unit of energy in the year is treated as being equivalent, the class is responsible

for 0.99% less of NBP’s energy costs than if an appropriate recognition of winter/summer seasonal cost
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differentiation ibs included in the analysis (left-hand side of the table). Given the allocation relates to at
least in excess of $500 million in fuel and purchaéed power costs alone (over $900 million if including
fixed costs classified to energy), the impact of the difference is material.

However, the impact is much larger once the more refined full hourly cost profile of serving the
residential load is analyzed. As shown in the right-hand side of the table, the comparison between status
quo annual allocation and hourly allocation is 3.29% of energy classified costs. In short, by allocating
energy costs on a simplified annual basis, the residential class avoids being allocated responsibility for
3.29% of the total variable annual energy cost that is caused by their hour-by-hour usage.

The opposite trend occurs for high load factor customers such as the industrial transmission class.
Recognition of seasonal differences in costs reduces and corrects for 0.76% of the energy costs
otherwise being allocated to industrial transmission customers under the simplified annual rhethod that
would not be so allocated under a more refined method. However, this gap grows to 2.32% once the full

hourly time step granularity is included.

The effect is smaller for small industrial, General Service, and wholesale, who appear to have loads that

are much closer to being reasonably represented by the current annual method.

The merits of a more granular energy allocation relate to the basic principle noted earlier in this
document, that for practical purposes, energy cannot be entirely divorced from the time it is delivered.
Energy delivery to customers yiélds value and meets load needs when it is delivered at the time-period
when it is needed — a customer would not be satisfied with having their energy demand for heating met '
with a summer delivery of kilowatt-hours. Energy therefore has differing incremental costs in different

time periods.

The analysis in the E3 report with respect to developing an hourly time step allocation appears to be
sound in.terms of its development and quantification. The hourly time step, or TOU allocation, should be
considered the analytical ideal for CCAS purposes. However, there are also challenges to implementing

the hourly TOU for energy allocation in each future CCAS, as follows:

1) The input data is considered confidential by NBP.

2) The development of hourly loads requires analytical methods to produce the required granular
loads, which leads to the potential for inaccuracy; although, this will become less of a concern as

smart meter data becomes available to NBP in coming years.
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The proceeding record only provides three levels of granularity — annual, seasonal, and hourly. At times
in the past, monthly models (12 periods in a year) have also been produced. Although monthly models
were not provided in this proceeding, a similar analysis was conducted on the seasonal versus monthly
models provided in Matter 5297* and there was barely noticeable difference in the allocator between a
seasonal allocation and a monthly allocation. This further conclusion suggests that the materlal
differences between a seasonal allocation method (2 periods in a year) and an hourly allocation method
(8760 periods in a year) cannot be achieved due to simply shortening the time step (increasing the
number of periods) in any random way. It could be reasonably expected that the improvements seen
between 2 time periods and 8760 time periods could be achieved by some middie ground short of 8760;
however, that middle ground would have to include consideration of other approaches to division, such
as on-peak versus off-peak hours. It is noted that when Manitoba Hydro used a weighting to energy
allocation (prior to 2015), 12 time periods were used — 4 seasons, and 3 weekly patterns, of on-peak,
shoulder, and off-peak hours (including consideration of 7 am to 11 pm hours, weekends versus
weekdays, holidays, etc.). When reviewing the methods in 2012, Manitoba Hydro received
recommendations from their CCAS consultant that they may want to explore hourly weighting, but

noted:”>

MH is less convinced that using hourly pricing as weights would offer-any significant -
improvement over the current 12 periods (four seasons, peak/ shoulder/ off-peak) in
terms of recognizing energy price variability. The current approach groups similar hours
together and offers greater stability to the allocation procedure. MH notes that an earlier
move (from a two season, peak/ off-peak to the current 12 period) weighting did not

result in a significant change to allocation results.

A distinction in the energy product being produced or supplied related to peak/shoulder/off-peak hours is

common in energy market trading.

For the purposes of considering an alternative method, the hourly dispatch data and customer class
usage data from the E3 files’® was aggregated to test whether a less granular method than 8760 hours
could still reasonably represent the system cost profile. To consider an alternative time step, the following

method was applied:

74 Ex. NBP 7.16 and 7.17 from Matter 529. The comparison was done by using Schedule 4.3, summing the allocated
fuel and purchased power costs to each class, as a percentage of the total cost for fuel and purchased power

75 Manitoba Hydro 2015 Cost of Service Methodology Review, Appendix 4, page 8 of 25.

76 Ex. NBP 2.31C. A non-populated model was provided in Ex. NBP 3.01.
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- A four-period time step was used, focused on Winter (December, January, and February, March)
versus non-winter (all other months), and on-peak (weekdays 7 am to 11 pm) versus off-peak
(all other hours). The month and hours in question were chosen as being the highest usage.

- Customer loads (energy use in each hour) Were derived from the Tab “Active Hourly Load Data”
associated with the four time periods.

- Dispatch costs were derived from the tab “Active Production Data” measured in percentage of

the annual dispatch cost occurring in each hour.

- A sumproduct was calculated across four periods, in the same manner that E3 calculated the
sumproduct across 8760 periods, in the tab “Allocation Factors”.

The results of this analysis are provided in the appended Excel file, and yield the following classification
results. Note that not all classes are represented in full in the E3 data file, however the three aIIocétion
ratios shown are derived from the same original data source so are understood to be internally
consistent:
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The challenge at this time is determining whether the substantial improvement provided by the 4 time
period method compared to the status quo is sufficient, or whether the full \implementation of hourly TOU
is merited. The four-period method is less granular, and thus may make both the analytical effort
required to complete the CCAS more practical, and also increase the potential that key parts of‘ the CCAS

modelling could be made available for public (non-confidential) review..

However, if the simplification benefits of a four-period method are not of consequence (e.g., if the data
will be just as complicated to compile, and there will be no increase in transparency) then it is
recommended that NBP adopt the hourly TOU time step to ensure the CCAS accurately yields fair results.

Recommendation 11: The most accurate method for allocating energy-related variable
) costs,ﬁ including power purchases, is the hourly time-step TOU method. Other methods
for energy-allocation other than TOU may be suitable, in the event they are more

practical, so long as they closely mimic the results from the hourly TOU method.

Recommendation 12: Use of a 4-period time step for energy aliocétion (winter/non-
winter, on-peak/off-peak)v appears to permit most of the benefits of the hourly TOU
method to be achieved at a far less data intensive scale. However, if this method does
not ultimately yield the majority of the accuracy benefits of the more granular hourly
TOU method, with a simpler and less data-intensive model, the TOU based allocation of

variable energy costs should be adopted.

It should be noted that the impact of adopting a TOU based improvement is material. NBP produced a
CCAS model that maintains status quo for all demand-related costs, as well as fixed energy-related costs,
but uses TOU granular allocation for energy relaied variable or incremental costs, as well as out of
province sales”. This method yielded fully allocated costs that, compared to the statu;s quo, varied by
over $30 million for the residential class (approximately 3%), over $3 million for the Small Industrial class
(over 5%), almost $1 million for the streetlights and unmetered class'(over 5%) and over $25 million for
the large industrial class (over 6%). This scale of impacts is relevant to assessing where each customer
fits in the Revenue to Cost Ratio ("RCR”) and would have practical impacts on the level of rate increases
sought by class. With the other methods outlined in this testimony (e.g., SLF classification of purchases,
energy allocation for out of province sales, etc.) the impact may well be larger than calculated in the

above analysis.

77 Ex. NBP 8.02.
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3.24 Precedent for Refined Energy Allocators

As part of NBP's filing, Elenchus provides the peer review of utilities noting “(n)o utility consider
seasonality with respect to allocating energy-classified costs” and repots the energy allocation of all seven

peer utilities as being based on “annual energy”.”®
There are two issues with the Elenchus peer review:

First, as noted earlier in this testimony, Elenchus has failed to include FortisBC, the large vertically
integrated electric utility serving a significant portion of British Columbia. FortisBC's CCAS method
allocates energy-related power supply (i.e., generation) costs based on the usage by each customer class

in each month, as follows: 7

Energy costs vary directly with consumption. Accordingly, energy allocation factors were
based upon electricity sales for each class. For purposes of monthly power supply costs,

the energy in each month was used as the allocator.

NBP and Elenchus were made aware that FortisBC uses a monthly allocation method as part of the April
11, 2023 motion filing in Matter 529.8°

Second, Elenchus also reports Nova Scotia Power ("NSPI”) as using annual energy as the allocator for
energy costs. This is not correct. NSPI classifies fuel costs as well as imports as 100% energy-related and
allocates these costs to each class in their CCAS (Above the Line, or “ATL") based on monthly usage, as

follows:8!

For ATL classes, NS Power’s fuel costs will be classified as 100 percent energy related.
These costs will be allocated to each class based on its 12 relative contributions to

monthly energy requirement.

NBP and Elenchus were previously provided evidence in Matter 271 describing the Nova Scotia Power

method.8?

At this time, it does not appear that any Canadian vertically integrated regulated electric utility uses an
on-peak/off-peak distinction in Cost Allocation. As noted, such a method was used by Manitoba Hydro

based on the relative value of energy in export markets, but this was changed in 2016 concurrent with

78 Ex. NBP 7.13, page 1 and 4.

79 BCUC proceeding 1598939 FortisBC 2017 Cost of Service Analysis and Rate Design Application, Ex. B-1, pdf page
168-170 of 715. COSA Report, pages 28-30.

80 Jp Irving Limited Notice of Motion, April 11, 2023, paragraph 38.

81 NSPI 2020-2022 Fuel Stability Plan Applicatlon June 27, 2019. Proceedmg M09288. Page 76 of 81. Exhibit N-1.

82 Fx, JDI 1.01 and JDI 3.01

Page 40



Pre-Filed Testimony of P. Bowman May 6, 2024

export sales being less emphasized in the Manitoba Hydro CCAS methods.®* As the method is simply a
refinement on well-accepted embedded cost CCAS energy allocation methods, the lack of precedence

would not appear to be a strong factor opposing adoption by NBP.

83 Manitoba PUB Order 164/16
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4.0 INDUSTRIAL TRANSMISSION CLASS DESIGN

EUB Matter 529 addressed the merits of updating the NBP class structure, including NBP's proposal to
create a transmission-connected class. In the Reasons for Decision, the EUB noted:8*

Paragraph 49: ... the Board is satisfied that the proposal is reasonable for the purpose of
conducting further analysis and refinement before final Board approval of detailed rate

classes and related rates because:

a. it would reduce potential rate differences between customers with similar costs
to serve, thereby reducing inequity in the existing rate structure;

b. it forms a reasonable basis for the classification of distribution-connected

customers; and

c. subject to the Directions in paragraph 69, NB Power’s plan to develop the
proposal for final approval is reasonable, including the study of the potential

segmentation of transmission-connected customers.

Paragraph 69: ... The Board, therefore, directs NB Power to study, consider and model a
single transmission-connected class and further segmentation of transmission-connected
customers, including but not limited to segmentation of those transmission-connected
customers with demand exceeding 25 MW. The Board directs NB Power to complete this
work before seeking the Board’s approval of new classes and rates for commercial and
industrial customers and to report the results to the Board és part of its application for

approval of new classes and rates for commercial and industrial customers.

In the current proceeding, NBP has provided modelling of the CCAS using new classes, including the
transmission connected class. NBP is not formally requesting approval of the new classes and rates as part
of this proceeding. However, a key consideration in Matter 529 was whether one transmission-connected
class would be sufficient, or whether cost characteristics of a large transmission connected class (such as
>25 MW) may be sufficiently distinct from smaller transmission connected customers as to support

subdivision of the class.

84 Reasons for Decision, Matter 529.
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CCAS and cost allocation was only one reason for potential subdivision of the transmission class, but not

the only reason; others include a better opportunity to tailor rate designs, for example.

The class delineation is not a matter for decision at this time (it is not part of the requested approvals, and
the Reasons for Decision from Matter 529 noted the Board would not address final approvals until NBP
applies for implementation of the new classes). However, it is noted that NBP cites that division of the
industrial class into <25MW versus >25MW classes would show CCAS responsiveness in that the results
would be “sensitive ... to losing or gaining a very small number of larger customers”.8> This is precisely the
expected outcome, as even a very small change in the customer make-up of a class of very few, very large
customers should flow through to CCAS results. Indeed, the opposite — a lack of sensitivity to losing or
gaining a very small number of large customers — would indicate a weakness in the class design. It should
also be noted that the current CCAS modelling does not include the full industrial load complement (it
excludes Interruptible, Surplus and Large Industrial Renewable Energy Purchase Program ("LIREPP”) loads)

so the CCAS results should be interpreted carefully for this reason. 8

On balance, while no decision is required today, the presumption in favour of maintaining a subdivided
large industrial class (<25 MW and >25 MW) should be maintained, pending finalization of the CCAS

methods and a future application to implement the new classes.

85 Ex. NBP 5.02, page 13.
% Ex. NBP 5.02, page 13.
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APPENDIX A:
RESUME

Page 44



PATRICK BOWMAN 161 Rue Hebert

Principal Consultant ‘ Winnipeg, Manitoba
Bowman Economic Consulting Inc. R2H 0A5 CANADA

AREAS OF EXPERIENCE:
o Utility Regulation and Rates, including Depreciation
o Project Development and Planning
e Utility Resource Planning
EDUCATION:
e MNRM (Master of Natural Resources Management), University of Manitoba, 1998

o Bachelor of Arts (Human Development and Outdoor Education), Prescott College (Ariiona),
1994

PROFESSIONAL EXPERIENCE:
BOWMAN ECONOMIC CONSULTING INC., WINNIPEG, MANITOBA

2020 - current — Principal Consultant

Conduct consulting assignments as Principal Consultant of new economic consulting firm, focused on
utility regulation. Member, Society of Depreciation Professionals

Sample Projects:

For Northwest Territories Power Corporation (2020-Present; with previous involvement 2000-2020):
Provide technical analysis and support regarding General Rate Applications and related Public Utilities Board
filings. Assist in preparation of evidence and providing overall guidance to subject specialists in such topics as
depreciation and return. Appear before PUB as expert in revenue requirement, cost of service and rate design
matters, and on system planning reviews (Required Firm Capacity). Support to Government of the Northwest
Territories on Crown utility governance, rate policy matters, and project development.

For Northwest Territories Energy Corporation (2021-Present, with previous invelvement 2003 - 2013):
Provided analysis and support to joint company/local community working groups in development of business
case and communication plans related to potential new major hydro and transmission projects. Assist in planning
stages and contract review for new LNG supply to Inuvik. Assist in Board of Director’s review of corporate
roles for commercial versus regulated activities.

For the BC Association of Major Power Consumers (2020-Present; with previous involvement 2014-2020):
Support for review of BC Hydro Revenue Requirement, Depreciation, Cost of Service, Rate Design, Interruptible
Rates, and stepped industrial rates.

For J. D. Irving Ltd. (2022-Present); previous involvement 2017-2018): Support in regulatory proceedings
before the New Brunswick Energy and Utilities Board on matters of Revenue Requirement, customer class and
rate design, and smart meter implementation.

For the PEI Federation of Agriculture (2023-Present): Support in regulatory review of Maritime Electric
Rate Design proceeding.
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For the Industrial Group of Nova Scotia Power Inc. (2024-Present): Technical support to Cost of Service
working group and negotiations on methodology.

For the Manitoba Public Interest Law Centre (2024): Technical support to working group for Brokenhead
Ojibway Nation in consultation process with Manitoba Hydro regarding new development and licencing of
existing projects on the Winnipeg River and Lake Winnipeg Regulation.

For confidential client (2021-2023): Assist in investigations regarding potential hydrogen development
opportunities in Canada.

For Vale Newfoundland (2022-2023): Assist in negotiations regarding new industrial contract and interruptible
power framework. ’

For Corner Brook Pulp and Paper (2021-2022): Assist in negotiations regarding new industrial contract and
interruptible power framework.

INTERGROUP CONSULTANTS LTD., WINNIPEG, MANITOBA
1998 - Present - Research Analyst/Consultant/Principal/Senior Associate
Utility Regulation

Conducted research and analysis for regulatory and rate reviews of electric, gas and water utilities in
eight Canadian provinces and territories and international. Prepared evidence and expert testimony for
regulatory hearings. Assisted in utility capital and operations planning to assess impact on rates-and
long-term rate stability.

Sample Projects:

For Manitoba Industrial Power Users Group (1998 - Present): Prepare analysis and evidence for regulatory
proceedings before Manitoba Public Utilities Board representing large industrial energy users. Appear before
PUB as expert in General Rate Application and revenue requirement reviews, the Needs For and Alternatives
To (NFAT) resource planning hearing, cost of service, and rate design matters. Assist in regulatory analysis of
the purchase of local gas distributor (CentraGas) by Manitoba Hydro. Assist industrial power users with respect
to assessing alternative rate structures, surplus energy rates and demand side management initiatives including
curtailable rates and load displacement.

For Industrial Customers of Newfoundland and Labrador Hydro (2001 - Present): Prepare analysis and
evidence for Newfoundland Hydro GRA hearings before Newfoundland Board of Commissioners of Public *
Utilities representing large industrial energy users. Provide advice on interventions in respect of major new
transmission facilities. Appear before PUB as expert in cost of service and rate design matters. Assist in review
of rate mitigation options for major new generation and transmission; provide evidence before PUB.

For Nelson Hydro (2013 - Present): Development and updating of a Cost of Service model. Support in
regulatory filings before the BC Utilities Commission including Revenue Requirement and Generic Cost of
Capital.

For the Office of the Utilities Consumer Advocate of Alberta (2016 - Present): Analysis and strategic support
of Government agency representing the interests of small utility customers. Addressed matters of utility rates
and asset depreciation matters, covering electrical transmission, distribution, gas transmission, distribution,
project development, and regulated utility service providers.
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For the Ontario Energy Board (OEB) (2024-Present): Review regulatory commission policies and practices
with respect to intervenor participation, including Consumer Advocate options, budgets, etc.

For the Ontario Energy Board (OEB) staff (2022-2023): Support the OEB staff in the Enbridge Gas
Distribution 2024 rate re-basing application, focused on matters of utility assets and depreciation.

For Industrial Gas Users Association of Manitoba (2019-2022): Support for cost of service and rate design
matters. Testimony before the Manitoba Public Utilities Board.

For Vancouver Airport Fuel Facilities Corporation (2018-2022): Provide analysis and evidence in support
of tolls for common carrier jet fuel pipeline, before the BC Utilities Commission. ’

For City of Chestermere (2015 - 2022): Analysis of various rate proposal from Chestermere Utilities Inc. to
the City of Chestermere.

For a law firm (2021-2022): Provide analysis in support of hydro generation valuation in northwestern Ontario.

For Taxi Coalition of Manitoba (2021): Support for regulated vehicle insurance rate des1gn, provided by
Crown insurer. Testimony before the Mamtoba Public Utilities Board.

For Jamaica Public Service (2018-2020): Assist in preparation of regulatory rate filing, including cost of
service, revenue requirement, and plans to address utility losses and power theft.

For Government of Ontario (2018): Support to department undertaking and supporting preparation of a
Modernization Review of the Ontario Energy Board.

For Yukon Energy Corporation (1998 - 2015): Provide analysis and support of regulatory proceedings and
normal regulatory filings before the Yukon Utilities Board. Appear before YUB as expert on revenue
requirement matters, cost of service, rate design, and resource planning. Prepare analysis of major capital
projects, financing mechanisms to reduce rate impacts on ratepayers, depreciation, as well as revenue
requirements.

For City of Swift Current (2013 - 2014): Utility system valuation.

For Municipal Customers of City of Calgary Water Utility (2012 - 2013): Analysis of proposed new
development charges and reasonableness of water and wastewater rates (City of Chestermere, City of Airdrie,
Town of Cochrane, and Town of Strathmore).

For Yukon Development Corporation (1998 - 2012): Prepare analysis and submission on energy matters to
Government. Participate in development of options for government rate subsidy programs. Assist with review
of debt purchase, potential First Nations investment in utility projects, and corporate governance.

For NorthWest Company Ltd. (2004 - 2006): Review rate and rider applications by Nunavut Power
Corporation (Qulliq Energy), provide analysis and submission to rate reviews before the Utility Rates Review
Council.

Project Development, Socio-Economic Impact Assessment and Mitigation

Provide support in project development, local investment opportunities or socio-economic impact
mitigation programs for energy projects, including northern Manitoba, Yukon, and NWT. Support to local
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communities in resolution of outstanding compensation claims related to hydro projects.
Sample Projects:

For Government of Canada — Justice (2022-2023): Provide opinion evidence for proceeding before the
Specific Claims Tribunal regarding transmission line valuation for 1950s transmission line crossing reserve land.

For the Government of the NWT (2021-2023): Assist in developing rate strategies and operational costing for
major new generation and transmission facilities in NWT.

For Kivalliq Hydro-Fibre Link (2020-2022): Review and provide comment on drafts of business case for new
transmission and fibre optic link to Nunavut.

For Hualapai Tribal Utilities (2017-2018): Support Tribal utility association in preparation of feasibility study
to take over operations of power distribution on tribal lands.

For Government of NWT (2015-2016): Assist in analysis for hydro system resiliency study in response to
Snare River drought. ’

For New World Dairy (2015-2017): Assist in negotiations regarding Non-Utility Generation and
interconnection with Newfoundland Hydro

For Yukon Energy Corporation (2005 - 2015): Participated in preparation of resource plans, including Yukon
Energy’s 20-Year Resource Plan Submission to the Yukon Utilities Board in 2005 (including providing expert
testimony before the YUB), advisor on 2010 update. Project Manager for all planning phases of the Mayo B
hydroelectric project ($120 million project) including environmental assessment and licencing, preliminary
project design, preparation of materials for Yukon Utilities Board hearing, joint YEC/First Nation working group
on all technical matters related to project including fisheries, managing planning phase financing and budgets. .
Assistance in preparation of assessment documentation for Whitehorse LNG generation project.

For Northwest Territories Power Corporation (2005 - 2012): Participate in planning stages of $37 million
dam replacement project; appear before Mackenzie Valley Land and Water Board (MVLWB) regarding
environmental licence conditions; participate in contractor negotiations, economic assessments, and ongoing
joint company/contractor project Management Committee. Provide economic and rate analysis of potential
major transmission build-out interconnect to southern jurisdictions. Conduct business case analysis regulatory
review of projects $400,000-$5 million, and major PUB Project Permit reviews of projects >$5 million.

For Tolko Manitoba (2014-2015): Assist in negotiations with Manitoba Hydro regarding expansion of steam
generation capabilities:

For Kwadacha First Nation and Tsay Keh Dene (2002 - 2004): Support and analysis of potential
compensation claims related to past and ongoing impacts from major northern BC hydroelectric developmenf.
Review options related to energy supply, including change in management contract for diesel facilities, potential
interconnection to BC grid, or development of local hydro.

For Manitoba Hydro Power Major Projects Planning Department (1999 - 2002): Initial review of socio-
economic impacts of proposed new northern generation stations and transmission. Participate in joint working
group with client and northern First Nation on project alternatives (such as location of project infrastructure).
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For Manitoba Hydro Mitigation Department (1999 - 2002): Provided analysis and process support to
implementation of mitigation programs related to past northern generation projects, debris management program.
Assist in preparation of materials for church-led inquiry into impacts of northern hydro developments.

For International Joint Commission (1998): Analysis of current floodplain management policies in the Red
River basin, and assessment of the suitability of alternative floodplain management policies.

For Nelson River Sturgeon Co-Management Board (1998 and 2005): An assessment of the performance of
the Management Board over five years of operation and strategic planning for next five years.

GOVERNMENT OF NORTHWEST TERRITORIES, YELLOWKNIFE, NORTHWEST TERRITORIES
1996 ~ 1998 Land Use Policy Analyst

Conducted research into protected area legislation in Canada and potential for application in the NWT.
Primary focus was on balancing multiple use issues, particularly mining and mineral exploration, with
principles and goals of protection.
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Pre-Filed Testimony of P. Bowman May 6, 2024

APPENDIX B:

Manitoba Hydro Coincident Peak Data
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Pre-Filed Testimony of P. Bowman May 6, 2024

1.0 INTRODUCTION

Manitoba Hydro 2015 to 2022 peak load data from 2023/24 GRA and 2024/25 GRA, from response to
MIPUG/MH-I-112c Attachment.
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