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Hydro One Networks Inc.

1. How is an Urban/Rural split based on MunicipalBdaries as recommended
by Dr. Woo more cost reflective than Hydro One’srent density definition?

Response

Whether an urban/rural split is more cost reflectivan a density-based split is an

empirical issue that depends on the rate desigiceho Adopting an urban/rural rate

design requires a cost allocation that reflectardan/rural split of customers. The

resulting cost allocation can then be used toheetitban/rural rates, which in turn

establish their respective revenue-cost ratiosthefurban/rural ratios are closer to

unity than the density-based ratios, the urban/spi# is more cost reflective than

the density-based split.



2. How would Dr. Woo define Urban for purposes efiking an Urban class?
Response

Based on Table 1 of my expert report (p.6), ais@oint for defining an urban class
may be customers located in incorporated citiegnsoand villages with population
over 2,000. Altering the population threshold wikld a different urban class
definition. One may also consider the urban asdanition used by Statistics
Canadd. Varying the urban area definition will yield altative urban/rural cost
allocations and rates. An assessment of thesmailivee rates’ performance (e.qg.,
fair cost apportionment and customer bill impaet#))then help determine the final

urban class definition.

! »Area with a population of at least 1,000 and ewér than 400 persons per square kilometre"

(Source: http://www12.statcan.gc.ca/census-receasgd06/ref/dict/geo049-eng.cfm)



a) Is Dr. Woo aware that in Ontario customers engame municipality can
be served either by Hydro One or another LDC?
Response

No.

b)  Given the question above, does Dr. Woo haveeaidence to support the
contention that customers can better understandcipahboundaries than
Hydro One Residential customer classification,tated at the bottom of
page 7 of his report?
Response

| do not have empirical evidence (e.g., customereys) to support that customers

can better understand municipal boundaries tharmdi§uhe Residential customer

classification. However, it is my belief that astamer can better understand a

location definition based on the customer’s seraiddress than HOD’s density

criteria of 60 customers per km and a minimum aaltmass of 3,000 contiguous

customers. Moreover, an urban/rural definitiomizre stable for rate classification

of a customer than a density-based definition bezdite customer’s rate

classification under an urban/rural definitionasg likely affected by demand growth



and housing development than under a density-bdes@ution.



a) Is Dr. Woo suggesting that customers within aieipal boundary should

pay the same rates?

Response

If an urban/rural rate design is adopted for HOban customers served by HOD

would pay the same urban rates charged by HOD.

b)  Given the question above, is Dr. Woo suggedtiagHydro One rates

should be the same as the other LDC rate servatgrhnicipality

regardless of differences in OEB approved RevereguRement?

Response

No. As stated in my response above, only urbatomers served by HOD would

pay the same urban rates charged by HOD. | haivéame an analysis with respect

to the rates for customers served by other LDCs.



a) Why is it appropriate to use other LDC’s OM&Asts, as suggested by Dr.
Woo, to allocate Hydro One’s own OM&A costs betwésriJrban and
Rural customers?
Response

If HOD has its own OM&A cost data by location fagwkloping HOD’s urban/rural

cost allocation, it is unnecessary to use the bhaacking study of Lowry, Getachew

and Fenrick (2008). But if HOD does not have stw$t data, it is reasonable to use

Lowry, Getachew and Fenrick (2008) as a practittal@ative for estimating HOD's

urban/rural allocation under the assumption thatrégression model is a reasonable

representation of HOD's OM&A expense data, as niotgdl6 of my expert report.

b) Is Dr. Woo suggesting that as a matter of ppiecit is preferable to use
generic cost based allocators rather than Hydrogpeeific allocators.
Response

No.



6. What level of effort and cost would Dr. Woo cioles appropriate for Hydro
One to develop the cost information in a form tlatild be appropriate for
implementing the methodology he is proposing?

Response

Assuming that HOD can provide the necessary datappropriate level of effort and

cost would be a schedule of 2-4 months. If outsm@ract resources are required to

do the work, an approximate budget would be C$Ei.if HOD does not have the
data, the project will likely take longer to comjgl@t a higher cost. Without
knowing HOD’s data situation, | cannot provide asyimates of the time effort and

cost that would be involved if the necessary datsot readily available.



Ontario Energy Board

1. Would the process described on p. 15 be based anaysis of Hydro One
data alone? Alternatively, would the process bedas data from the larger
number of distributors, including those that aesady urban and perhaps
others whose service area includes significantgntams of agricultural land,
forestry, and undeveloped land?

Response

The process would be based on an analysis of Hydeodata alone.



2. Is the process described in section 3.1 limitedsynathematical

specification to two density zones, or could itgemeralized to more than two

zones (say, four zones as currently found in thérblyDne residential tariff)?

Response

The process could be generalized to more than tnesz
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3. At p. 16 it is stated that Steps 1 — 3 split thiadlato urban and rural values.
OMG&A costs do not appear to be included in anyhofse steps.

i. If the data is for Hydro One only, does the ctetipn of step 4 and
step 5 require that Hydro One would divide its OMé&ata into two
parts, urban and rural, before applying the ecotocn@odel?

Response

Yes. Before applying the cost regression mod, riecessary to first develop the
values for HOD of the regression’s right-hand-siddgables listed in Table 3 of my
report (p.14). There will be two sets of valuese dor HOD’s urban customers and
one for HOD's rural customers. The classificatidrurban/rural customers will

follow the urban/rural definition based on the nuip@l boundaries assumed in Step 1.
Step 4 will use the urban values and the regre'sstmefficient estimates to compute
the natural log of OM&A cost for HOD’s urban custers. Step 5 will use the rural
values and the regression’s coefficient estimate®mpute the natural log of OM&A

cost for HOD'’s rural customers.
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ii. If so, would the cost data divided in this wiaglude administrative

and general expenses or only costs that coulddmifbd with

particular operating zones within the organization?

Response

If data is available for the regression’s right-tieaide variables for HOD’s operating

zones, one can use the same approach to deveto@mbatlocation of HOD’'s OM&A

costs. Since the regression is for OM&A costs,approach applies to HOD’s

OM&A costs.
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4. At p. 17, it appears that Step 7 may avoid the neelivide OM&A into

urban and rural components, by estimating an Udblacation R and a Rural

allocation R. If step 7 avoids a division of operating costamts, please

provide a more complete explanation of how thisasomplished.

Response

Step 4 of the process described in p.15 of my tegsiimatesnyYy, the natural log of

total OM&A expenses for the urban area, by assmtte urban values to the

right-hand-side variables of the model in Lowry t&&hew and Fenrick (2008, p.53,

Table 3). An estimated level of urban OM&A expeniery = exp.(nYy).

Step 5 repeats the estimation lioYg, the natural log of total OM&A expenses for the

rural area, by assigning the rural values to thetfhand-side variables of the model

in Lowry, Getachew and Fenrick (2008, p.53, Table 3An estimated level of rural

OM&A expenses i¥r = exp.(nYg). After obtainingYy andYg, Step 6 finds the

urban/rural percent difference in OM&A cosk¥s= (Yu/Yr) — 1. Step 7 then uses

this percent difference to allocate the total remerequiremen®, as described in

p.17 of my report.



5. At p. 20, engineering analysis is identified asafiarnative means of

establishing a density-related cost differentidijali could replace steps 4 — 6

in the process described in section 3.1.

i. Please confirm that engineering analysis wouldoedimited to two

density zones.

Response
Confirmed.

ii. Does Dr. Woo have a recommendation on how ndamgsity
categories could usefully be analyzed by this nektharder to
recommend a number and definition of density defer

Response

To the extent that rate simplification is a dedigainal, the number of density

categories should not exceed the current level.
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6. At. p. 21, empirical comparison is identified asadtiernative means of
analyzing costs. Would the analysis in the refeseiresearch pager
provide the basis for this comparison, or would mealysis of distributors
other than Hydro One be necessary to make sucmparison?

Response

Since the referenced research paper is a recechimamnking study, a new analysis is

unnecessary.

2 Lowry, M.N., L Getachew and S. Fenrick “Benchmarkthe Costs of Ontario Power Distributors”,
Pacific Economics Group, 2008.



7. Further analysis based on sections 3.1 and 3.2:

i. Does Dr. Woo recommend that analysis describeddtia 3.1 and/or

section 3.2 be completed in the time frame of tesgnt proceeding?

Response

Unless the necessary data is readily availableariaéysis should be done for the next

scheduled rate adjustment to ensure proper ddtctioh and analysis.

il Does Dr. Woo have an estimate of the amount of timeuld take to

complete such a cost allocation?

Response

Assuming that HOD can readily produce the necessaty, an appropriate level of

effort and cost would be a schedule of 2-4 monthEexternal resources are required

to perform the analysis, the analysis could havemproximate budget of C$75K. If

the necessary data is not readily available, thgpr will likely take longer to

complete at a higher cost. Without knowing HODédadsituation, | cannot provide

estimates for that scenario.
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8. Would it be useful to augment the process desctilyedr. Woo in section 3.1
to include an analysis of the bill impacts that Imigrise from implementing
the results of such a study, and how would Dr. Wammmmend the study and
results might be integrated or layered on the ctitnarmonization plan (now
in its second of four years)?

Response

Yes. It would be useful to augment the procesgation 3.1 to include an analysis

of the bill impacts that might arise from implemiegtthe results of such a study.

Adopting an urban/rural rate design would reduceDMChumber of rate schedules.

Should the urban/rural cost difference be foundeamegligible, the urban/rural rate

differentiation would become unnecessary. Thisldidurther simplify HOD’s

rates.
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PUBLIC INTEREST ADVOCACY CENTRE

Question #1

Reference: Pages 3, 4, 7 and 15

Preamble: Dr. C. K. Woo recommends that Hydro Oatwdrks develop an

urban/rural cost allocation and establish urbaalmates if a sufficient cost difference

is found. On page 15, Dr. Woo indicates that thean/rural definition should be

based on municipal boundaries.

a) In Ontario there are different types of munititiess as can be seen from the

Ontario Ministry of Municipal Affairs and Housinglst of Ontario Municipalities

(Source: http://www.mah.gov.on.ca/Page1591.aspX¥hr purposes of establishing

the urban/rural split what types of municipalit{esy., cities, towns, townships, etc)

should be considered as “urban” and why?

Response

Based on Table 1 of my expert report (p.6), ais@ggoint for defining an urban class

may be customers located in incorporated citiesnsoand villages with population

over 2,000. Varying the urban class definition V&ad to alternative urban/rural

cost allocations and rates. The final choice ofpipropriate definition will then be

guided by an assessment of these alternative feefgirmance (e.g., fair cost
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apportionment and no disproportionately severeomust bill impacts). In short, the

final definition choice should be based on ratagtesriteria such as Bonbright’s.

b) Hydro One Networks serves a number of Firstda@ommunities from its

grid-connected distribution system, which are tahicnot incorporated as

“municipalities”. Would Dr. Woo classify all of @se communities as “rural’?

Response

Under an urban/rural definition of incorporatedest towns and villages with

population over 2,000, these communities mightlassified as rural. As noted in

my prior response, however, the final choice ofigran/rural definition and the

adoption of urban/rural ratemaking should be detgethbased on rate design criteria

such as Bonbright’'s. If replacing the existing slgrbased rates with a candidate

set of urban/rural rates is found to cause disptapwately severe bill impacts on

certain customer segments, revisions of those (nlrahrates should be explored.

Without knowing HOD’s urban/rural cost allocatidrgwever, it is not possible at this

time to determine the candidate urban/rural rateRedr revisions.
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Question #2

Reference:  Pages 4 and 9

Preamble: Dr. C. K. Woo recommends that Hydro Oaewdrks develop an

urban/rural cost allocation and establish urbaalmates if a sufficient cost difference

is found

a) Based on his experience, what is Dr. Woo’s \asvio the reasons why one

would expect there to be “cost difference” betwserving customers in urban versus

rural areas (as defined by Dr. Wo0)? Pleasedisamately those reasons/factors that

are likely to increase the cost of service in rargla and those that are likely to

decrease the cost of service in rural areas rel&iwurban areas.

Response

The factors include the following:

* Anurban area tends to have higher cost of setli@e a rural area because of its

more extensive use of underground lines and higbstrfor facility sites.

» Urban areas tend to be provided with higher rdiigithan rural areas, which tend

to increase costs.

* Anurban area tends to have higher asset utilizatitiich despite higher absolute

costs for the reasons discussed above, generallitsén lower costs on a dollar

per kWh basis for the urban areas.
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« Anurban area may have lower maintenance costsaaral area because it is

closer to the distribution company’s service center

* Anurban area may have lower service restoratistsdhan a rural area because it

may be less vulnerable to weather-related outages.

« Anurban area may have lower service restoratistsdmecause outages occur in

closer proximity to utility crew locations.

b) Is it the fact that an area is incorporated asinipality that leads to a cost

difference relative to other geographic areas tmadact that “municipalities”

generally have certain characteristics (such asgbmiore densely populated) that are

like to give rise to cost differences?

Response

| concur that the urban/rural cost difference ie thuthe difference in electrical

characteristics of the two areas (e.g., load dgensi#tasured by kWh per customer,

customer density measured by number of custometdinpekm, and network

configuration). However, customer density alonencd fully explain the

urban/rural cost difference, as noted in OEB's @2/209 Staff Discussion Paper

EB-2007-0031Rate Classification for Electricity Distribution Customers (p.19):

"Locational costs vary with other factors besidesdity ...".
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c) If later, wouldn’'t a more direct approach tontfying areas with cost of service

differences be to focus not on the urban/rural $pii to directly distinguish areas

based on the factors that give rise to such cost¢fice differences?

Response

Whether density-based ratemaking is more appreptien urban/rural ratemaking is

an empirical issue that cannot be determined atitie for the following reasons:

» HOD has not provided a density-based cost allosatquested by the OEB, as

indicated by HOD's response to SEC's Interrogatd/List 1: "Yes, Hydro One

confirms that the study is not intended to be ihdompliance with the Board's

direction and further steps would be required.”

« HOD has proposed to perform an urban/rural costation study. HOD’s

Consultant states (ERA Report, p.4):

o "All things considered, it is my view that the m@sactical and cost

effective approach is likely to be to use sampla da derive an estimate

of the average cost (or cost differential) of segviirban and rural

customers under the definitions that are approwgeéuture use."

o "In the alternative, it may be appropriate to r@hyengineering analysis to

establish an appropriate rate differential betwadan and rural
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customers that isolates the density-related céfstrential for urban and

rural service."

Only after HOD’s completion of the urban/rural calibcation study, one can then

meaningfully consider whether HOD’s current dendidged ratemaking should be

replaced by urban/rural ratemaking.



Question #3

Reference:  Pages 5-6

a) On page 5 Dr. Woo identifies three utilitiestwitrban/rural rates. How does

each of these utilities establish the rate diffeatetween their urban and rural

service areas?

Response

The sole purpose of Table 1 in my report (p.6dishow that density-based

ratemaking is not a common practice in Canada. a fesult, | have not investigated

how each of these utilities establishes the rdferdintial between their urban and

rural service areas. That investigation, howewery be pursued, if HOD’s

proposed urban/rural allocation study shows aaefitly large urban/rural cost

difference that can justify urban/rural ratemaking.

b) If any of these utilities use their cost alleeatmethodology to establish this rate

differential, how does their cost allocation metblogyy establish the cost of serving

rural vs. urban areas?

Response

See above.
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c) On page 6, it is noted that Maritime Electricld&B Power define “urban” as

incorporated cities, towns and villages with pogiolaover 2,000. In each case,

what was the rationale for selecting 2,000 as theff?

Response

The sole purpose of Table 1 in my report (p.6dishow that density-based

ratemaking is not a common practice in Canada. a fesult, | have not investigated

the rationale for selecting 2,000 as the cut offhat investigation, however, should

be part of HOD’s analysis of alternative urban/ratbocations under different cut off

assumptions.



Question #4

Reference: Page 7

a) Please provide any available evidence that wdetdonstrate that Hydro One

Networks’ customers have difficulty understanditsggdensity based rate

classification.

Response

| do not have empirical evidence (e.g., customereys) to support that customers

can better understand municipal boundaries tharmdi§he Residential customer

classification. However, it is my belief that astamer can better understand a

location definition based on the customer’s seraiddress than HOD’s density

criteria of 60 customers per km and a minimum aaltmass of 3,000 contiguous

customers. Moreover, an urban/rural definitiomisre stable for rate classification

of a customer than a density-based definition bezdite customer’s rate

classification under an urban/rural definitionasg likely affected by demand growth

and housing development than under a density-bdes@tion.
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Question #5

Reference:  Pages 8 and 10

Preamble: As noted on page 10, one of the issubsHyidro One Networks’

density-based rates was whether the current ci&fgstins (in terms of number of

and density of customers) provide the best demarcaf customer classes from a

cost of service perspective. (See also ERB-20@2-08EC’s Final Argument,

paragraphs 7.7.24 to 7.7.26)

a) Why won't similar concerns arise with a definitiof urban/rural based on

municipal boundaries? For example, could issuaken with the inclusion of very

small municipalities and, alternatively with thestsafor any arbitrary population

cut-offs (such as used by Maritime Electric)? df,rwhy not?

Response

If the urban/rural cost allocation is done for agee, arbitrarily chosen, urban class

definition, similar concerns will arise. Howevstch concerns can be mitigated by

an analysis that uses Table 1 of my expert repd®) @s a starting point for defining

an urban class (e.g., customers located in incatpdrcities, towns and villages with

population over 2,000). Varying the populatioresirold will yield different urban

class definitions, leading to alternative urbardraost allocations, rates and

revenue-cost ratios. An assessment of the alteenates’ performance (e.g., fair
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cost apportionment and customer bill impacts) thién help determine the final
urban class definition. For example, if the urbaral rates based on a particular
urban class definition are found to have disprapoately severe bill impacts on
certain customer segments or unacceptable revessieatios, one may consider an
alternative definition and its associated urbasmroost allocation, rates and
revenue-cost ratios. In short, the final choicamiurban class definition should be
supported by its performance based on commonlypéedeate design criteria (e.qg.,
reasonable cost reflection, fair cost apportionmnamtl no disproportionately severe

customer bill impacts).
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Question #6

Reference:  Pages 13-15

Preamble: The Lowry, Getachew and Fenrick repatest(page 54):

“Our research suggests that scale economies ggnepafer on the larger Ontario

utilities a material unit cost advantage over seraltilities. The potential of each

company to realize scale economies should theré®recognized in responsible

benchmarking work.”

a) Assuming the “urban” area has higher volumescaistbmers than the rural

area, the approach suggested on page 15 woulgorede the resulting cost

reductions due to economies of scale into the OM&pense differential. Is this an

appropriate result and, if so, why?

Response

Economies scale is commonly found in electricitstdbution, as shown in the cost

studies referenced in Table 2 of my report (p.12)hus, when determining an

urban/rural cost allocation, it is reasonable tooaat for the potential OM&A

expense differential that may be attributable tmnemies of scale.
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b) In applying the model (per Step 4) would Dr. Wiodude urban/rural

differences for all the variables listed in Tab® 3Please provide the rationale for

including/excluding each variable.

Response

Table 3 in my report (p.14) is based on Lowry, MINGetachew and S. Fenrick

“Benchmarking the Costs of Ontario Power DistrilsatpPacific Economics Group,

2008, which contains the rationale for includinglexling each variable (pp.46-51).

My review of the study finds the rationale reasdeab In particular:

* Alocal distribution company’s (LDC’s) total OM&Aast should increase with

the LDC'’s total output, measured by the LDC'’s tatainber of customers and

total MWH volume.

* A LDC's total OM&A cost should rise with the inpptice index that directly

impacts the LDC'’s total input cost.

A LDC's total OM&A cost should decline with the pent of distribution line

underground because underground lines are ledyg toshaintain than overhead

lines.

» Customer growth tends to reduce a LDC’s total OM&adst because a fast

growing LDC is likely to be more cost-efficient ge.using newer equipment that

requires less maintenance) than a LDC with slowaogrowth.
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» A LDC with relatively more service area in a toughrain (the Canadian Shield)

tends to have higher cost than one with relatiledg service area in the same

terrain.
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Question #7

Reference:  Pages 18-19

Preamble: The Report suggests methods for allacatipital costs between

urban and rural.

a) Inthe event that the same substation servésunban and rural areas, how

should the costs be allocated between urban aatPrur

Response

My report (p.18) suggests that substation and fioam&r costs be allocated by

installed capacity values by area. If the tramsfarbanks can serve both urban and

rural areas, the substation’s installed capacitybmafirst allocated between the two

areas by the total area-specific kW demands oftiseomers served by the substation.

If the required kW demand data are unavailable ddfimates can be made based on

the available kWh data and load factor assumptiofsnally, if parts of the

substation exclusively serve only the urban orlrarea under both normal and

emergency configurations, then the costs for tipasgons of the substation could be

directly assigned, with the remainder allocatediasussed above.
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b) In Dr. Woo’s experience is the type of infornoatirequired to undertake the
“age-adjusted allocation” discussed on page 19rgdpeavailable? Is Dr. Woo
aware of whether or not the information is avaiafor Hydro One Networks?
Response

My experience indicates that a LDC’s engineering dese typically contains a
description of the installed facilities (e.g., stah®n, transformers, feeders, poles, and
lines), which may include such information for edatility as location, size and year

of installation. However, | do not know if HOD hasimilar engineering data base.



