10

11

Toronto Hydro-Electric System Limited
EB-2010-0142

Exhibit R1

Tab 1

Schedule 1

Filed: 2010 Dec 6

Page 1 of 1

INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

INTERROGATORY 1:
Reference(s): Al/T2/S1

Following publication of the Notice of Application, did the applicant receive any letters
of comment? If so, please state whether a reply was sent from the applicant to the author
of the letter. If yes, please file that reply with the Board. If no, please explain why a

response was not sent and state if the applicant intends to respond.
RESPONSE:

THESL did not receive any letters of comment following publication of the Notice of

Application.

Witness Panel(s): 1
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INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

INTERROGATORY 2:
Reference(s): C1/T5/S1

This exhibit provides THESL’s Conditions of Service Revision #9, Effective Date:

February 22, 2010. With respect to this document:

a) Please identify any rates and charges that are included in the applicant’s conditions of
service and if there are any such rates and charges, provide an explanation for the
nature of the costs being recovered.

b) If there are any such rates and charges, please provide a schedule outlining the
revenues recovered from these rates and charges from 2006 to 2009 and the revenue
forecasted for the 2010 bridge and 2011 test years.

c) If there are any such rates and charges, please explain whether in the applicant’s

view, these rates and charges should be included on the applicant’s tariff sheet.

RESPONSE:
a) Please refer to the attached Appendix A.

b) Please refer to the attached Appendix B.

c) While all of THESL s distribution rates and charges as approved by the Board are set
out on THESL s tariff sheet, THESL observes that the Board recognizes the ability of
THESL and all other LDCs to obtain revenues from sources other than those
distribution rates approved by the Board. Such revenues serve as revenue offsets in
the calculation of an LDC’s Base Revenue Requirement, which is reduced relative to

what it would be in the absence of such revenue offsets.

Witness Panel(s): 1
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One such category of revenue offset arises where the Board permits LDCs, in certain
circumstances, to apply rates and charges not individually approved by the Board.
Specifically, the Electricity Distribution Rate Handbook permits LDCs to apply a
charge or a rate to a customer without approval of the Board if the charge or rate is
“either (i) a charge for a specific customer related to a cost recovery for the provision
of one-time services, or (ii) a general customer charge that is a flow-through of third

party costs”.!

THESL rates and charges that do not meet the criteria specified in the Rate Handbook
are reflected in its Conditions of Service and are charged directly to parties who cause
those costs to be incurred. Those parties may or may not be customers of THESL.
Such rates and charges have been established based on historical costs and may
change from time to time in order to accurately recover THESL’s costs to provide the
service; consequently, the regulatory burden to both the Board and THESL is reduced

by excluding these rates and charges from THESL ’s tariff sheet.

THESL does not object to the inclusion of such rates and charges on its tariff sheet
provided that this practice is applied equally to all LDCs.

! First Generation Electricity Distribution Rate Handbook, Ch.9, page 1

Witness Panel(s): 1
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Conditions of Service Rates & Charges

Item Section Ref: Description of Rates and Charges Nature of the Costs Being Recovered
CoS
Rev. #9
(page)
1 2.2.1 Disconnection & "Customers working within the limits of approach to Toronto Hydro's |THESL charges these fees for disconnection and reconnection services required when a
Reconnection- Process overhead service conductors shall contact Toronto Hydro Line customer is working within the limits of approach to THESL's overhead service conductors.
and Charges Protection for a quotation to have the service wires protected. If a
34-35 disconnection and reconnection is required, Toronto Hydro will
provide this service for a fee of $730.00 plus GST ($365.00 plus GST
for the disconnection and $365.00 plus GST for reconnection)."
2 3.8.2 Traffic & Railway "The Standard Allowance is the connections at Toronto Hydro’s feed |THESL charges these fees directly to the customer for unmetered connections to recover
Crossing Signals and pole/lines and final connections at the top of the Customer’s service | THESL's costs associated with making the connection.
Pedestrian X-Walk mast (OH) or at Customer’s protective device located in Customer’s
Signals/Beacons 85-86 'handwell, tap box, junction box, pedestal (UG) as determined by
Toronto Hydro, and is recovered via a Basic Connection Fee of
$365.00 plus GST (OH) and $580.00 plus GST (UG) per
location/installation."
3a |Section 5 -Tables, Table 2 102 Service Connection Fee: Standard Basic Connection recovered THESL recovers the basic connection costs through its rates.
Service Connection and through hydro rates ($1,315.00)
3b Disconnection Fee Service Disconnection Fee: Class 3A - General Service 50 kW -999 | THESL charges this fee for a disconnection directly to the customer to recover THESL's
102  |kW (for Overhead-Single Service) $250.00 costs associated with making the disconnection. These costs are not recovered through
rates.
4 |Section 5 - Tables, Table 3 Basic connection fee of $365.00 and $580.00 depending on where the |THESL charges these fees for streetlighting connections directly to the customer to recover
- New or Upgraded Street connection point is made. THESL's costs associated with making the connection.
Lighting Services - Point
of Demarcation and 103
Connection Charges
5 |Section 5 - Tables, Table 9 THESL makes available its Distribution Construction Standards to THESL provides a price list of its Distribution Construction Standards at the request of an
Toronto Hydro contractors and developers wanting to connect to THESL's distribution external party and charges according to this price list for any standards that THESL
Distribution Connection 109 system. Sections of the Standards are available separately (ranging  provides.

Standards Price List

from $100 to $4,000) or as a complete set ($16,000) of all the
sections. Updates of the Standards are offered for a maintenance fee

($1,000).
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Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 Col. 6 Col. 7
Actual Year Actual Year Actual Year Actual Year Bridge Year Test Year
2006 2007 2008 2009 2010 2011

Revenue
Plant Relocates 1,206.5 1,233.2 964.1 677.7 0.0 696.3
Line Hose Removal/Install 1,201.0 1,519.4 1,368.1 1,130.5 0.0 326.9
Temporary Service 1,428.7 2,118.9 1,810.1 1,108.4 1,837.5 1,053.6
Construction
Plant Removals/Demo 259.9 404.8 458.2 221.7 733.2 181.5
Misc Revenue 7,127.5 8,227.7 8,218.5 7,012.9 6,025.4 5,669.3
Total 11,223.6 13,504.0 12,819.0 10,151.2 8,596.1 7,927.6
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INTERROGATORY 3:
Reference(s): Al1/T1/S1/p2
D1/T8/S12/p1

In the first reference, THESL states that it “has filed with this application as Exhibit D1,
Tab 8, Schedule 12, Appendix A, a plan that addresses the incorporation of distributed

generation into its grid.”

Appendix A of the second reference is a report dated July 12, 2010 by Navigant
Consulting entitled “THESL Next Steps for DG Study.” This is described as a “scope of

work.”

The Board’s EB-2009-0139 Decision directed THESL to “continue its analysis of the
incorporation of DG into its Central and Downtown areas. In that regard it shall file a
plan concurrent with its filing according to its distribution system planning
requirements.” The Decision went on to state that the plan to be filed “will contain an
adoption of and justification for the “next steps” listed in the Navigant study and
referenced above, or in the alternative, rationale for an “alternative approach” to
determining the optimal power system configuration for Central and Downtown
Toronto.”

a) Please state why THESL believes the “scope of work” study filed in this proceeding
is in compliance with the Board’s direction in the EB-2009-0139 Decision. Please
include specific commentary of how the “scope of work” study meets the requirement
for an adoption of and justification for the next steps outlined in the Navigant study
filed in the EB-2009-0139 proceeding.

Witness Panel(s): 3
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b) Please provide an update on THESL’s timeline and plans with respect to enabling

distributed generation, particularly with respect to FIT and microFIT applications and

in context of the recommendations of the Navigant “scope of work” referenced

above.

RESPONSE:

a) THESL believes the “scope of work” study filed in this proceeding is in compliance

with the Board’s direction since the scope of work incorporates all three of the next

steps identified in the Board Decision EB-2009-0139 which specifically include:

1)

2)

3)

Costs and options for upgrading the short circuit capacity on THESL’s
distribution system. The deliverables include establishment of a “base case” and
assessment of all 35 TS’s serving THESL service area. As well the scope
involves review of distribution system bottlenecks and associated costs to
eliminate such limitations. Additionally the work addresses the CDM impacts,

transmission system constraints and implications of upgrade plans.

Development of a Prudent approach to enabling DG. This involves developing
criteria for the optimization of alternatives and derivation of the preferred
solution. Consideration will be given to both social and economic benefits.
Further, the evaluation of benefits will take place in recognition of related DG,
system expansion and policy developments and associated timeframes.

Development of a high-level implementation plan. The THESL plan will include
all of the entities involved in the implementation of an effective overall strategy to
incorporate distributed generation.

Witness Panel(s): 3
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At the central core of the “scope of work” are the “next steps” outlined by Navigant
Consulting and specified in the Board Decision EB-2009-0139 p31. These “next
steps” have been adopted and incorporated into a contract with Navigant Consulting

with specific deliverables.

Justification of this work is underscored by the high level of interest in the Feed-in-
Tariff program and the requirement for THESL to develop a plan to accommodate
DG as required under the Green Energy and Economy Act, 2009. Furthermore,
Central and Downtown Toronto faces a number of potential electricity system
reliability challenges in the next five to seven years. Some of these challenges
include additional area supply capacity, infrastructure renewal, and supply diversity
to mitigate high impact - low probability events. To this end it is essential that

THESL continue its analysis of incorporating DG into its distribution system.

THESL’s plan in the context of the recommendations from the Navigant “scope of
work” is to provide insight into THESL’s distribution system costs and benefits for
interconnecting significant levels of DG. THESL considers the analysis of the
incorporation of DG to be an important element of its infrastructure spending and
overall system plans. THESL has embarked on the work described in the DG Plan
filed in EB-2010-0142 Exhibit D1, Tab 8, Schedule 12 and has executed a contract
with Navigant Consulting which includes specific deliverables. The DG Plan is on
track for completion and filing in 2011 as part of the 2012 EDR filing.

THESL’s timeline for the Navigant “scope of work” is according to the schedule

specified in the executed contract and shown in the figure below.

Witness Panel(s): 3
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August September October November December

23-Aug| 30-Aug| 6-Sep |13-Sep|20-Sep| 27-Sep | 4-Oct |11-Oct| 18-Oct | 25-Oct | 1-Nov | 8-Nov |15-N0v|22-Nov|29-Nov 6-Dec |13-Dec|20-Dec | 27-Dec

11

12
Task 1: Costs and Options

13

14

2.1

Task 2: Develop Prudent
Approach to Enabling DG

23

Task 3: Implementation Plan 31

1 Interms of enabling DG connections with respect to FIT and for microFIT applications,
2 THESL has successfully developed FIT standard guidelines for residential and

3 commercial installations given various connection scenarios. As well, THESL has

4 completed settlement on over 94 microFIT connections and completed over 29

5  connection impact assessments for FIT connection.

Witness Panel(s): 3
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INTERROGATORY 4:
Reference(s): C1/ T4/ S1, App. B, p.5

When discussing its financial projections for its application, THESL provides a projected
CPI rate for 2010 of 2.5%, which is stated as provided by the Conference Board of
Canada.

a) Please confirm that this number came from page 4 of the Conference Board of
Canada report “Economic Insights Into 27 Canadian Metropolitan Economies” from
Spring 2010 included as Exhibit C1, Tab 4, Schedule 2, Appendix A. If not, please
state how it was derived.

b) Please state whether or not this is the most recent version of this report and, if not,
please provide the most recent version.

c) Please state whether this rate is used throughout the application when a CPI rate
assumption is required. If not, please state what other CPI rate assumptions are

contained in the application and when and why they are used.

RESPONSE:

a) The 2.5% Toronto CPI inflation rate is from the Conference Board of Canada’s
Winter 2010 Metropolitan Outlook report, issued in December 2009. This report was
not filed.

b) The most recent Conference Board of Canada Metropolitan Outlook report (Autumn
2010) was issued in September 2010. It is attached as Appendix A to this Schedule.

Witness Panel(s): 1
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1 ¢) The CPI rate is communicated to operational units to apply as a factor for inflationary
2 cost increases. The operational units consider other factors that impact their line item

3 costs and include the test year cost requirements.

Witness Panel(s): 1
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The Conference Board of Ganada
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Metropolitan OQutlook 1: Economic Insights Into 27 Canadian Metropolitan Economies
by Mario Lefebvre, Alan Arcand, Greg Sutherland, Robin Wiebe, and Jane Mclntyre

About The Conference
Board of Canada

We are:

The foremost independent, not-for-profit,
applied research organization in Canada.
Objective and non-partisan. We do not lobby
for specific interests.

Funded exclusively through the fees we
charge for services to the private and public
sectors.

Experts in running conferences but also at
conducting, publishing, and disseminating
research; helping people network; developing
individual leadership skills; and building
organizational capacity.

Specialists in economic trends, as well as
organizational performance and public
policy issues.

Not a government department or agency,
although we are often hired to provide
services for all levels of government.
Independent from, but affiliated with, The
Conference Board, Inc. of New York, which
serves nearly 2,000 companies in 60 nations
and has offices in Brussels and Hong Kong.

10 The Conference Board of Canada* @

Forecast completed Aug. 23, 2010.

Based on June 21, 2010, Canadian Economic Accounts.
Published in Canada « All rights reserved
“Incorporated as AERIC Inc.
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This Issue

Book 1 covers Halifax, Québec City, Montréal,
Ottawa—Gatineau, Toronto, Hamilton, Winnipeg,
Regina, Saskatoon, Calgary, Edmonton, Vancouver,
and Victoria.

Book 2 deals with St. John’s, Saint John, Saguenay,
Trois-Rividres, Sherbrooke, Kingston, Oshawa,

St. Catharines—Niagara, Kitchener, London, Windsor,
Greater Sudbury, Thunder Bay, and Abbotsford.

This publication is available through the Internet
at www.conferenceboard.cafedata.htm. For more
information about the forecast, please contact our
Information Specialists at 613-526-3090 ext. 444
or e-mail metro@conferenceboard.ca.
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Highlights

+  Toronto’s economy will spring back by 4.7 per cent in 2010 as manufacturing and construction pick up.



Map
The census metropolitan areas (ChAS) are composed
{defined by Statistics Canada) of the main city and the

surrounding municipalities, towns, townships, \.rillages,\

and parishes. The map shows the position of the CIMA
relative to other CiAs within the province.

Thumbhbs Up (Thumbs Down)

A thumbs up (down) indicates a favourable (unfavourable)
elementfevent that has occurred within the census
metropolitan area or that will certainly occur in the near
future. It canalsoindicate a positive (negative) economic
climate within the ChiA,

Real GOP Growth and Ranking

The table displays four GOP growth rates: the [ast his-
torical year, the current forecast year, the rest of the fore-
cast period, and finally, a 10-year period comprising
both historical and forecast dafa. Below each growth rate
is aranking that shows how the CMA fares against the
other census metropolitan areas featured in the current
edition of the Metropoditan Oufiook
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[~ Credil Quality
The credit rating isa current opinion (e.q., Dominion
Bond Rating Service or Standard & Poor's) of the city's
overall financial capacity (its creditworthiness) to pay its
financial obligations. The rating applies to one of the
individual cities within the CWA,
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Adequate credit quality .. ..BBB
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Good quality ... LA

Medium quality .. ...BBB

Lower medium quality . BB

Poor quality ... LB
Speculative quality . .G
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Cost of Living

Here the cost of living is shown asa ratio comparing
the Consumer Price Index (CPI) level of the CIA and
that of Canada.

Economic Indicators

Industial Classification

Statistics Canada compiles data on gross domestic
product and emplayment following the North American
Industrial Classification System (NAICS). Within this sys-
tem, two aggregate sectors exist—goods and services—
each of which is subdivided into industrial sectors baged
on major type of production activity. The goods-producing
sector includes the manufacturing, construction, and pri-
mary and utilities industries, whereas the services sector
aggregates transportation and warehousing; information
and cultural industries; wholesale and retail trade; finance,
insurance, and real estate: business services; personal

senvices; non-commercial services, and public administration.

Real GOP at Basic Prices

Gross domestic product at the ChA level is calculated
using aweighted share of employment in both the CWA
and the provinceand in provincial GDP Hence, weare
making the hypothesis that productivity is constant within
an industry in different parts of a province. Total GDP is

estimated by summing all the industrial GDP values. Values
are posted in units of 2002 millions of dollars; hence,
inflation effects are eliminated.

Total Employment

Total employment is the sum of employment in all
industries. Data are presented in units of thousands, and
an annual percentage growth value is also provided.

Unemployment Rate
The unemployment rate is the ratio of the number of
unemployed workers to the total labour force.

Persongl Income Per Capita

Personal income per capita is the sum of all revenues (wages,
dividends, self-employment, etc.) received ina year, divided
by total population. Data are in dollars and not corrected for
inflation {current dollars).

FPopiiation
The population dafa include inhabitants of all municipalities
that make up the ChA.

Total Housing Staits

Total housing stants represent the sum of multiple and single
housing construction starts. Multiple housing includes any type
of building that can lodge more than one household. Examples:
apartment complex, condominium, duplex, and triplex.

Retail Sales
Fetail sales are quoted in units of millions of dollars and
are not adjusted for inflation (current dollars).

Gonsumer Prive fndex (CPI}

This index measures the cost of living for a typical urban
family It is composed of several goods priced after taxes.
A benchmark year (1992, for example) is given the value
1.0 Avwalue of 117 in 1999 is then interpreted as a growth
of 11 per centin the CPl between 1992 and 1999 Annual
percentage growth ratesare posted in italics below the

CPI values.

i | Metropolitan Qutlook—Autumn 2010

Find this report and other Conference Board research at www.e-library.ca




Forecast Risk

To gauge the likelihood of the economic forecast unfolding,
we indicate whether there is an upside or downside risk.
As indicated by the arrow, the overall forecast is condi-
tional on key assumptions that may boost or dampen

the outlook.

Employment in Perspective

Using a base year (2002, for example) as a benchmark,
this graph plots total employment growth against time.
The shaded area of the graph represents the forecast
horizon, and the forecast years are marked by the letter
“T." The value 1.0 s given tothe base year and each
subsequent year is used as a comparison; hence, the
growth is clearly schemed. For analytical purposes,
employment in perspective is shown with metropolitan
and Canadian data. Canadian employment growth is
represented by aline graph, while CMA employment
growth is depicted by a kar graph.

Employment Outlook and Industry Outlook
Employment growth percentages for six specific sectors
are shown for the current year and for an average yearly
value over the next four years. The cffice sector is
defined by these industries: information and cultural
services; finance, insurance, and real estate; business
services, and public administration. The industrial sector
includes the manufacturing, construction, and primary
and utilities industries.
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Sources of Migration

Statistics Canada collects data for three types of popu-
[ation migration patterns: intercity, interprovincial, and
international. [ntercity migration is defined as the flow
of population maving out of or into the metropolitan area
toor from other cities in the province. Interprovincial
migration represents population movements between the
metropolitan area and other Canadian provinces, exclud-
ing the province in which the metropolitan area lies.
International migration is the population movement
between cther countries and the metropolitan area. The
graph plots the net values for the three demographic
variables. The values can be read by matching the
borderline of the bar to the left scale.

Find this report and other Conference Board research at www.e-library.ca

Housing Starts

The graph demonstrates the growth in housing stans
over a period of time. The base year (for example, 2002)
is given the value 1.0. Hence, the following yearly data
represent the growth value in comparison with 2002 For
example, thevalue 1.2 means that housing starts have
increased by 20 per cent since 2002 Two lines are
shown in the graph, one for the metropolitan area and
one for Canada.

The Conference Board of Canada | il



Real Estate
Depending on the availability of data, real estate informa-
tion may include:

Downtown Offfce Market

The vacancy rate is the percentage of units available to
lease in the CMAS downtown core. The average lease rate
i5 quoted per square foot in a downtown Class A location.

Suburban Office Market

Thevacancy rate is the percentage of units available to
|ease in the CIMA's suburban areas. The average |ease rate
is quoted per square foot ina suburban Class A location.

Retall Market—Shopping Centre

The refail market consists of shopping centres, depart-
ment stores, supermarkets, convenience stores, and
power centres. The average lease rate is quoted per
square foot ina prime street-front [ocation.

Industrial Market

The industrial market consists of building units or assets
devoted to production. The vacancy rate is the percentage
of units available to lease, while the overall availability
rate is the percentage of units available for sale. Average
net rents or land values are qucted for the CIMA's most
active land markets.

New Housing Market

Absorptions refer to the number of newly completed
housing units that are sold or rented. Growth in absorp-
tions or prices refers to the percentage change from the
previols year.

Resale Housing Market

Unit sales are the number of existing homes sold on the
multiple listings service (MLS). Growth in zales or prices
refers to the percentage change from the previous year

Apartment Market

Theapartment market consists of building units devoted
toresidential dwellings. Average rents are quoted for a
two-bedroom apartment.

Economic Structure

Canada is set as the benchmark for economic diversity.
Itis proposed that the Canadian economy iswell diver-
sified; hence, a comparison can be made between the
Chasand the Canadian economy. The value 1 is given
toa metropolitan area that has the same industrial struc-
tureas Canada. A value of Omeans that the WA hasa
totally different economic structure and thus implicitly

lacks diversity.

n | Metropolitan Outlook—Autumn 2010

Comparative Employment

Employment is disaggregated into six sectors: industrial;
office; fransportation and warehousing; wholesale and
retail trade; personal services; and non-commercial
services. This fable shows the share of each employment
component relative to the total.
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Dominant Industries

Using the Morth American Industrial Classification
System (NAICS), this table presents the most important
industries for the ChA, ranked by employment.
Industrial disaggregation is doneat the four-digit level.
The number of employees is quoted in units of thousands.

Employment Market Variahility

Fluctuations

Fluctuation linked to Canada is an indication of the
deqree of correlation between changesin employment in
the ChA and changes in employment in Canada between
1987 and the current year

Fluctuation not linked to Canada isan indication of the
deqree of correlation between changesin employment in
the CIA4 and changes in factors cther than employment
changes in Canada.

Compared to Canana

This kar chart represents the ratio of the standard
deviation of total employment growth in the CA to

the standard deviation of total employment growth in
Canada. The interpretation of this ratio is that the higher
the number on the bar chart, the more volatile the labour
mmarket in the CIIA relative to Canada.

Personal Income Per Capita

Personal income per capita is presented at the CMA,
provincial and national levels. The information is
presented in thousands of current (nominal) dollars.

Construction, Commercial Real Estate, and Income Overview

Buikding Permits

Historical data are in units of thousands for the number of building permits issued and are pre-
sented ona disaggregated level. Total building permits can be split into two main categories:

Office Sector

residential and non-residential. Furthermore, the non-residential sectoris divided into three
sub-components: industrial; commercial and public administration; and non-commercial.

The total CMA office sector is quoted in units of thousands of square feet. This value evolves
over time, and an annual growth percentage value is listed. The vacancy rate measures the
amount of physically vacant space as a percentage of total inventory. Employment in thousands
of units for the office sector is also quoted. The office sector is defined by these industries: infor-

mation and cultural services: finance, insurance, and real estate: business services, and public

administration.

Bankrupteies

Businessand consumer bankruptcy fiqures are available from Industry Canada.

Find this report and other Conference Board research at www.e-library.ca



Taxahle Income by Sub-Metropolitan Area
The |atest data available from Revenue Canada have
been used to compile the total taxable incomefor sub-
metropolitan areas, in units of thousands of dollars,
The average taxable income per filer is calculated \
according to the number of people who file a tax report.
Furthermare, the portion of taxable income that comes

from employment income is highlighted.
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GLOSSARY OF ECONOMIC TERMS

Gross domestic product (GOP}: & measure of the overall economic activity (value of goods and services produced) within an economy,
GOP at market prices: Represents the value of GDP as paid by final consumers; excludes subsidies but includes indirect taxes,

GOP at hasic prices: Equivalent to GDP at market prices plus subsidies (product related) and minus indirect taxes (property and payroll

but not sales taxes). It measures the value of producers” output. GDP at basic prices replaced GOP at factor cost, which was discontinued
inJanuary 2002,

Realversus nominal dolfars: Real dollar economic measures such as GOP adjust for price changes and measure activity in a base year
(e.q., 2002 $). Year-to-year changes in real or constant dollars reflect changes in quantities produced. Mominal dollar measures reflect quantities

produced in prevailing prices (e.q., $ 000s). Year-to-year changes in nominal or current dollars reflect changes in both quantity and market prices.

inffation: £ sustained rise in the average level of all prices, The Consumer Price Index is one measure of inflation and is Used as a proxy for
inflation at the uban level,

Labour force: The total number of persons employed in both civilian and military jobs, plus the number of persons who are Unemployed.

Participation rate: The total labour force expressed as a percentage of the population aged 15 years and over,
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St. John’s

Conception Bay South T

Portugal Cove-St. Philips T

Pouch Cove T

Flatrock T

Torbay T

Logy Bay-Middle
Gove-Outer Cove T

Bauline T

Paradise T

st John's C

Mount Pearl C

Petty Harbour-Maddox Cove T

Bay Bulls T

Witless Bay T

Halifax

Cole Harbour 30 R
Shubenacadie 12 R
Halifax RGM

Sheet Harbour 36 R

Saint John

Saint Martins PAR
St. Martins VL
Simonds PAR
Saint John C
Musquash PAR
Lepreau PAR
Petersville PAR
Upham PAR
Hampton PAR
Hampton T
Rothesay PAR
Westfield PAR
Kingston PAR
Grand Bay—Westfield T
Greenwich PAR
Rothesay T
Quispamsis T

Saguenay
Saint-Fulgence M
La Baie V
Laterriére V
Chicoutimi ¥
Tremblay CT
Saint-Honoré M
Shipshaw M
Jonquiere v
Lac-Kénogami M
Larcuche M

Québec

Beaumont M

Saint-Frangois P

Sainte-Famille P

Saint-Jean P

Saint-Laurent-de-
[Tle-d'Orléans M

Sainl-Pierre-de-ITle-d’Orléans M

Sainte-Pétronille VL

Chateau-Richer ¥

LAnge-Gardien P

Boischatel M

Sainte-Catherine-de-
la-Jacques-Cartier V

Fossambault-sur-le-Lac ¥

Lac-Saint-Joseph V

Shannon M

Saint-Gabriel-de-Valcartier M

Lac-Delage V

Stoneham-et-Tewkeshury CU

Lac-Beauport M

Sainte-Brigitte-de-Laval M

Beauport V

Vanier Y

Notre-Dame-des-Anges P

Sillery V

Québec ¥

Charlesbourg v

Saint-Fmile v

Lac-Saint-Charles V

Loretteville v

Val-Bélair v

LCAncienne-Lorette V

Sainte-Foy ¥

Cap-Rouge V

Saint-Augustin-de-Desmaures M

Wendake R

Pintendre M

Saint-Joseph-de-la-
Pointe-de-Lévy P

Lévis V

Saint-Lambert-de-Lauzon P

Sainl-Etienne-de-Lauzon M

Sainte-Héléne-de-Breakeyville P

Saint-Jean-Chrysostome ¥

Saint-Romuald v

Charny 'V

Saint-Rédempteur V

Saint-Nicolas v
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Canadian Census Metropolitan Areas

Sherbrooke

Ascot Corner M
Stoke M
Saint-Denis-de-Brompton P
Waterville V
Lennoxville ¥

Ascot M

Fleurimont Y
Bromptonville ¥
Sherbrooke 'V

Rock Forest v
Deauville M
Saint-Elie-d' Orford M
Compton M

North Hatley VL
Hatley CT

Trois-Riviéres
Ghamplain M
Saint-Maurice P
Sainte-Marthe-du-Cap ¥
Gap-de-la-Madeleine v
Saint-Louis-de-France ¥
Trois-Riviéres V
Trois-Rivigres-Ouest v
Pointe-du-Lac M
Bécancour V
Wolinak 11 R

Maniréal

Lavalfrie VL
Saint-Antoine-de-Lavaltrie P
Richelieu ¥
Saint-Mathias-sur-Richelieu M
Chambly v

Carignan 'V
Saint-Bruno-de-Montarville v
Saint-Basile-le-Grand V
McMasterville M

Otterburn Park ¥
Mont-Saint-Hilaire 'V
Beloeil V
Saint-Mathieu-de-Beloeil M
Brossard ¥

Saint-Lambert ¥

Greenfield Park 'V
Saint-Hubert 'V

LeMoyne V

Longueuil ¥

Boucherville ¥

Sainte-Julie 'V
Saint-Amable M
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Varennes V
Gharlemagne V
Le Gardeur V
Repentigny V
Saint-Sulpice P
LAssomption ¥
Lachenaie V
Terrehonne ¥
Mascouche V
La Plaine V
Laval ¥
Montréal-Est ¥
Anjou V
Saint-Lécnard v
Montréal-Nord ¥
Montréal v
Westmount ¥
Verdun V
LaSalle V
Montréal-Ouest ¥
Gote-Saint-Lue C
Lachine V
Hampstead V
Qutremont ¥
Mont-Royal ¥
Saint-Laurent ¥
Dorval G
[Mle-Dorval vV
Pointe-Claire ¥
Kirkland V
Beaconsfield ¥
Baie-d'Urfé V

Sainte-Anne-de-Bellevue 'V

Senneville VL
Pierrefonds v
Sainte-Genevigve Y
Dollard-des-Ormeaux V
Roxboro V
LTle-Bizard V
Saint-Mathieu M
Saint-Philippe M
La Prairie V
Gandiac v

Delson V
Sainte-Catherine V
Saint-Constant 'V
Saint-Isidore P
Mercier V
Chiteauguay V
Léry V

Kahnawake 14 R
Maple Grove V



Canadian Census Metropolitan Areas

Beauharnois V
Melocheville VL

Les Cedres M
Pointe-des-Cascades VL
LTle-Perrot v
Notre-Dame-de-ITle-Perrol M
Pincourt v
Terrasse-Vaudreuil M
Vaudreuil-Dorion 'V
Vaudreuil-sur-le-Lac VL
LTle-Cadieux ¥

Hudson V

Saint-lLazare P
Saint-Eustache 'V
Deux-Montagnes V
Sainte-Marthe-sur-le-Lac vV
Pointe-Calumet M
Saint-Joseph-du-Lac M
Oka M

Saint-Placide M
Kanesatake R
Boisbriand V
Sainte-Thérese Y
Blainville ¥

Rosemére V

Lorraine ¥
Bois-des-Flion ¥
Sainte-Anne-des-Plaines 'V
Mirabel ¥
Saint-Colomban P
Bellefeuille
Saint-Jérdme v
Saint-Antoine 'V
Lafontaine V

Gore CT

Ottawa—Gatineau
Buckingham V
Masson-Angers V
Gatineau v

Hull v

Aylmer ¥
Val-des-Monts M
Cantley M
Chelsea M
Pontiac M

La Péche M
Clarence-Rockland C
Russell TP

Ottawa C
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Kingston

Frontenac Islands TP
Kingston C

South Frontenac TP
Loyalist TP

Oshawa
Whitby T
Oshawa C
Clarington T

Toronto

Pickering C

Ajax T

Uxbridge TP

Vaughan C

Markham T

Richmond Hill T

Whitchurch-Stouffville T

Aurora T

Mewmarket T

King TP

East Gwillimbury T

Georgina T

Ghippewas of Georgina
[sland First Nation R

Toronto C

Mississauga C

Brampton C

Caledon T

Mono T

Orangeville T

Oakville T

Milton T

Halfon Hills T

New Tecumseth T

Bradford West Gwillimbury T

Hamilton
Burlington C
Hamilton ©
Grimshy T

St. Gatharines—Niagara
Fort Erie T

Port Colbome C
Wainfleet TP

Pelham T

Welland C

Thorold C

Niagara Falls C

Niagara-on-the-Lake T
St Catharines C
Lincoln T

Kitchener

North Dumfries TP
Cambridge C
Kitchener G
Waterloo C
Woolwich TP

Loandon

Central Elgin TP

St Thomas C
Southwold TP
strathroy-Caradoc TP
Thames Centre TP
Middlesex Centre TP
London G

Windsor
Amherstburg T
Lasalle T
Windsor C
Tecumseh T
Lakeshore T

Greater Sudbury
Whitefish Lake 6 R
Greater Sudbury C
Wahnapitei 11 R

Thunder Bay
Neebing TP

Fort William 52 R
Thunder Bay C
Oliver Paipoonge TP
Gillies TP

(’Connor TP
Conmee TP
Shuniah TP

Winnipeg

Taché RM

Ritchot RM

St Frangois Xavier RM
Winnipeg C
Headingley RM
springfield RM

East St Paul RM
West St. Paul RM

st Clements RM

Brokenhead 4 R
Rosser RM

Regina

Pense No. 160 RM
Belle Plaine VL

Pense VL

Sherwood No. 159 RIM
Regina C

Grand Coulee VL
Edenwold No. 158 RIM
White City T

Pilot Butte T
Balgonie T

Edenwold VL
Lumsden No. 189 RM
Disley VL

Buena Vista VL
Lumsden T

Lumsden Beach RY
Regina Beach T

Saskatoon

Thode RY

Dundurn No. 314 RM
Dundurn T

Shields RY

Corman Park No. 344 RM
Saskatoon C
Langham T

Warman T

Blucher No. 343 RIM
Martensville T
Bradwell VL

Allan T

Dalmeny T

Elstow VL

Osler T

Golonsay No. 342 RM
Glavet VL

Meacham VL
Golonsay T

White Cap 94 R
Vanscoy No. 345 RM
Delisle T

Vanscoy VL

Asquith T

Calgary

Rocky View No. 44 MD
Calgary C
Chestermere T
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Cochrane T
Airdrie C

[rricana VL
Beiseker VL
Crossfield T

Tsuu T'ina Mation 145 R

Edmonton
Bruderheim T
Leduc County GM
Beaumont T

New Sarepta VL
Leduc C

Devon T

Calmar T
sundance Beach SY
Thorshy VL
[taska Beach SY
Golden Days SV
Warburg VL
Parkland County CM
Seba Beach SV
Betula Beach SV
Point Alison SV
Lakeview SY
Kapasiwin SV
Wabamun VL
Autumn Lake VL
Stony Plain T
Spruce Grove G

Canadian Census Metropolitan Areas

Strathcona County SM
Fort Saskatchewan C
sturgeon County MD
Edmonton ©

St Albert G
Gibbons T

Redwater T

Bon Accord T
Morinville T

Legal T

Stony Plain 135 R
Alexander 134 R
Wabamun 1334 R

Abbotsford
Abbotsford C
Mission DM

Fraser Valley H RDA
Upper Sumas 6 R
Matsqui Main2 R

Vancouver
Langley DM
Langley C
Surrey G
White Rock C
Delta DM
Richmond ©

Greater Yancouver A RDA

Vancouver G

Burnaby C

New Westminster C
Coquitlam C
Belcarra VL
Anmore VL

Port Coquitlam C
Port Moody C
North Yancouver DM
North Yancouver G
West Vancouver DM
Bowen Island M
Lions Bay VL

Pitt Meadows DM
Maple Ridge DM
Semiahmoo R
Tsawwassen R
Musqueam 2 R
Coquitlam 2 R
Coquitlam 1 R
Burrard Inlet 3 R
Mission 1 R
Capilano & R
Barnston Island 3 R
Musqueam 4 R
Seymour Greek 2 R
Katzie 2 R
MchMillan Island 6 R
Matsqui 4 R
Katzie 1 R
Langley 5 R
Whonnock 1 R

Victoria

North Saanich DM
Sidney T

Gentral Saanich DM
Saanich DM

Dak Bay DM
Victoria C
Esquimalt DM
Golwood C
Melchosin DM
Langford DM
View Royal T
Highlands DM
Sooke DM
Capital H RDA
Cole Bay 3 R
Union Bay 4 R
Fast Saanich 2 R
South Saanich 1 R
Becher Bay 1 R
Esquimalt R 10000
New Songhees 1A R
TSou-ke1 R
TSou-ke2 R

Abbreviations:
G =City

IM = Island Municipality

R =Indian Reserve

SV = Summer Village

CM = County (Municipality) M = Municipalité RDA = Regional District Electoral Area T = Town

CT = Canton (Municipalité de) MD = Municipal District RGM = Regional Municipality TP = Township
CU = Cantons unis (Municipalité de) P = Parcisse (Municipalité de) Ri = Rural Municipality V=VYile
DM = District Municipality PAR = Parish RV = Resort Village VL =Village

Mote: The 2001 census metropolitan areas reflect the agglomeration of several individual municipalities into one jurisdiction. For example, Halifax CRMA now
encompasses Halifax Regional Municipality, Cole Harbour, Shubenacadie, and Sheet Harbour. The Halifax Regional Municipality includes Bedford, Dartmouth, and
Halifax, which were listed separately in the 1996 definition of the Halifax ChMA.

In 2001, Stalistics Canada incraased the number of CMAs to 27 Abbotsford and Kingston were added.
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Cross-City Comparison

Real GDP growth (per cenf)

Real GDP growth (per cent)

Real GDP growth (per cent)

2009 20101 20111-2014f
HAlFAX e, 0.9 TOTONMO e 47 GAGATY oo, 42
Québec Gity . 01 Hamilton ... 45 EAMONION ..o, 40
WINNIPEY oo —0.5 SASKATION oo, 45 TOTONO oo, 36
Otlawa—Gatineau ..., 0.7 VaNCOUVET covossininmi s s sl 43 SaSKAOON .icesiziniis immnn s 3.6
Montréal ..o 09 EAMOnton ..o 3.8 VANCOUVET ..o 3.4
VICOTIA v, -1z Ottawa—Gatineau ..., 37 REAINA ..o, 32
YANCOUVET o, =] REina ..o, 35 Hamilton ..., 3.1
J I, 23 GalOaRY: wemmmenmesmrmm e 35 L — 2
Regina ... -3.0 Québec City . 34 VICtONa oo 26
SaSKAON oo -34 VICIOTIa oo 33 Montréal ... 25
Hamilton ..o, -3.8 Montréal ..o, 32 WINNIPED ... 2.5
Galgamy: coevmmemmepmmn ey —45 I 32 Ottawa—Gatineau ............ccoocvivcsevicnn i, 24
Edmonton ... 51 Winniped ..o, 24 Québec City .o, 24
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CANADA

¢ Fiscal stimulus—especially infra-
structure spending—uwill continue to
contribute to econormic growth this
Ve,

¢ The European debt crisis and mixed
signs among economic indicators in
the United States suggest the path fo
a full global recovery will be bumpy.

Overview Canadian households, businesses, and
governmenis have been enjoying the boost brought
about by the strong economic recovery that typi-
cally follows a steep tecession. Despite the woes
still plaguing many of the world’s developed
economies, Canadian households have regained
confidence and opened their wallets wide or taken
advantage of record-low lending rates to boost
spending. At the same time, government spending—
specifically in the form of infrastructure spending—
has been gaining more and more traction, helping
to bolster construction and job growth. For busi-
nesses, the economic recovery has lifted sales and
prices, helping to rebuild profits. The springboard
start to the year suggests that after contracting by
2.5 percent in 2009, real gross domestic product in
Canada is forecast to advance by 3.6 per cent in 2010.

U.S. Recovery Still Hesitant The current fore-
cast remains dependent on a modest (but crucial)
recovery in U.S. household spending. While
Americans have loosened their purse strings, the
recovery is still fragile and will remain so until
we see stronger employment and income gains.
Shell-shocked U.S. businesses seem wary of hiring
in such a tumultuous global environment. And
while global financial and equity markets remain
nervous about the European debt crisis, concern is
growing that too quick a withdrawal of stimulus
could restrain—or even derail—global economic
growth. Despite these risks, our forecast assumes

that the economic recovery in the United States will
forge steadily ahead. Although the U.S. economy
shed 350,000 jobs in June and July combined, the
loss followed five consecutive months of gains.
There’s a long way to go before the 8 million jobs
lost during the recession are recouped, but the sit-
vation has generally improved. Job creation, cou-
pled with rock-bottom interest rates, should help
stimulate home sales and prices—another key
ingredient for a more solid and sustained recovery.
These factors—stronger U.S. consumer spending
and recovering new home construction—are key
to providing a stronger lift to Canadian exports,
particularly given the robust Canadian dollar.

Growth in Domestic Demand Set to Slow
Somewhat Canadian households have clearly
recovered from their recession blues—consumer
spending growth turned positive in the second
quarter of 2009 and has been accelerating ever
since. This has provided a strong impetus to over-
all economic growth and is largely responsible
for bringing our economy out of recession. The
turnaround in spending is not surprising. All of
the elements required were present: low financing
rates, a turnaround in employment, a recovery in
consumer confidence, and a reversal of wealth
effects thanks to the turnaround in Canadian equity
markets and a recovery in real estate values. More
surprising is how strong the rebound in consumer
spending has been. Pethaps buoved by the prospects
of future tax hikes and increased lending rates,
growth in household spending has outpaced income
and brought the aggregate household savings rate
down from over 3 per cent in early 2009 to 2.8 per
cent in the first quarter of 2010. Moreover, house-
hold debt as a share of income continues to swell—
a factor that will hold back spending as increasing
lending rates boost the cost of carrying debt. These
conditions set the mood for much weaker growth
in consumer spending over the second half of
2010 and into next year.

Economic Indicalors 2010f
Real GDP at market prices (2002 § millions)1,311,260 1318055 1285604 1332284
percentage changs 2 g4 — 36
Total employment (C00s) 16,864 17,121 16,849 17,129
percentage changs 23 i —l5 1.7
Unemployment rale 6.0 6.1 8.3 80
Personal income per capita S5714 36,803 36,462 37 97
Population (000g) 32 887 33,276 33,690 34,085
[percentage changs i i i 11
Single-family housing starts (000s) 1189 S /a7 1015
Multi-family housing starts (000z) 109.4 il 3.4 87.0
Retail sales ($ millions) 492 565 427,896 415,413 444,401
percentage change G S =20 7.0
CPl (2002 =1.000) 1.114 1141 1.144 1.169
[percentage changa 2 24 a3 27

The rebound in consumer confidence and record-
low mortgage rates led to frenzied activity in real
estate markets beginning in the second half of
2009. But, as for consumer spending, the pace of
residential construction will also ease sharply in
coming months, as overall economic growth
slows and higher interest rates kick in over the
second half of this year. Moreover, the contribu-
tion from new fiscal stimulus will start to ease
over the second half of 2010, before it drops in
2011. These domestic factors suggest that the pace
of economic recovery will slow over the second
half of this year and next year, with a slightly bet-
fer performance expected for 2012.

With the federal and provincial governments
pulling back hard on the reins of spending start-
ing next year and a softening in the pace of global
economic growth, the rise in Canada’s overall
GDP will soften from the expected 3.6 per cent
this year to an anticipated 2.9 per cent in 2011.

Forecast Risk

¢ [herisks fo Canada’s eco-
NOMIG recovery come mostly
from outside its borders,
including concerns over
the European debt crisis,
lagging LS emplayment,
and slower industrial pro-
duction in China. Still, our
sense Is that the global and
U.&. economies will adhere
fo a steady path of growth
and recovery, and that the
chances of a feared “double-
dip” recassion are remote.

Real GDP Growth

2009 2010 2011-2014  2005-2014
—2.5% 3.6% 29% 21%

Credit Quality

AdA
Standard & Poors

20121
1,370312 1414020 1,457,313 1,494,891
A & 3.1 26
17,526 17,909 18,171 18,364
2o 27 14 5
74 6.5 6.1 5.8
39,107 40,548 41,941 43,254
34,433 34,809 35,195 35,580
i i1 i i1
99.3 102.8 1016 102.1
90.4 96.0 934 99.9
465,148 486,193 206,579 525,657
47 45 42 38
1.200 1.227 1.253 1.280
27 23 2.1 21
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ONTARIO

» After being the province the hardest
hit by the recession, Ontario is set to
be the fastest-growing province this
year, with an estimated GDP growth
rate of 4.5 per cent.

* Employment growth Is expected to
push consumer demand up consid-
erably this yeer,

Trade Recovery Is Well on Its Way Ontario’s
manufacturing sector is on the road to recovery.
Indeed, the nominal value of vehicle shipments
alone rose 77 per cent between July 2009 and
July 2010. Overall, manufacturing output was up
9.3 per cent in the first quarter of 2010 from its
recessionary low in the second quarter of 2009;
itis forecast to be 10.3 per cent higher in 2010 as
a whole and an additional 3.7 per cent higher in
2011. As a result, exports are expected to bounce
back by 12.2 per cent this year. But most of the
trade recovery already happened in the first half
of 2010—it1s expected to moderate over the next
18 months, with real exports forecast to advance
by 5.7 per centin 2011, Sturdy imports will again
leave the trade sector a negalive contributor to
bottom-line growth over the next two years.

Investment Brisk Investment is playing aleading
role in the recovery of Ontario’s economy. Total
investment in real terms is expected to grow at a

brisk 11.8 per cent pace in 2010, thanks to strong
residential and non-residential (business and gov-
ernment) investment. Overall investment growth
is forecast to slow to 6.3 per cent in 2011, as gov-
ernment stimulus spending winds down and the
Ontario government atfempts to tackle the deficit.
However, residential investment activity should
remain steady.

HST Dampening Short-Term Consumption
The HST, which came into effect July 1, may put a
slight damper on consumer expenditures this year
as prices inctease for certain goods and services,
such as gasoline and professional fees. However,
we expect that business costs savings will be passed
on to consumers within the next few quarters. As
well, to partially compensate for the added costs
to consumers, the Ontario government has already
sent out the first of three Ontario sales tax transition
benefit cheques that will total $300 to $1,000 over
the next year. Real consumer spending is forecast
to advance by 3.1 per cent in 2010 and by 3 per
centin 2011.

Government Spending Set to Fall in 2011 The
Ontario government is anticipating a deficit of
$19.7 billion in 2010. The much stronger economic
rebound so far this year will help public finances,
but not enough to balance the books. With deeper
pressures from health-care expenditures down the
road, the government intends to control other
expenses. [Lis trying to negotiate a wage freeze
for the next two years for all public sector employ-
ees. If the affected parties and unions accept such

Employment in Perspective (2004 = 1.0)
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a freeze, over 100,000 Ontarians will be affected,
something that would likely dampen their con-
sumption prospects. The Ontario govermment is
already set to reduce its infrastructure spending
next year, and real capital expenditures by all levels
of government will contract by 4.2 per cent as the
recession-fighting stimulus is clawed back.

Ontario’s economy is already well on its way
to recovery, after taking a 3.1 per cent hit to
its GDP during the recession in 2009. Real
GDP is projected to rise by 4.5 per cent in
2010, the highest of all provinces, and by 3 per
cent in 2011.

Industry Outlook, 2010-2014

(avarage annual compound growth rate)
Non-com. ser,
Fersonal ser,
WE&R trade
Trans, & ware,
ffice
Industrial
Tofal :
[ I I I \ |
0 1.0 20 30 40 50
Forecast Risk
e Although exports are expected
S fo be up markedly, their
growth depands on the
Furopean debt crisis not
dampening American con-
sumers’ spirits,

Real GDP Growth

2009 2010 2011-2014  2005-2014
-31% 4.5% 3% 21%

Credit Quality

AA-
Standard & Poor's

Economic Indicators

Real GDP at hasic prices (2002 § millions) 452,346 491,114 476,002 487,616
pereantage change 23 =i 0 45
Total employment (0003 5,593 slateis) 6,027 6,644
pereantage change 16 1.4 =~ 14
Unemployment rate 6.4 6.5 9.0 86
Personal income per capita 36,497 a2y 36,666 38052
Population (C00s) 12,777 T2 13,052 13,188
[percentage change 1.0 o 1.0 1.0
Single-family housing staris (0003) 378 311 22.8 328
Multi-tamily housing starts (0003) 302 440 di 308
Retail sales ($ millions) 145,965 151,672 147,920 159,044
percaniage change 3.8 i —i e,
GPI (2002 =1.000) 1.108 11sd 1.137 1171
percentage change 1.8 23 04 3.4

20121 20131
512,537 530,014 547,343 562,289
30 34 3.3 A
6,335 7,019 7,149 ey
28 A 1.4 14
7.8 6.6 6.0 5.8
39,670 41,087 42,436 43,770
13,351 13,520 13,699 13,886
1.2 1.3 1.3 14
35.4 403 40.8 412
36.3 42.8 453 461
167,997 175,730 183,095 190,406
56 46 42 40
1.203 1.229 1.256 1.283
28 2.1 27 27
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¢ Manufacturing output in Toronto is
on track to post double-digit growth
this year after declining in each year
since 2005,

* Wholesale and retail frade has
rebounded nicely in 2010, as con-
sumers continue to regain confidence
following last year's global recession.

Overview The recovery in Toronto’s economy

is now well under way, with real GDP growth
expected to reach 4.7 per cent in 2010, Last year's
recession hit the census metropolitan area’s man-
ufacturing and construction sectors hard, leading
to a double-digit decline in goods sector output.
However, increaged demand, at home and abroad,
has provided a lift to manufacturing output this
year. At the same time, the construction sector
has benefited from government stimulus spending
and a rebound in housing starts, thanks to low
interest rates, improved consurmer confidence, and
a strengthening job market, The recovery has also
boosted the services sector, which is expected to
expand by 3.9 per cent in 2010, Continued wide-
spread growth should result in a further 3.6 per
cent increase in real GDP next year.

Manufacturing Output Set to Rise Finally
Toronto’s manufacturing sector posted the largest
decline on record last year, contracting nearly 14 per
cent, as the worldwide downturn pummelled dernand.
As a result, manufacturing employment slipped
12.7 per cent, Unfortunately, 2009 was not the
first negative year for this industry—manufacturing
output in the region had been falling steadily since
2006, and was weak for several years before that.
The sector was hurt by a mild U.5. recession early
last decade. It then fell victim to the high-flying
loonie, which made Canadian goods more expen-
sive in the U.5. market. It also had to contend
with rising oil and gas prices, which particularly
hurt the automotive industry, a big player in the
region. Indeed, leading up to the recession, manu-
facturing output had already declined an average
of 4.5 per cent per year from 2006 to 2008, while
sectoral employment had dropped 3.3 per cent,
on an average annual basis,

But a turnaround is now under way. By the third
quarter of 2009, with econornic conditions improving,
manufacturing output began to rise, and it has con-
tinued to do so in each quarter since. Accordingly,
the industry is expected to record a 9.7 per cent
increase in output this year and a further 3.1 per
cent gain for 2011, Output growth is then forecast
to average 3.7 per cent per year from 2012 to 2014,

Housing to Lead Construction Rebound The
congtruction sector in Toronto algo suffered under
the economic downtum. While work on several
non-residential construction projects continued
throughout the region last year, the residential
market was weak, with housing starts tumbling
38.5 per cent. In level terms, starts slipped to
25,900 units in 2009, their lowest level gince
1898, Both single and multiple-unit houging
starts declined. Fortunately, new home demand
picked up in last year's second half, spurred on

Real GDP Growth and Ranking

2009 2010 2011-2014 2005-2014
—-2.3% 4.7% 6% 26%
#2 #1 #3 #5
Outaf 13 Chiks
Gredit Quality Cost of Living
AA 992
City of Toronto Carada= 100%
Standard & Poors

by the beginnings of an economic recovery and
very low interest rates. The turnaround has con-
tinued in 2010. As a result, housing starts are
expected to increase by 18.6 per cent this year.
And even though activity may slow down again
in the coming months with interest rates forecast
to rige, the stronger economy and healthy popula-
tion growth should keep starts on an upward
trend. Housing starts will increase by an antici-
pated average of 17 per cent per year from 2011
to 2012,

Non-residential investment activity has also been
healthy, thanks to projects funded by government
stimulus spending, as well as several ongoing
projects such as the Trump Tower and Maple
Leaf Square. Other projects that are getting under
way in 2010 include the second and third towers
at the Bay Adelaide Centre, as well as upgrades
and maintenance to Toronto’s transit systern. All
in all, construction output is expected to advance
by 5.4 per cent this year and by 5.3 percent in
2011. There is potential for even greater non-resi-
dential construction growth, as Toronto will need
to get ready to co-host the 2015 Pan Am Games with
Harnilton, From 2012 to 2014, construction output
is forecast to increase by 4.4 per cent per year.

Wholesale and Retail Trade Growth Strong A
rebound in employment, combined with stronger
income growth and improved consumer confidence,

Economic Indicators 2007 2008 2009 2010f
Real GDP at basic prices {2002 $ millions) 222,133 222,692 217,539 227 863
percentage change 3.0 &3 23 47
Total employment (000s) 2,565 2,920 2,890 2,949
percentage change 23 1.9 1.0 20
Unemployment rate 6.8 6.8 95 9.0
Personal income per capita 38,453 39,187 38,549 39,738
percentage change 3 1.9 -6 gt
Population (000s) 5,433 553 5,623 el
percentage change 1.8 1.8 1.7 T
Total housing starts 33,293 42,212 25,949 30,775
Retail sales ($ millions) 53126 61,049 50113 62,21
percentage change 54 50 -3.2 i
CPI {2002 =10} 1,105 113 1,136 Tlied
percentage change 1.9 24 05 I

Shaded area reprasents forecast data, 1= forecast,

sources: Statistics Canada; CMHC Housing Time Serias Database; The Conference Board of Canada

20111 2012f 20131 2014f
236,014 245,315 254,375 262,807
36 3.9 3.7 34
3,044 3,140 3,229 3,300
3.2 37 28 &7

8.2 71 6.3 6.0
41,331 42,768 44,269 45,665
40 3.7 3.5 27
5,822 5,934 6,052 6,174
1.8 il 20 20
36,055 42,160 45,036 47,228
B5, 889 69,412 72,694 76,098
58 o) 47 47
1.205 1.230 1.257 1.285
28 21 22 22
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has resulted in healthy domestic demand this year. Employment Outlook
Indeed, retail sales are on track to increase by a

solid 5.3 per cent in 2010. Accordingly, whole- 2010 {annual growth rate) 20112014 {average annual compound growth rate)
sale and retail trade output is expected to see the

biggest gain in cutput on the services side of the G851 (. D5 Non-com. ser, 33
economy, up by 8.4 per cent. As well, the strength

in the housing market will lift finance, insurance, r Personal sar. 96
and real estate output by 4 per cent this year. o6 : |
Likewise, a rebound in the manufacturing sector WER trads : 40 WER trade | 99
will drive up transportation and warehousing out-

put by 6 per cent. Public administration and defence Trans. & ware. a0 [: Trans. & ware. EE

output, meanwhile, is projected to post 5 per cent

growth. In contrast, business services ontput is Office 32 Office 24

expected to contract by 0.6 per cent, down for the
second year in a row. All in all, output growth in Industrial j 29 Industrial 2.4
the services-producing industries is projected to
come in at 3.9 per cent in 2010. Further gains in Tolal 20 Total 2

the economy next year should then help lead to T — T I I i ‘
widespread gains in all sectors. In total, services 8 f5 4 20 2 4 § 0 i 9 3 4

sector output will expand by an anticipated 3.6 per
centin 2011. Source: The Conference Board of Canada.

Toronto is expected to see a 4.7 per cent increase

extyer ds workd econf)mles SORIETH recqver 2010 (annual growth rate) 2011=2014 (average annual compound growth rate)
from last year’s recession. The manufacturing
sector is finally expanding in 2010—for the first
time in five years. At the same time, stronger Non—com. ser. 32 Non-com. ser. 37
housing starts and government stimulus spend-
ing have provided a lift to the construction Personal ser. | 23 Parsonal ser. 35
sector, while wholesale and retail trade output
has benefited from improved consumer confi- &R trade Ja4 WaR trade | 3.4

dence, low interest rates, and a strengthening

job market, Trans. & ware, 6.0 Trans. & ware, 24
Office 28 Office 3.7

Industril 83 Industrial EE

Forecast Risk

o Inventories of new homes Totel | Total |36

could climb higher than T T 1T T T T
expected, resulting in lower- 0123456789 D 1 ¢ 34 5

than-anticipated housing
sfarts next year, Source: The Conference Board of Canada.

Employment in Perspective Sources of Migralion Housing Starls

2004 =1.0 Index 2004 = 1.0
[ Intercity {24 Interprovincial M inemational 19
1.25 ‘
120,000 Toronto
L2 ToroﬂtM/ 100,000 1.0 /
115 80,000 W
110 / b0 08 N Canada
1'05 /M Canada 40,000 i V
] 20,000 0.6
o ~ 20,000
R e e e e 30000 0.4 T T T T T T T T 1]
= WD W M~ o O 5 :: i e = o o N o=
SSSSSSErEREER 07 08 09 10 11 121 13F 14f R
Sources: The Conference Board of Canada; CMHC Housing
Sources: Statistics Canada; The Conference Board of Canada. Sources: Statistics Canada; The Conference Board of Canada. Time Series Databaze.
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Real Estate

Downtown office market (201002}
s B B e e e e e
Average Class A netrent ($/sg. ft) ... 52435

Suburban office market (201002)

s N B e e e e e i
Average Class A netrent ($/s0. 1) ... $16.75
Industrial market (201002)

Overall availability rate...oiiinii 0 5%
Average naf rant ($/sa. ft) . 5482
Apartment market (April 2010}
Two-bedroom vacancy rate ..o 20%
Average two-bedroom rent . ...........$1,134.00

Sources: GB Richard Ellis; CMHE Housing Time Series Database,

Comparative Employment, 2009

(share of total employrment)

Sector Toronto Ontario Canada
Industrial 0.18 0.1 0.22
Dffice 0.33 0.28 0.25
Transport and

warehousing 005 0.0b 0.05
Wholesals and

retail frade 0.15 0.15 016
Personal services 0013 013 013
Non-commercial

3ervices 015 018 019
Total 1.00 1.00 1.00

Sources: Statistics Canada; The Conference Board of Canada,

Dominant Industries, 2009

Class* Industry Employees
(000s)
44114543 Retail trade .................317.0
5211, 5e21-23,
§231-39 FINANCZE v 109
2320 Construction..................155.8
f221-24 Food & beverage services . 138.2
4111-91 Wholesale trade ... 1287
6111 Frimary & sec. schools . 113.2
511142 Info. & cultural ind.......... 108.0

5511, 661112,

561517, 5619 Other managament &

S0l administrative services ....85.2
621119 Ambulatory health care serv. 80,8
5415 Computer sys. design serv. 77.8

*North American Industrial Classification System
Sourge: Statistics Canada.

Economic Structure, 2009

0.88
Toronto

Highly diverse =1
Not diverse=0

Sources: Statistics Canada; The Conference Board of Canada,

Employment Market Variabilily

Fluctuations

Mo link Linkto
to Canada Canada
19% 81%

Compared to Canada

Toronto —*65

Canada 100
I I

0 50 100 150 200

Sources: Statistics Canada; The Conference Board of Canada.

Personal Income Per Capita, 2009

(3 000s)

Canada 3.5

Ontario 3.7

Toronto 385
17 17T 17 17T 1T 1T T°1

0 5 1015 20 25 30 35 40 45

Sources: Statistics Canada; The Conference Board of Canada.

Construction, Commercial Real Estate, and Income Overview

2001 2002 2003 2004 2005 2006 2007 2008 2009

Building permits (§ 000s)

Tofal 9534906 10525171 11642394 12148850 11421317 11022330 13,291,434 12234166 9,951,769
Residential 5,999 354 7,256,279 7417823 7,650,593 7495343 7120759 8105246 7 112,561 6,155,497
Non-residential Sonls sl 3,268,892 4224 571 4498157 3924974 3901511 5,185,188 5,121,605 3,/96.272

Industrial 663,585 561,471 963,349 g b 679,156 725,652 915017 728,565 488,656
Commercial 1,805,487 1,501,856 1,883,140 2,198,456 2186571 2,386,161 3114836 3.214,770 2442735
Public admin. & non-comm. 1,066,479 1,205,560 1,378,082 1,287,785 1,059,147 789,758 1,185,335 1,178,270 864 881

Office seclor*

Mo, of square fest (000s) 71,361 73,489 74,165 73495 75,139 74316 74,335 74,625 77,894
percaniage change 45 3.0 039 — O i a0 04 4.5

Vacancy rate (%) 96 12.1 14.2 153 9.6 {6 56 49 13

Employment (0003) 778 75 795 818 845 857 883 623 949
percaniage change i 4 26 2 3.3 26 e 48 A

Bankruplcies**

Constmer 3477 9,210 10,321 10,691 10,983 10,349 10,597 12,208 15,423
Business 1,307 1,012 1,106 1,016 1,089 1,093 1,085 1122 1,073

Hnformation & cultural industries; finance, insurance & real estate; business seryices; and public administration,

*Beginning in 2006, the geographic boundaries changed from major urban centre to census metropolitan area.,

Sources: Statistics Canada; Industry Canada; CB Richard Ellis; The Conference Board of Canada,
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Construction, Commercial Real Estale, and Income Overview (cont’d)

Taxable income by sub-metropolitan area (2007)

Total taxahle Total Taxable Employment
income filers income/filer income
Sub-mretro area (£ 000s) (5 000s) (% of taxable incoms)
Toronto 88,716,561 1,925,120 46.08 63
Mississalga 20,960,980 516,080 40,62 73
Markham 12,363,243 278,730 44.36 69
Brampton 11,566,203 341,800 33.84 79
Oakville 8,857,800 126,970 69.76 69
Vaughan 6,459,174 141,780 45.56 i
Richmond Hill 6,331,242 128,660 4566 72
Ajax 3,017,007 70,110 43.08 79
Fickering 2971685 63,830 46,56 i5
Newrmarkst 2,812,325 58,200 4832 74
Milton 2,500,066 49,180 50.84 7
Caledon 2,319,784 42,540 54,53 il
Alrora 2,195,045 35,120 6250 73
Halton Hills 2,177,924 42 670 51.04 74
Orangeville 1,167 267 26,400 4421 0
Georgina 1,120,428 29,890 a7.49 74
Whitchurch-Stouffville 1,107 815 18,920 58.55 67
Rest of Toronto CMA 4,388,221 84,070 S &8

Sources: Ganada Revenue Agency; The Conference Board of Canada.

Secloral Employment

2007 2008 2009 2010f 20111 2012f 2013f 2014f

Total employment (000s) 2,865 2,920 2,880 2,949 3044 3,140 3,229 3,300
23 1.8 -1 20 37 ! 28 i

Goods sector 601 606 525 e 552 561 ST 591
227 1.0 134 2 i 16 28 25

Manufacturing 404.5 3917 3422 3419 346.7 3454 349.0 3531
44 =32 127 01 14 -4 1.0 sl

Construction 168.7 1833 1557 166.9 176.4 1854 196.6 2058
1.7 87 151 i S 54 61 47

Primary & utilities 275 313 270 28.0 28.9 299 31.2 321
137 142 -134 3 3 34 42 3

Services seclor 2,265 2,314 2,365 2412 2497 2,579 2,652 2,709
%0 2.8 27 20 35 Vo) 28 il

Transportation & warehousing 1367 163.6 1550 1503 160.6 164.9 166.8 168.7
-1.8 186 -53 =30 g ay ) 1.1

Information & cultural industries 97.1 991 1078 g7.8 103.5 106.9 109.3 111.0
-76 20 48 -43 5.8 n S 95

Wholesale & retail trade 4644 454 1 4458 4675 489 7 508.8 520.7 5286
1.7 27 -18 44 48 38 23 il

Finance, insurance, & real estate 72859 284 1 3136 3055 3158 332.0 347 7 e
-3 07 104 28 34 i 3 A

Business sarvices 4084 4333 47296 4656 463 4 4740 4888 497 8
54 6.1 08 44 045 23 20 18

Personal services 3405 329.0 37 350.3 369.7 3837 394.9 4029
86 -34 130 57 55 38 25 20

Non-commercial saryices 4400 4439 4443 4649 4811 4983 5148 529.9
5 08 i1 46 2 36 e 28

Fublic administration 918 1071 976 1102 108.2 110.4 114.0 i
51 167 -84 128 -18 2.4 e 37

Shaded area represents forecast data; f= forecast,
First line of employment data is in thausands and second line is percentage change.
Sources: Statistics Canada; The Conference Board of Canada,
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Do you need the latest
economic data for your business
plans and strategies?

e-Data will help you save time,
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Toronto Hydro-Electric System Limited
EB-2010-0142

Exhibit R1

Tab 1

Schedule 5

Filed: 2010 Dec 6

Page 1 of 1

INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

INTERROGATORY 5:
Reference(s): B1/T13/S1

Table 1 shows Service Quality Measures for the period 2004 to 2009.

The measure “Emergency Response,” which has a Board standard of 80%, shows a 2009
result of 79.5%, which is below the Board standard and also continues a decline from the
2007-2008 levels of 90% and 86% respectively.

Please provide an explanation for these results and state whether THESL is taking any
measures to deal with them and if so what such measures would be. If not, please state

why THESL believes that no measures are necessary.

RESPONSE:

THESL’s emergency response of 79.5% in 2009 was negatively impacted by 21, non-
MED (Major Event Day) storm days. These storm events generated large volumes of
emergency/outage calls within a few hours. In these instances, THESL’s crews were not
always able to meet the one-hour response times, and emergency response performance

declined.

In 2010, THESL has implemented GPS vehicle location technology in all its vehicles to
more efficiently dispatch calls to the nearest available crew. Additionally, THESL has
increased the number of crews that may be immediately released from planned work
activities in order to provide escalated emergency response when needed. THESL’s 2010

emergency response measure is at 82% as of October 31, 2010.

Witness Panel(s): 1 and 2
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Toronto Hydro-Electric System Limited
EB-2010-0142

Exhibit R1

Tab 1

Schedule 6

Filed: 2010 Dec 6

Page 1 of 1

INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

INTERROGATORY 6:
Reference(s): B1/T14/S1

This exhibit discusses THESL’s Electricity Infrastructure Reliability Performance
Indicators, specifically SAIFI, SAIDI and CAIDI.

a)

b)

Please state whether or not THESL breaks down these indicators into more
disaggregated levels of its service area (e.g. Old City of Toronto, Scarborough, etc).
If THESL does undertake such breakdowns, please state the extent of the
disaggregation undertaken and provide the disaggregated results. If not, please state
why not.

Please discuss how THESL links its capital expenditure program to the needs of
specific areas of its service territory. Please also discuss how THESL ensures that its

capital expenditures are targeted to deal with reliability issues.

RESPONSE:

a)

b)

THESL disaggregates its Reliability Performance Indicators to the feeder level only.

The needs of specific areas are determined by the needs of the assets within those
service territories. THESL ensures that its capital expenditures are targeted to deal
with reliability issues through the application of its asset management approach. The
methodologies and tools that comprise this approach (Reliability Centred
Maintenance, Asset Condition Assessment, Feeder Investment Model and Asset
Investment Strategy) are heavily focused on identifying and evaluating system or
asset reliability concerns on which capital projects can be targeted. More details
about the THESL asset management approach can be seen in Exhibit C1, Tab 6,
Schedule 1.

Witness Panel(s): 2
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Toronto Hydro-Electric System Limited
EB-2010-0142

Exhibit R1

Tab 1

Schedule 7

Filed: 2010 Dec 6

Page 1 of 2

INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

INTERROGATORY 7:
Reference(s): B1/T14/S1

Table 4 “Reliability Performance Without MEDs and Loss of Supply” shows that while
SAIFI decreased from 1.66 in 2008 to 1.51 in 2009, both SAIDI and CAIDI increased in
2009 relative to 2008 levels.

On page 6, it is stated that “Generally, system reliability performance has shown
improvement between 2008 and 2009, some of which may be attributable to THESL’s

investment program.”

Please state why THESL considers that generally system reliability performance has
shown improvement between 2008 and 2009 when two of the three indicators have
deteriorated.

RESPONSE:

SAIFI improved for defective equipment, adverse environment and human element. This
indicates fewer customers interrupted due to each cause as a result of increased
robustness of the distribution system. SAIDI improved for tree contacts, adverse
environment and human element. SAIDI deteriorated slightly for defective equipment
and significantly for loss of supply. CAIDI is a function of SAIDI and SAIFI,
specifically SAIDI divided by SAIFI. Since SAIFI is the denominator in the equation, as
it improves (gets smaller) then CAIDI will appear to deteriorate unless SAIDI improves
drastically as well. Overall, the phrase “generally system reliability performance has

shown improvement” is referring to the SAIDI and SAIFI impact of forced outages

Witness Panel(s): 2



Toronto Hydro-Electric System Limited
EB-2010-0142

Exhibit R1

Tab 1

Schedule 7

Filed: 2010 Dec 6

Page 2 of 2

INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

1 excluding loss of supply where SAIFI has clearly improved and SAIDI has mostly

2 remained stable.

Witness Panel(s): 2



Toronto Hydro-Electric System Limited

EB-2010-0142
Exhibit R1

Tab 1

Schedule 8

Filed: 2010 Dec 6
Page 1 of 1

INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

1 INTERROGATORY 8:

2 Reference(s):

B1/T14/S1

4  Please provide THESL’s achieved reliability performance for the period 2006 to 2009 for
5  SAIDI, SAIFI and CAIDI, with and without Loss of Supply interruptions but including

6  Major Event Days (MEDs), by filling out the following table.

All Service Interruptions

Service Interruptions excluding Loss of

Supply (Cause Code 2)
SAIDI SAIFI CAIDI SAIDI SAIFI CAIDI
2006
2007
2008
2009

8 RESPONSE:

9

All Service Interruptions

Service Interruptions excluding Loss of

Supply (Cause Code 2)
SAIDI SAIFI CAIDI SAIDI SAIFI CAIDI
2006 1.57 217 0.72 1.38 1.90 0.72
2007 1.95 2.28 0.85 1.85 2.04 0.91
2008 1.24 1.76 0.70 1.22 1.66 0.73
2009 2.91 1.87 1.55 2.77* 1.71 1.62

10  *0.91 SAIDI contribution from Dufferin TS flood. This incident was accounted to the

11 Adverse Weather cause code and not Loss of Supply.

Witness Panel(s): 2
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Toronto Hydro-Electric System Limited
EB-2010-0142

Exhibit R1

Tab 1

Schedule 9

Filed: 2010 Dec 6

Page 1 of 6

INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

INTERROGATORY 9:

Reference(s): Issues List Decision and Procedural Order No. 2, p.4

The above reference stated that:

“The Board finds that Issue 1.5 is relevant to the present proceeding and will be on the

Approved Final Issues List. The Board finds that it is appropriate to incorporate this

issue to allow parties to explore the full range of approaches available to deal with the

longer term issues raised by Toronto Hydro’s application.”

a) Please provide THESL s views, with explanation, as to whether or not the rates
arising out of the Board’s Decision on this application would serve as an appropriate
and robust starting point for applying the 3™ generation incentive regulation formula
annually for the next three years.

b) If THESL does not consider that the rates arising out of the Board’s Decision on this
application would serve as an appropriate and robust starting point for applying the
3" generation incentive regulation formula:

i.  please explain what conditions or factors need to be considered to establish
appropriate rebased rates going into an incentive regulation formula-based
approach

ii.  please provide THESL’s views on whether or not its 2012 rate application
should be based on 2012 rates calculated based on a cost-of-service approach,
along with a proposal for an incentive mechanism for adjusting rates in 2013
and subsequent years

c) Please identify the process that THESL believes the Board should follow to examine
alternative methodologies for setting THESL s rates following the completion of the
present proceeding. Please provide details of each major step, including timing, for
the process identified.

Witness Panel(s): 1
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RESPONSE:

a) THESL does not believe that the rates arising out of the Board’s Decision in this case

could serve as an appropriate and robust starting point for applying 3™ Generation
IRM, due to the characteristics of 3" Generation IRM (3GIRM).

Specifically, THESL believes that 3GIRM is inherently inappropriate for THESL’s
circumstances since it does not recognize or accommodate increases in revenue
requirement apart from those stemming from the net of the inflation factor less the
stretch-adjusted productivity factor. In particular, 3GIRM does not accommodate the
increases in revenue requirement that must attend significant growth in ratebase, and
associated growth in operating costs, directed to infrastructure renewal, workforce

renewal, and utility modernization.

In this application and in several previous to this, THESL has presented extensive and
thorough evidence on the need for significant re-investment in its infrastructure. This
reinvestment is occurring on an ongoing basis and at levels that substantially exceed
depreciation. THESL’s evidence also demonstrated the need for workforce renewal
in the face of cresting retirements and materially expanded workplans, and for utility

modernization.

These are real cost pressures that cannot be addressed within the framework of
3GIRM. In previous applications, the Board has approved capital expenditures
significantly in excess of depreciation. Consistent with both its previous proposals
and its long term capital plan, THESL is again proposing capital expenditures
substantially greater than depreciation. As the Board is aware, any approved capital

expenditures in excess of depreciation entail an increase in ratebase. Any increase in

Witness Panel(s): 1
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approved ratebase necessitates an increase in revenue requirement. By design,

3GIRM does not allow for such increases.

Revenue requirement in a given year supports the ratebase found in that year, not the
larger ratebase that exists in a subsequent year when capital additions exceed
depreciation. Furthermore, the Board has expressly denied the use of the 3GIRM
capital adjustment mechanism to accommodate secular, predictable growth in

ratebase, for example in the EB-2008-0187 Decision on a Hydro One application.

Similarly, if operating costs grow in real terms due to the factors noted above they
cannot be supported by an essentially static revenue requirement, even assuming no

growth in ratebase.

In summary, no set of rates found for a particular year would be appropriate as a
starting point for 3GIRM to be applied to THESL because 3GIRM itself is not
appropriate for THESL.

i.  Please also see the response to a) above. Conceptually, it would be possible to
devise an IRM that comprised cost drivers beyond simply inflation and
productivity. Notably, these cost drivers would include non-revenue
producing capital investments in excess of depreciation for the purpose of
infrastructure renewal, as well as the incremental operating expenditures in
real terms (i.e., apart from inflation) driven by the non-capital costs associated

with long-term workplans and workforce renewal.

Witness Panel(s): 1
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To the extent that these cost drivers could be foreseen over the course of an
IRM, their revenue requirement impacts could be built into a programmatic
mechanism to determine future revenue requirements. However, under such a
system, the primary focus would be on revenue requirement rather than rates

per se.

Again conceptually, the revenue requirement for a prospective year could be
divided into a base portion to which would be applied the escalation factor
arising out of the standard IRM, and one or more ‘real growth’ portions
representing the revenue requirement consequences of approved growth in
ratebase and incremental ‘real’ operating expenditures. Provided that the
quantity being determined was revenue requirement rather than rates, both the
‘base’ and ‘real growth’ portions could be determined formulaically given a
Board-approved trajectory of capital expenditures and real operating
expenditures growth. Rates for a given year would then be determined by
dividing the resulting total revenue requirement by the approved billing

determinants forecast.

Such a system would clearly need to be articulated at a greater level of detail,
but THESL believes that it could be implemented with appropriate allowances
for flexibility and while leaving the existing balance of risk between
shareholders and ratepayers essentially unaltered.

Given that the Board has recently announced both the Renewed Regulatory
Framework for Electricity initiative and the postponement of 4GIRM, THESL

sees little prospect of having a workable alternative to 3GIRM on one hand

Witness Panel(s): 1
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and cost-of-service on the other in place for 2012. Since 3GIRM is
unworkable for THESL for the reasons explained above, THESL has no
alternative but to propose that its 2012 rates be based on a cost of service

proceeding.

However, in the interim before the development of a ‘hybrid” ratemaking
approach such as the augmented IRM model described above, THESL is
prepared to undertake a multi-year cost of service approach, similar to that
proposed and successfully implemented for rate years 2008 and 2009, but this
time for a three year period. THESL would produce a three-year forecast of
capital and operating expenditures and these would be thoroughly examined in
the 2012 proceeding. The two succeeding years would then be subject to
simpler and more economical review for conformity to the approved plan.
This would offer the prospect of real resource cost savings for all parties and
would represent a significant step toward a ‘hybrid” ratemaking model, with
the main difference being that the revenue requirements for the second and
third years would be determined directly instead of under a formulaic or
programmatic approach.

c) THESL does not believe that it is alone in the circumstances it faces with respect to
infrastructure and workforce renewal. Therefore THESL sees significant value in the
Board undertaking a generic consultation, similar in scope to that done for 2006 EDR,
and within the context of the Renewed Regulatory Framework for Electricity
initiative, for the purpose of developing generally applicable ratemaking approaches
that combine the best features of both cost-of-service and IRM. THESL suggests that
such a project could be undertaken jointly by the Applications and Policy branches of

Witness Panel(s): 1
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the Board in collaboration with utilities and stakeholders, and that the initial stages of

the project could commence in the winter or early spring of 2011. If adequate

resources were available from all involved parties, the framework could be in place

for utilities to commence applications under that framework as early as January 2012

for rates commencing January 2013.

At a high level, the work of the consultation would be to:

Define the cost drivers that would be included in the framework as well as
those that would be treated externally to it (for example, unforeseen
government-mandated program costs)

Define the “base’ and ‘real increase’ components of total revenue
requirement

Define the mechanisms that would apply to the escalation of both
components

Define the manner of incorporating billing determinant forecasts and
changes to cost allocation and rate design

Define the filing and other information requirements necessary to implement
the framework

Define any mechanisms that might be considered necessary to balance
and/or manage risk and unanticipated events

Define any eligibility requirements or pre-requisite conditions that would
have to exist

Define the year over year ratemaking algorithm that would result

Witness Panel(s): 1
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INTERROGATORY 10:
Reference(s): K1/ T1/S1,p. 6

THESL states that demographic, economic conditions and conservation activities are

captured in its model by the customer, population, and time trend variables:

a)
b)

Please provide further explanation as to how the linear trend variable is developed.
The time trend variable has a negative co-efficient. This suggests that as the value of
the variable increases, the resulting volume would decrease. Given this relation, how
IS it appropriate that as economic conditions improve, volume declines?

Please provide an alternate scenario excluding the linear trend variable.

Please provide an alternate scenario including other economic indicators such as
Toronto area real GDP monthly index numbers.

THESL states that “one of the significant drivers of these decreases is believed to be
the impact of conservation...” Please provide an explanation as to why CDM is

captured by an economic variable.

RESPONSE:

a)

The trend variables are traditionally used when there is a need to reflect continuous
historic growth/decline in a dependant variable. The necessity and reasonability of
adding trend variables to THESL class loads regression models were tested for each

customer class independently.

As the first step, class historic loads were analysed on an annual and monthly basis.
Based on the analysis, determinations were made on the customer class loads that had
been showing a declining trend (residential, GS<50 kW, GS 1-5 MW and Large
Users), and which of them appeared to be stable (GS 50-1000 kWh, Street Lighting,

Witness Panel(s): 5
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USL).

Then, based on the load behaviour, a number of linear time trend variables were
generated for each customer class. Trend variables were distinguished and defined by
the month when a decline started to take place.

Generated trend variables were tested for statistical significance along with other
explanatory variables in the regression models for each customer class independently.
Based on the results of statistical estimation (trend variables significance in the
models and adjusted R?) “the best-fitted” trend variables were chosen for those
customer classes which demonstrated a decline in a recent history: July 2002 for
Residential and GS<50 kW, Jan 2007 for GS 1-5 kW and Large Users. For monthly
values of the trend variables please refer to Table 1, Exhibit K1, Tab 2, Schedule 1
(Columns 12 and 13).

The time trend variable is not meant to directly reflect the impact of improving /
worsening economic conditions on loads since it is not a “pure” economic indicator
(as opposed to Toronto GDP). The usage of time trend variables implies that the
dependent variable exhibits a trend through time which will stay the same for the

forecasting horizon, apart the influence of other explanatory variables.

The fact that the trend variable is significant and has a negative coefficient is a
statistical proof of the declining tendency in class loads over recent history, which is
expected to be in place at least for the forecast horizon based on the slow recovery of

economy and conservation activities held in the City of Toronto.

Witness Panel(s): 5
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THESL assesses the appropriateness of all model variables, including trend variables,

each time it goes through its forecasting exercises.

c) Table 1 below represents class model estimations with trend variables excluded from
the list of explanatory variables (for those customer classes where trend variables
were originally used). All other variables were left the same as in the filed forecast.
The table contains:

1) Coefficients’ estimations and probabilities to reflect their
significance/insignificance (in brackets below the estimation).
2) R? Adjusted criterion values for each customer class.

Witness Panel(s): 5
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Table 1: Alternative scenario “No trend variable” — regression models by class

GS 1,000-4,999

Variables Residential GS<50 kW W Large Users

891,537 315,423 347,512 181,107
CDD18 per day

(0.0000) (0.0000) (0.0000) (0.0002)

273,320 75,571 168,027 77,779
HDD10 per day

(0.0000) (0.0000) (0.0000) (0.0000)

95,024 38,053
Dew n/a n/a
(0.0004) (0.0104)

Business Days p 9,044 65,551 17,968

n/a
% (0.0438) (0.0000) (0.0537)
Customer 291 5,076

n/a n/a
numbers (0.0000) (0.0769)

- 6,044 - 4,167
Population n/a n/a

(0.0000) (0.0000)
Trend Jul 2002 Excluded Excluded n/a n/a
Trend Jan 2007 | n/a n/a Excluded Excluded
Blackout -1,230,134 - 399,364 - 983,830 - 327,578
Dummy (0.0000) (0.0000) (0.0000) (0.0018)

25,929,213 -4,761,781 5,752,640 5,293,915
Intercept

(0.0000) (0.1690) (0.0018) (0.0000)
R? Adjusted 94.3% 94.8% 78.33% 56.7%

Compared to original regression models provided in Exhibit K1, Tab 2, Schedule 2,

Page 1-3 of the filed evidence, all models of the alternative scenario performed

worse: R%-Adjusted is lower and the population variables have negative coefficients.

Witness Panel(s): 5
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Table 2 below represents load forecast values (total system and each customer class

separately) produced by the regression models with the linear trend variable excluded.

The table also contains values of the originally filed forecast.

Table 2: Alternative scenario “No trend variable” vs filed forecast: loads by class

2010 bridge 2011 test
Customer Class  "'No trend variable | _ No trend variable | _
. Filed forecast . Filed forecast
scenario scenario
Residential,
KWh 5,268,533,599 5,204,479,464 5,275,692,756 5,174,271,175
GS<50 kW,
KWh 2,298,276,081 2,269,627,086 2,268,490,976 2,219,756,435
GS 50-1000
KW, kWh 10,333,984,694 10,496,749,821
GS 1-5 MW,
KWh 5,131,852,411 4,900,491,561 5,243,136,378 4,800,900,765

Large Users,

kWh 2,608,609,300 2,493,975,082 2,636,941,001 2,421,224,078
Street

Lighting, kWh 113,721,306 114,307,220

USL kivh 58,057,651 58,345,893

Total

Purchased | 25813035043 | 25,374,336,844 | 26,093,664,045 | 25,285,555,387
Energy, kWh

Note 1. Loads are before losses

Witness Panel(s): 5
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Total Purchased Energy forecast for the test 2011 year under this scenario is almost at
the level of 2008 historic THESL load on a weather-normalized basis (refer to

Table 1 Exhibit K1, Tab 1, Schedule 1, Page 1) which THESL does not believe is
appropriate: in the recent years THESL’s load experienced a significant decline, and
THESL has not seen a steady load recovery yet.

As no specific directions were provided on which economic variables to use (except
for Toronto GDP), and whether to keep trend variables or not, two alternative

scenarios were run.

In the first scenario a GDP variable was added to the original set of explanatory

variables (for those customer classes where GDP variable is applicable).

A second scenario was built excluding trend variables and replacing them with
Toronto GDP variable where applicable. For the 50-1000 kW customer class the
specification for this scenario is the same as for the first scenario as no trend variable

was originally used in the filed forecast for this customer class.

I. Alternative scenario I: Toronto GDP added as a variable to the original set
of explanatory variables
Table 3 below represents class models estimations with GDP variable added to the
original set of variables. The table contains:
1) Coefficients’ estimations and probabilities to reflect their
significance/insignificance (in brackets below the estimation).

2) R®-Adjusted values for each customer class.

Witness Panel(s): 5
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1 Table 3: Alternative scenario “Toronto GDP added” regression models by class

. . . GS 50-999 GS 1,000-
Variables Residential GS<50 kW Large Users
kW 4,999 kW
CDD18 per | 852,573 293,739 881,222 318,656 175,304
day (0.0000) (0.0000) (0.0000) (0.0000) (0.0001)
HDD10 per | 279,585 77,653 435,265 159,404 67,650
day (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
111,001 90,006 30,979
Dew n/a n/a
(0.0000) (0.0000) (0.0171)
Business ) 8,998 44,722 60,559 14,003
n/a
Days % (0.0083) (0.0000) (0.0000) (0.0923)
Customer 100 83 4,374
n/a n/a
numbers (0.0120) (0.431) (0.2505)
6,539 950
Population n/a n/a n/a
(0.0336) (0.2638)
Blackout -1,175,797 - 297,658 - 1,595,183 - 934,433 - 436,850
Dummy (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Trend Jul - 27,280 - 18,759
n/a n/a n/a
2002 (0.0001) (0.0000)
Trend Jan - 32,042 - 11,679
n/a n/a n/a
2007 (0.0000) (0.0002)
Int . 915,287 - 5,278,137 14,953,554 3,170,790 6,397,569
nterce
P (0.8800) (0.0741) (0.0000) (0.0092) (0.0000)
Toronto -4 14 26 17 -3
GDP (0.6290) (0.0000) (0.0000) (0.0016) (0.4067)
R? Adjusted | 95.1% 97.1% 96.9% 94.00% 68.5%

Compared to original regression models provided in Exhibit K1, Tab 2, Schedule 2,

Page 1-3 of the filed evidence, the R%-Adjusted are comparable for Residential, GS

Witness Panel(s): 5
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50- 999kW, GS 1,000-4,999 kW and Large Users classes and higher for the GS<50
kW class. However, for two classes — Residential and Large Users the GDP
coefficient is highly insignificant and negative. For the GS<50 kW, GS 50- 999kW,
GS 1,000-4,999 kW classes the inclusion of GDP makes the customer numbers or

population insignificant.

Table 4 below represents load forecast values (total system and each customer class

separately) produced by the regression models with the GDP variable added to the

original set of variables. The table also contains values of the originally filed

forecast.

Table 4: Alternative scenario “Toronto GDP added” vs filed forecast: loads by class

Customer Class

2010 bridge

2011 test

“Toronto GDP
added” scenario

Filed forecast

“Toronto GDP
added” scenario

Filed forecast

Residential, kWh

5,205,749,931

5,204,479,464

5,168,762,564

5,174,271,175

GS<50 kW, kWh

2,266,712,047

2,269,627,086

2,238,108,948

2,219,756,435

GS 50-1000 kW,
kWh

10,297,658,911

10,333,984,694

10,487,629,913

10,496,749,821

GS 1-5 MW,
Wh 4,905,613,970 4,900,491,561 4,843,130,214 4,800,900,765
Large Users,
Wh 2,495,128,629 2,493,975,082 2,418,921,649 2,421,224,078
Street Lighting,
113,721,306 114,307,220
kWh
USL, kWh 58,057,651 58,345,893

Total Purchased
Energy, kWh

25,342,642,444

25,374,336,844

25,329,206,401

25,285,555,387

Witness Panel(s): 5
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Based on the models statistics shown above, the suggested modification is
questionable for all classes. At the same time total Purchased Energy forecast for the

test year is not significantly higher than the originally filed forecast.

Alternative scenario I1: Trend variables were replaced with Toronto GDP
(where applicable); all other variables left the same.
Table 5 below represents class models estimations with trend variables replaced by
GDP variable (Residential, GS<50 kW, GS 1-5 MW and Large Users). For the GS
50-1000 kW customer class, GDP was added to the original set of variables as no
trend was used for this customer class in the filed forecast. The table contains:

1) Coefficients’ estimations and probabilities to reflect their

significance/insignificance (in brackets below the estimation).

2) R2-Adjusted values for each customer class.

Witness Panel(s): 5
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Table 5: Alternative scenario “Trend variables replaced with Toronto GDP”

regression models by class

GS 1,000-
Variables Residential | GS<50 kW GS 50-999 kW Large Users
4,999 kW
CDD18 per 890,402 316,778 881,222 330,628 187,315
day (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
HDD10 per 274,147 74,893 435,265 174,662 68,729
day (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
111,001 100,958 31,254
Dew n/a n/a
(0.0000) (0.0000) (0.0146)

Business / 9,583 44,722 65,155 15,210

n/a
Days % (0.0218) (0.0000) (0.0000) (0.1268)
Customer 259 83 28,050

n/a n/a
numbers (0.0000) (0.431) (0.0003)

- 4,580 -5,341
Population n/a n/a n/a

(0.0026) (0.0000)
Blackout - 1,269,973 | - 370,287 - 1,595,183 - 1,071,026 - 490,590
Dummy (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Trend Jul

Excluded Excluded n/a n/a n/a
2002
Trend Jan

n/a n/a n/a Excluded Excluded
2007

24,921,896 | - 1,567,601 14,953,554 786,193 8,003,535
Intercept

(0.0000) (0.6588) (0.0000) (0.7402) (0.0000)

-10 7 26 -32 -12
Toronto GDP

(0.2843) (0.0290) (0.0000) (0.0006) (0.0002)
R? Adjusted 94.3% 95.0% 96.9% 80.87% 61.9%

Witness Panel(s): 5
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Compared to original regression models provided in Exhibit K1, Tab 2, Schedule 2,
Page 1-3 of the filed evidence, all models of the alternative scenario have lower R*
Adjusted except for the GS 50-999 kW class.). The GDP coefficient turned out to be
either insignificant or has unreasonable negative coefficients for Residential, GS
1,000-4,999 kW and Large Users classes. Additionally, the inclusion of GDP
variable made population, customer numbers and business days percent variables
insignificant or unreasonable (negative coefficients) for certain classes (including GS
50-999 kW).

All the above suggests that the requested modification is not producing models
statistically appropriate for building the load forecast. Nevertheless, the load forecast
outcome is still provided for the sake of completeness. Table 6 below represents load
forecast values (total system and each customer class separately) produced by the
regression models with trend variables being replaced by GDP variable.

Witness Panel(s): 5
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Table 6: Alternative scenario “Trend variables replaced with Toronto GDP” vs

filed forecast: loads by class

Customer Class

2010

2011

“Toronto GDP
instead of Trend”
scenario

Filed forecast

“Toronto GDP
instead of Trend”
scenario

Filed forecast

Residential, kWh

5,268,398,764

5,204,479,464

5,257,047,885

5,174,271,175

GS<50 kW, kWh

2,300,279,970

2,269,627,086

2,283,113,601

2,219,756,435

GS 50-1000 kW,
kWh

10,297,658,911

10,333,984,694

10,487,629,913

10,496,749,821

GS 1-5 MW,
Wh 5,065,479,106 4,900,491,561 5,056,832,973 4,800,900,765
Large Users,
Wh 2,569,535,355 2,493,975,082 2,546,407,247 2,421,224,078
Street Lighting,
113,721,306 114,307,220
kWh
USL, kWh 58,057,651 58,345,893

Total Purchased
Energy, kWh

25,673,131,062

25,374,336,844

25,803,684,732

25,285,555,387

e) THESL did not state that CDM impact was captured by the economic variables in

THESL regression models. Trend variables are not pure economic indicators (such as

GDP), but constructed integer variables incorporating time trends into the models.

They are aimed to capture and reflect an ongoing decline in loads evident for certain

customer classes. Built as a linear time trend this variable indirectly incorporates

various factors contributing to the ongoing load decrease. THESL believes that

among these factors, recent economic decline as well as ongoing and growing

conservation activity are the most crucial to load behaviour. Therefore, by having

Witness Panel(s): 5
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significant trend variables included in the set of explanatory variables, THESL

ensures that the impact of those factors is being captured in the forecast.
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INTERROGATORY 11:
Reference(s): K1/ T1/S1,p. 6

THESL states that the standard definition of HDD, which uses 18 degrees Celsius as the

point at which loads start to be impacted by temperature, was not as effective as a

measure which uses 10 degrees Celsius as the “balance point”.

a) The acceptable standard for HDD for both electricity distributors as well as gas
distributors is a balancing point of 18 degrees Celsius. Please provide further
evidence supporting a change of this standard to 10 degrees Celsius.

b) Does a reduction of the balancing point from 18 degrees Celsius to 10 degrees Celsius
effectively lower THESL’s load forecast?

c) Please re-run the load forecast using the standard HDD 18 degrees Celsius in the
regression model and subsequent regression equation.

RESPONSE:

a) THESL accepts that HDD based on 18 degrees Celsius has been the “norm” for

certain purposes. However, in developing its load forecast, THESL is interested in
developing the best statistical relationships between observed variables and loads.
Depending on the service area, the load-temperature relationship may have changed
over time due to the improving technology, change in insulation standards, housing
stock and energy end-users behaviour. Therefore THESL did not feel obligated to
use conventional degree days for forecasting purposes when a transparent alternate

formulation was available that was statistically superior.

Prior to developing its load forecasting models THESL did research on the degree

day calculation issue, including communicating with meteorological services as well
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as discussing the issue at load forecasting conferences. Based on the information
collected, THESL believed that it was reasonable to question whether HDD based on
the 18 degrees Celsius balance point is an accurate reflection of weather-related load

patterns.

The THESL load-temperature relationship presented on the graph in Exhibit K1, Tab
1, Schedule 1, page 7 of the filed evidence clearly illustrates that, on average the
heating portion of Toronto’s load starts to grow when temperatures fall below 10
degrees, not 18 Degrees. Also, as the graphs below illustrate, HDD10 is more
suitable for use in linear regression as the HDD10-load relationship has a linear
shape. On the contrary, the HDD18-load relationship, at lower values, forms a
parabolic-type curve, which will negatively affect its performance in linear regression

models.

2,700
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2,400 4

THESL Purchased Energy, GWh
N
w
o
o
L
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Based on the preliminary analysis of its loads, THESL chose a set of HDD and CDD
balance point temperatures, and statistically tested their performance in customer
class regressions (as stated on page 7 of Exhibit K1, Tab 1, Schedule 1 of the filed

evidence).

The results enabled THESL to confirm that CDD18 still properly reflected the
cooling portion of the load-temperature relationship, whereas the results suggest that
the HDD balance temperature should be shifted from 18 to 10 Degree Celsius for
better modeling of class loads.

b) A load forecast produced based on HDD18 is slightly higher (by 0.5%) than the filed
forecast. For more detailed comparison and models statistics for HDD18 scenario
please refer to question 11 c¢) below.
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c) Table 1 below represents class models estimations with HDD 10 replaced by standard
HDD18 degree Celsius where applicable. The table contains:
1) Coefficient estimations and probabilities to reflect their
significance/insignificance (in brackets below each estimation).
2) R%-Adjusted values for each customer class.
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Table 1: Alternative scenario “HDD18 instead of HDD10” regression models by

class
. . . GS<50 GS 50- GS 1-5 Large
Variables Residential
kW 1000 kW MW Users
cDD18 1,136,948 369,247 1,250,403 452,224 237,395
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
HDD18
(instead 220,553 60,057 376,779 136,754 50,137
of (0.0000) (0.0000) (0.0000) (0.0000) (0.0020)
HDD10)
152,829 104.079 28,599
Dew n/a n/a '
(0.013) (0.0001) (0.1004)
Business Va 6,963 39,518 58.734 12,615
Days % (0.1860) (0.051) (0.0000) (0.1472)
Customer a 183 525 15,107 a
numbers (0.0018) (0.0000) (0.0000)
, 414
Population 1,354 n/a n/a n/a
P (0.7041) (0.7473)
Trend Jul -11.778
- 16,580 ’ n/a n/a n/a
2002 (0.0420) (0.0002)
Trend Jan -12,691
n/a n/a n/a - 27,014 !
2007 (0.0000) (0.0000)
Blackout - 1,228,627 - 390,754 -1,869,653 | .1022573 |-415546
Dummy (0.0000) (0.0000) (0.0000) (0.0000) (0.0001)
Intercept 9,647,899 -7,061,344 | 13,768,656 | 714 568 5,641,453
(0.1893) (0.1061) (0.0000) (0.6366) (0.0000)
R’ Adj 94.4% 93.6% 89.1% 88.6% 64.6%
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10

11

Toronto Hydro-Electric System Limited
EB-2010-0142

Exhibit R1

Tab 1

Schedule 11

Filed: 2010 Dec 6

Page 6 of 7

INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

Compared to the filed regression models provided in Exhibit K1, Tab 2, Schedule 2,
pages 1-3 of the filed evidence, all models of the alternative HDD18 scenario
performed worse: R? Adjusted declined for all customer classes. Additionally, the
usage of HDD18 instead of HDD10 made other variables (population, business days
per cent and dew point temperature) insignificant for certain classes. This supports
THESL’s decision to calculate Heating Degree Days based on the break point of 10C

as a variable better reflecting load-weather relationship.
Table 2 below presents load forecast values (total system and each customer class

separately) produced by the regression models with the HDD10 variable replaced by
HDD 18 where applicable.
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Table 2: Alternative scenario “HDD18 instead of HDD10” vs filed forecast:
loads by class

2010 bridge 2011 test
Customer
Class “HDD18 instead of Original model “HDD18 instead of Original model
HDD10” scenario | outcome (HDD 10) | HDD10” scenario | outcome (HDD 10)
Residential,
KWh 5,230,229,496 5,204,479,464 5,220,853,362 5,174,271,175
GS<50 kW,
KWh 2,278,103,413 2,269,627,086 2,232,889,545 2,219,756,435
GOSONO00 1 10360404881 |  10.333984694 | 10538040476 | 10496749821
kW, kWh
GS 1-5
MW, 4,911,670,946 4,900,491,561 4,820,979,041 4,800,900,765
kWh
Large
Users, 2,496,733,248 2,493,975,082 2,426,651,104 2,421,224,078
kWh
Street
. . 1
Lighting ", 113,721,306 114,307,220
kWh
USL', kWh 58,057,651 58,345,893
Total
Purchased 25,449,010,941 25,374,336,844 25,412,966,642 25,285,555,387
Energy, kWh

! HDD variable modification is not applicable

Witness Panel(s): 5
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INTERROGATORY 12:
Reference(s): K1/ T3/S1,p. 1

Table 1 Note 1 indicates that THESL has applied a loss factor to convert purchased
energy to billed energy by class. Please provide details of this conversion including the
loss factor used.

RESPONSE:

Note 1 for Table 1 Exhibit K1, Tab 3, Schedule 1 states that losses were applied to the
class loads to convert purchased energy by class to sales by class. To perform these
calculations the OEB-approved loss factors were used for each customer class. Table 10-

1 below represents Loss Factors by customer class used for the calculation:

Table 10-1: Customer class loss factors applied to convert purchased energy to

sales by class

) ) GS 50-999 GS 1,000- Large Street USL
Residential GS<50 kW
kw 4,999 MW Users Lighting
1.0376 1.0376 1.0376 1.0376 1.0187 1.0376 1.0376

Witness Panel(s): 5
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INTERROGATORY 13:
Reference(s): K1/ T1/S1, p. 10

THESL states that the forecast of customers for the residential sector in 2010 through 2011

includes residential growth resulting from suite metering activity (installation of suite meters in

new condominium suites, as well as the conversion of some condominiums from bulk-metered to

individual suite-metering).

a) Please provide the percentage of new individually-metered condominium suites
versus suites converted from bulk-metering to individual metering.

b) Provide an estimate of how many bulk meters are added each year.

c) Provide an estimate of how many individually-metered suite meters result from a bulk
meter.

d) Please provide a customer count forecast excluding the individual suite meters.

RESPONSE:

a) The 2011 residential forecast includes a forecast of 1,500 retrofit and 3,715 new
construction installations (annual, incremental amounts). This implies the following
percentage of retrofits and new construction in the total amount of installations in
2011:

Percentage of individually metered suites converted from bulk-metered condo 9%
(o)
(retrofits) in the total number of expected individually-metered suites

Percentage of new individually-metered suites (new construction) in the total 110,
(o)
number of expected individually-metered suites

Witness Panel(s): 5
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The number of new bulk or check meters installed at condominiums varies according
to developer requests. For THESL suite metering projects it has recently been

approximately 22 per year.

The number of individually-metered suites resulting from a bulk meter conversion
may vary anywhere from 20 to 300 suites depending on the size of the condominium,

but would typically be about 175 suites.

A B C=B-A
Residential Customers | Residential Customers
Individually-Metered Forecast (including Forecast
Year Suites (active accounts) | individually metered excluding individually-
(cumulative year-end) suites) metered suites
(year-end) (year-end)
2010 15,942 619,119 603,177
2011 22,101 626,341 604,240

Please note that column A in the table above as well as numbers shown in part (a)
only summarize recent THESL Suite Metering Program projections for installations
and conversions. These activities result in significant increase of residential class
customer numbers and therefore they are treated separately during the development of
the forecast. The rest of THESL s individually metered customers are treated as
conventional residential customers for the purposes of residential customer numbers

forecast. They are included at the column C customer count.
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INTERROGATORY 14:
Reference(s): 11/ T1/ S1/pp. 2-5

THESL has forecast a decline in Other Income from $3.6 million in the 2009 historical
year to zero in the 2011 Test year, while forecasting $5.5 million in the 2010 Bridge year.

On page 3 THESL states that “THESL earns revenue by providing services to customers
and third parties, gains on the sale of scrap metal, and earns interest income from short-

term investments of its idle cash balances”.

Please break down these components of Other Income to demonstrate how the three
factors referenced above have contributed to Other Income. Please provide this
breakdown for the 2006 to 2009 Historical years, the 2010 Bridge and 2011 Test years.
Please include:

a) the amount of any gains on the sales of scrap metal as well its book value at the time
of sale. Please include the actual revenues earned to date from the sales of scrap metal
for the 2010 Bridge year.

b) the level of available cash for short-term investment.

c) revenue earned by providing services to customers and third parties including revenue
and expenses from Merchandise and Jobbing for the past five historic years.

d) an explanation as to why Other Income is dropping from $5.5 million in the 2010
Bridge year to zero in the 2011 Test year.
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Table 1: Revenue Offsets - Other Income ($ millions)
Col. 1 Col.2 Col.3 Col.4 Col.5 Col.6 Col.7
2006 2007 2008 2009 2010 2011
Historical Historical Historical Historical Bridge Test
Customer Senices, net $0.7 $7.8 $1.1 $2.1 $0.0 $0.0
Sale of Scrap Materials, net $2.0 $3.2 $2.7 $1.2 $0.0 $0.0
Interest Income $11.2 $8.2 $6.0 $1.0 $0.0 $0.0
Gain/(Loss) on Disposals $0.6 $0.5 $0.1 $0.0 $5.5 $0.0
Foreign Exchange Gain/(Loss) $0.4 ($0.7) $0.4 ($0.7) $0.0 $0.0
Total $14.9 $19.0 $10.3 $3.6 $5.5 $0.0

o OO b~ W N P

b)

d)
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Book values for scrap metals are not maintained as the ledgers and processes are not
designed to maintain details at that level. The related amounts represent sales less
costs incurred for recovery and disposition. Actual sales as at September 30, 2010 are
$2.2 million.

Please refer to response to BOMA Interrogatory 43 (b). Also refer to Exhibit B1, Tab
7, Schedule 1 Pro-forma financial statements for the bridge year end expected cash

balance.

Annual average sales for the historical years have been $11.5 million and related

costs have been $8.5 million.

THESL is now forecasting investment interest income of $300,000 (see response to
BOMA interrogatory 43 (b)). Net revenue from merchandise and jobbing is expected
to be zero, as is the net gain from foreign exchange. In 2010, THESL recognized net
pre-tax gains from sale of Named Properties, as explained in the response to VECC
Interrogatory 15 (b). THESL does not forecast any gains from Named Property sales
in 2011. Please also refer to the response to VECC Interrogatory 15 (e).

Witness Panel(s): 5
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INTERROGATORY 15:
Reference(s): C2/T2/S2/pp.2-3

Table 1 on page 2 shows spending in the substation category increasing in the 2011 Test
year to $4.2 million from a level of $1.1 million in the 2010 Bridge year.

On page 3, the reason for this increase is stated as being “to support the overall
modernization strategy, address capacity, compliance, obsolescence, functionality and

normal aging.”

Please provide a breakdown of this increase between the above referenced factors and an

explanation of the increase within each of the relevant categories.

RESPONSE:
2011 2010 Comment
Support Modernization Strategy 0.3
) Expansion of the Access Control &

Add Capacity 0.7 0.6

CCTV System
Compliance 0.8 0.1 Backflow preventors

o Weed control, for elimination of

Functionality 0.2 0.3 o o

pesticides/herbicides
Normal Aging 2.5 0.1 Roof Replacement

4.2 1.1

Witness Panel(s): 2
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INTERROGATORY 16:
Reference(s): C2/T3/S2/p.3

Table 1 on this page includes a category “Emerging Portfolios” which is shown as
increasing from a zero level in 2008 and 2009 to $32 million in the 2010 Bridge year and
$20.3 million in the 2011 Test year.

Please provide a breakdown of the referenced 2010 and 2011 amounts.

RESPONSE:

The breakdown for 2010 and 2011 amounts are as follow:

Emerging Portfolios Material 2010 Bridge Year 2011 Test Year
Requirements

Standardization 12.9 2.8
Downtown Contingency 5.5 2.9
Worst Performance Feeder 4.1 0.0
Smart Grid Operations 2.1 6.9
Externally Initiated Plant 7.4 3.6
Relocation/Transit City

Station System Enhancement 0.0 2.8
Secondary Upgrades 0.0 1.3
Total 32.0 20.3

The material costs only reflect those materials THESL anticipates purchasing to support
those Emerging Portfolios. This does not include any material costs attributed to
contractors who would purchase those materials themselves as part of the Emerging

Portfolios.
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INTERROGATORY 17:
Reference(s): C2/T3/S2/p.5

Table 3 on this page outlines commaodity price net changes on a percentage basis for
2009, 2010 and 2011. For wire and cable, there is a zero percent change in 2009, a 12
percent decrease in 2010 and a 4 percent increase in 2011. Similarly, for pole line
hardware, there is a zero percent change in 2009, a 12 percent decrease in 2010 and a one

percent increase in 2011.

Please provide a year-by-year explanation of these changes for the two referenced

categories.

RESPONSE:
Wire and Cable and Pole Line Hardware:

Overall, pricing for both of these categories of commodities in 2009 was flat versus 2008
pricing. RFPs were issued for both of these categories in 2009 resulting in cost savings
on approved products of 12%, which included firm pricing for the first 12 months. For
2011, the wire and cable outlook takes into account forecast of increased commodity
pricing (particularly on copper). There are price adjustment mechanisms for wire and
cable that will incorporate this anticipated fluctuation into the product cost. There is a
lower direct commodity impact to pole line hardware and the 1% increase reflects

minimal risk to overall pricing.
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INTERROGATORY 18:
Reference(s): C2/T3/S3/pp.8-9

It is stated that:

“Mobile detection technology has been used by many utilities, in particular, Consolidated
Edison (“ConEd”) in New York City has used it since 2004. They currently own a fleet
of 15 mobile detection vehicles and perform 12 complete system scans per year as
required by their regulator, the New York Public Service Commission. Feedback

received from ConEd and other utilities using this technology is positive.”

Table 1 on page 9 shows costs for contact voltage scan as being $4 million in the 2010

Bridge year and $4.4 million in the 2011 Test year.

a) Please state why the New York Public Service Commission requires ConEd to
perform 12 complete system scans per year and please identify how many scans
THESL is performing.

b) Please elaborate on the nature of the positive feedback THESL has received from
ConEd and other utilities including which other utilities THESL has received this
feedback from.

c) Please state whether THESL has any comparative costing data from other utilities and
if so how the costs incurred by other utilities compare to the costs that THESL is
incurring and expecting to incur.

d) Please state whether or not there are other alternatives to mobile detection technology
and, if so, whether or not THESL considered such alternatives and why they were not

chosen.
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RESPONSE:

a)

b)

The report submitted by Con Edison titled Results of Stray Voltage Tests and Facility
Inspections for the Period Beginning January 1, 2009 and Ending on December 31,
2009 to the New York Public Service Commission, stated that in accordance with the
New York Public Service Commission’s “Order Establishing Rates for Electric
Service” issued March 25, 2008 in Case 08-E-0523, Con Edison performed 12
underground system scans using mobile stray voltage detection technology between
December 1, 2008 and December 31, 2009.

The State of New York Public Service Commission stated in Case 08-E-0523 that
“Because stray voltage is a critical public safety issue, and because testing methods
are relatively new, the Commission will take notice of recent developments and will
take a more proactive approach than that which was initially proposed by the
Company.” Further, “For that reason, we order the Company to perform twelve
system-wide mobile stray voltage testing sweeps, rather than the eight initially

proposed.”

THESL is performing four contact voltage scans in all areas of the distribution system

where contact voltage can appear as per page 11 of Exhibit C2, Tab 3, Schedule 3.

Con Edison’s report on Stray Voltage Test and Facility Inspection stated that Con
Edison conducted 1200 Quality Assurance checks on Stray Voltage Testing of
Underground Distribution Structures, Overhead Distribution Structures, and
Municipality Owned Streetlights and found a 95% reliability within £ 10% relative
precision level, and was satisfied with established industry sample design criteria.
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Other positive feedback on other utilities that have used the mobile voltage scanning

services was of the anecdotal nature.

Power Survey Company has been conducting contact voltage scans successfully for
major cities in the United States, including New York City. They have proprietary
technology that has been proven in the field to be effective and efficient in identifying
locations where contact voltage is present. During the 2009 Level 111 emergency
event, they were engaged to conduct a survey of the streets in Toronto. THESL did

not receive comparative costing data from other utilities.

The only other alternative to mobile detection technology known to THESL is a
manual structure-by-structure search for contact voltage using handheld detection
devices. The manual detection methods are very labour-intensive and provide
unreliable results when a good ground point is not available.

Witness Panel(s): 2
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INTERROGATORY 109:

Reference(s): D1/T3/S1
F1/T1/S1
F2/T1/S1
J1/T2/S1

In each of these Exhibits, different presentations of OM&A numbers are provided.

Exhibit D1 provides distribution expenses based on the Board’s reporting categories.

Exhibit F1 provides operations and maintenance distribution expenses, while Exhibit F2
provides administration and general expenses. When these numbers are totaled, they are
different from the total in Exhibit D1.

Exhibit J1 provides distribution expenses before PILs. These numbers are different from
both those of Exhibits F1 and F2 and from Exhibit D1.

a) Please provide a schedule reconciling the differences between these numbers for all
years contained in the application.

b) Please provide a breakdown of the drivers of the increases in THESL’s OM&A costs
in the format of Appendix 2-G of Chapter 2 of the Board’s Filing Requirements for
the years 2009, 2010 Bridge and 2011 Test.

RESPONSE:
a) Please see Table 1 below.

Witness Panel(s): 4
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Table 1: Reconciliation of OM&A, A&G and Distribution Expenses ($ millions)

2008 2009 2010 2011

Historical Historical Bridge Test

O&M Expense' 155.9 166.9 179.6 193.3

A&G Expense? 68.9 71.7 75.4 83.3
Less: Disallowed A&G Costs - -0.4 -0.1 -

Less: Recoveries® -42.4 -43.1 -44 1 -49.8

Subtotal 182.4 195.1 210.8 226.8

Add: Depreciation Expense* 149.0 155.5 164.5 178.3
Rounding 0.2 0.1 0.1 -

Distribution Expenses® 331.6 350.7 375.4 405.1
Less: Provincial Capital taxes -8.0 -5.5 -2.1 -
Rounding -0.1 -0.1 - -

Distribution Expenses6 323.5 345.1 373.3 405.1

Notes:

1) Exhibit F1, Tab 1, Schedule 1
2) Exhibit F2, Tab 1, Schedule 1
3) Recoveries represent the recovery portion of departmental distribution

expenses that (i) are charged to other departments, projects or programs. The

offsetting charge or cost is then attributed to project or program expenditures.

This includes occupancy costs, overhead changes for materials, and fleet

costs. This also includes (ii) the amounts reducing departmental expenses for

transfers to regulatory assets. For example, the departmental recovery
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amounts that were charged to regulatory assets (i.e. Smart Meter and IFRS

program costs) are reflected in this line.
4) Exhibit D1, Tab 13, Schedule 1
5) Exhibit D1, Tab 3, Schedule 1
6) Exhibit J1, Tab 1, Schedule 1

b) Please see Table 2 below.

Table 2: Drivers

2008 Historical - 2009 Historical - 2010 Bridge -

2009 Historical 2010 Bridge 2011 Test
Opening Balance 182.4 195.1 210.8
Labour 3.3 14.4 10.1
External Services 101 26 41
Materials (1.7) 5.7 (0.7)
Bad Debts 2.8 (0.9) 0.8
Capital Tax (2.2) (3.1) (1.9)
Others 0.2 (2.9) 3.5
Rounding 0.2 (0.1) 0.1
Closing Balance 195.1 210.8 226.8
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INTERROGATORY 20:
Reference(s): F1/T1/S1

Please state whether or not any CDM costs are incorporated for recovery in the 2011 Test
year. If there are any such costs, please state the basis on which THESL believes their

recovery through rates is appropriate.

RESPONSE:
There are no CDM costs incorporated for recovery in the 2011 Test year.

Witness Panel(s): 4
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INTERROGATORY 21:
Reference(s): F1/T1/S3/p4

It is stated that:

“As is detailed in Exhibit C2, Tab 3 Schedule 3, THESL engages a number of qualified
external entities to perform preventative maintenance tasks for several programs.
External contractors are engaged to provide these services due to the seasonal nature of
the work and the specialized expertise and equipment required. This practice of using
external contracts is considered utility best practice in meeting seasonal maintenance

requirements.”

Please state whether or not THESL’s use of external contractors is based on a cost-benefit

analysis. If so, please state the amount of annual savings, if not please identify the

rationale for outsourcing.

RESPONSE:

No, THESL has not performed a cost-benefit analysis specifically for seasonal contract
work. External contractors are used to perform seasonal work because they have
specialized skills and can be deployed seasonally, thus saving THESL from purchasing
equipment that is limited to seasonal use. THESL internal resources are limited and
would not be able to take on these seasonal contracts. The cost of developing and

maintaining staff with specific competencies for seasonal use may not be cost-effective.

Witness Panel(s): 4
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INTERROGATORY 22:
Reference(s): F1/T1/S4/p5

It is stated that:
“THESL uses a ten-year inspection cycle for testing and treatment of its 159,000 wood

poles.”

Please state whether the ten-year inspection cycle is an industry standard and if not, how

it was determined.

RESPONSE:

The Canadian Electrical Association does not have any recommendations for a testing
cycle for wood poles. Toronto Hydro follows a ten-year inspection cycle because that is
the manufacturer specified lifespan of our wood pole remedial treatment chemicals. The
chemicals used by Toronto Hydro’s pole testing contractor meet or exceed the ten-year

lifespan.

Witness Panel(s): 4
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INTERROGATORY 23:
Reference(s): F1/T1/S4/pp. 5-7

It is stated on page 5 that:
“THESL has elected to employ mobile contact voltage scanning technology. Power
Survey Company, which owns the rights to the technology, has been selected to perform

scans of the distribution system in Toronto...”

On page 7 when discussing the increase in predictive maintenance costs in the 2011 test
year, it is stated that “This increase includes a forecasted increase from $4 million to $4.4

million for the Contact VVoltage Scan program under external contracts.”

a) Please provide a detailed breakdown of these costs.

b) Please describe the process by which Power Survey Company was selected, including
whether or not there was a competitive bidding process and, if not, why not.

c) Please state whether or not the decision to hire Power Survey Company was based on
any cost/benefit analyses. If so, please provide the results, if not, please explain why

not.

RESPONSE:

a) The $4.4 million amount represents the second year of a lump-sum contract to
perform contact voltage scanning in the City of Toronto by Power Survey Company.
Cost breakdown is not available. The increase from $4 million to $4.4 million is due
to anticipated exchange rate difference between Canadian and US dollars. The

contact voltage scanning contract is in US dollars.

Witness Panel(s): 4
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b) Power Survey Company has been conducting contact voltage scans successfully in
major cities in the United States, including New York City. They have proprietary
technology that has been proven in the field to be effective and efficient in identifying
locations where contact voltage is present. During the 2009 Level 11 emergency
event, they were engaged to conduct a survey of the streets in Toronto. Their
scanning method was found to be much more effective and efficient at identifying the
source of contact voltage compared to manual examination of each electrical structure
on the street and sidewalks. THESL has engaged the Power Survey Company to
perform regularly scheduled contact voltage scans in 2010 with satisfactory results,
under a contract that continues in 2011. Competitive bidding was not used because
PSC holds the patent to this scanning technology and there is no other comparable

technology available in the marketplace to effectively scan large areas.

c) The reasons for selecting Power Survey Company are provided above in response to
part b) of this question. A formal cost/benefit analysis was not performed because
during the Level 11l emergency when PSC’s services were first employed, it was
clearly demonstrated that this was an effective methodology compared to manual
methods. In the first city-wide scan, a total of 221 sources of contact voltage were

identified and subsequently repaired.

Witness Panel(s): 4
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INTERROGATORY 24:
Reference(s): F1/T1/S6/p3

Table 1 shows an increase in emergency maintenance costs in the 2011 Test year to $7.5
million from $6.6 million in the 2010 Bridge year. This increase is attributed in part to

changing weather patterns including more frequent mini-storms and more severe storms.

a) Please state whether the conclusion that changing weather patterns are a factor in this
cost increase is based on a study, and if so please file such study, or on THESL’s
observations and when these changing weather patterns began to impact these costs.

b) Please provide a breakdown of emergency spending costs on an equivalent basis to
that of Table 1 for the years 2004 to 2007.

RESPONSE:

a) THESL does not have any climatic analyses/studies that underpins the increase in
costs. However, THESL has observed an upward trend of distribution plant damage
caused by weather-related incidents from 2005 to 2009 with significant Major Event
Days related to weather in 2009. On this basis an increase in 2011 emergency

maintenance spending is warranted.
b) A breakdown of emergency spending costs for the years 2006 and 2007 is provided in

Table 1 below. The amounts for 2004 and 2005 are not available as the method and

process of tracking related information has changed.

Witness Panel(s): 4
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Table 1: Emergency Maintenance Costs ($ millions)

Emergency 2006 Actual 2007 Actual
OH/UG Distribution Assets 6.5 7.5
Station Assets 04 0.7
External Contracts - -
Total 6.9 8.3

Witness Panel(s): 4
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INTERROGATORY 25:
Reference(s): F1/T2/S1/p3

Table 1 presents Fleet and Equipment Services (“FES”) costs for 2008 and 2009
Historical, 2010 Bridge and 2011 Test years. Please provide these numbers for the years
2004 to 2007.

RESPONSE:

A breakdown of Fleet and Equipment Services (“FES”) for the years 2006 and 2007 is
provided in Table 1 below. THESL is unable to provide a breakdown of Fleet and
Equipment Services for 2004 and 2005 due to its existing method and process for

tracking related costs.

Table 1: Operating Expenses for Equipment Services ($ millions)

2006 Historical 2007 Historical

Total FES Costs 10.8 9.6

Witness Panel(s): 4
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INTERROGATORY 26:
Reference(s): F1/T2/S1/p5

Table 3 presents Laboratory Service Operating Costs for 2008 and 2009 Historical, 2010
Bridge and 2011 Test years. Please provide these numbers for the years 2004 to 2007.

RESPONSE:

A breakdown of Laboratory Services Operating Costs for the years 2006 and 2007 is
provided in Table 1 below. THESL is unable to provide a breakdown of Laboratory
Services Operating Costs for 2004 and 2005 due to its existing method and process for

tracking related information.

Table 1: Laboratory Services Operating Costs ($ millions)

2006 Historical 2007 Historical

Total Glove Lab 1.4 1.1

Witness Panel(s): 4
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INTERROGATORY 27:
Reference(s): F2/T3/S1/p2 Update November 8, 2010

Table 1: “Charitable Donations Cost” shows an amount for the 2011 Test year of $0.7

million. The covering letter accompanying this update states that “THESL has increased
its Charitable Donations amount for 2011 to $0.7 million to reflect direction provided by
the Board in its letter dated October 20, 2010 with respect to LEAP Emergency Financial

Assistance.”

a) Please provide the calculation from which this amount is derived in sufficient detail
so that its compliance with the Board’s letter can be assessed.

b) If there are departures from the Board’s letter, please state what they are and provide
a justification for them.

c) Please state whether or not the applicant has included an amount in its 2011 Test year
revenue requirement for any legacy program(s), such as Winter Warmth. If so, please
identify the amount and provide a breakdown identifying the cost of each program

along with a description of each program.

RESPONSE:

a) THESL calculated this amount by using the methodology outlined in the Board’s
October 20, 2010 directive which required that 0.12% of a utility’s total (service)
distribution revenue requirement be allocated towards LEAP for 2011. In THESL’s
case, this results in $0.7M ($598.2M x 0.12% = $717,840).

b) There are no departures from the Board’s directive.

Witness Panel(s): 4
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c) THESL has not included any amounts in revenue requirement for legacy programs
such as Winter Warmth, as LEAP effectively replaces Winter Warmth as of January
1, 2011. While the $0.1M which was included in the pre-filed evidence was
originally budgeted for Winter Warmth, THESL has reallocated this amount towards
LEAP, such that the entire $0.7M currently requested is exclusively for the LEAP

program.

Witness Panel(s): 4
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INTERROGATORY 28:
Reference(s): F2/T3/S1

In this section, charitable contributions are discussed.

Please identify whether or not the applicant has included any charitable or political
donations as part of its forecast OM&A expense for the Test Year. If yes, please identify
the amounts and the account in which the donations are recorded, and whether the

amounts are compliant with Section 2.5.2 of the Filing Requirements.

RESPONSE:

The only charitable contribution is $0.7M towards the LEAP program, which replaces the
Winter Warmth program for which the original $0.1M (as included in prefiled evidence)
was directed. No other charitable donations or political contributions are included in
THESL’s forecast OM&A.

Witness Panel(s): 4
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INTERROGATORY 29:
Reference(s): F2/T5/S1/pl

Table 1 on this page provides a breakdown of THESL’s Finance A&G costs. This table
shows total levels of $4.3 million for 2008 Historical, $4.5 million for 2009 Actual, $10.5
million for 2010 Bridge and $15.3 million for 2011 Test.

Please break down the Year by year increases into two components: (1) component of
the increase related to costs previously charged as THC Shared Services functions
recorded in Governance now charged to Finance as part of the reorganization, and (2)
remaining component not related to this reorganization and the factors explaining this

element of the increase.

RESPONSE:
The $5.4M year over year increase in A&G costs in 2010 Bridge as compared to 2009
Actual is related to the Finance reorganization. When comparing the same group in
2011Test, the increase is due mainly to IFRS and increased support required for
financial reporting.

The remaining component not related to the Finance reorganization was relatively flat
when comparing 2008 Historical and 2009 Actual. From 2009 Actual to 2010
Bridge, the Finance A&G cost increase is reflective of the additional resources
required to support the expanded capital program and related operational and support
activities. In 2011 Test, the increase in Controllership A&G cost is due to additional
resources required to support increasing financial requirements and the expanded

capital program.

Witness Panel(s): 4
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1 Please see Appendix A for year-over-year increase and explanation.
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THESL Finance A&G Costs ($ millions) Page 1of 1
Col. 1 Col. 2 Col. 3 Col. 4 Col.5
Table 1
2008 Historical 2009 Actual Increase/(Decrease) Comments
(1) Component Related to Costs Previously Charged
as THC Shared Services
External Reporting 0.0 0.0 0.0
Tax & Internal Audit 0.0 0.0 0.0
Total 0.0 0.0 0.0
(2) Remaining Component not Related to
Reorganization
Controllership 2.6 2.8 0.2
Accounts Payable & Payroll 1.7 1.7 0.0
Total 4.3 4.5 0.1
TOTAL 4.3 4.5 0.1
Table 2
2009 Actual 2010 Bridge Increase/(Decrease) Comments
(1) Component Related to Costs Previously Charged
as THC Shared Services
External Reporting 0.0 2.4 2.4
Tax & Internal Audit 0.0 2.9 2.9
Total 0.0 5.4 5.4
(2) Remaining Component not Related to
Reorganization
Controllership 2.8 3.4 0.6 Increase is reflective of the
additional resources required to
support the expanded capital
program and related operational
and support activities.
Accounts Payable & Payroll 1.7 1.8 0.1
Total 4.5 5.2 0.7
TOTAL 4.5 10.5 6.1
Table 3
2010 Bridge 2011 Test Increase/(Decrease) Comments
(1) Component Related to Costs Previously Charged
as THC Shared Services
External Reporting 2.4 5.8 3.4 As referred to in Exhibit
F2/Tab5/51/p5. Increase is due
mainly to IFRS $3.1M, and increase
support for required finance
reporting.
Tax & Internal Audit 2.9 3.1 0.1
Total 5.4 8.9 3.5
(2) Remaining Component not Related to
Reorganization
Controllership 3.4 4.5 1.1 As referred to in Exhibit
F2/Tab5/51/p4. Increase is due to
additional resources required to
support increasing financial
requirements and expanded capital
program.
Accounts Payable & Payroll 1.8 1.9 0.1
Total 5.2 6.4 1.3
TOTAL 10.5 15.3 4.8
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INTERROGATORY 30:
Reference(s): F2/T6/S1/p3

On this page, the costs for the Treasury, Rates and Regulatory Affairs groups are shown.
a) Please provide a breakdown of THESL’s regulatory costs in the format of Appendix

2-H of the Filing Requirements.

RESPONSE:

Please see Appendix A to this Schedule which contains as much of the requested
information that THESL has available. THESL prepares many of its regulatory
applications with significant input from the Business Units. Operating costs associated
with the preparation of pre-filed evidence and interrogatories for example remain co-
mingled with the Business Unit operating costs Amounts presented in the table for this
cost item are based on a gross estimate the number of people and expected time

involvement.

Witness Panel(s): 4
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Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 Col 7 Col 8 Col 9 Col 10 Col 11 Col 12 Col 13
Row Regulatory Cost USoA USoA [Ongoing or Last Actuals (2007), | Actuals (2008), | Actuals (2009), Bridge Year [% Change in Test Year % Change in Comments
Category Account | Account | One-time | Rebasing $ $ $ (2010) Bridge year | Forecast (2011), | Test year vs
Balance Cost? Year FORECAST, $ | vs Last Year $ Bridge year
of Actuals
1 |OEB Annual Assessment on-going 3,370,539 3,124,221 3,155,604 3,500,000 11% 3,400,000 -3%
2 |OEB Hearing one-time see note 1 44,907 4,641 0 -100% see note 2 N/A
Assessments - ApplicantH
Initiated
3 |OEB Section 30 Costs - on-going see note 1 17,430 150,888 0 -100% see note 2 N/A
OEB-Initiated
4 |Expert Witness cost for one-time 195,742 376,049 85,974 190,000 121% 195,225 3%
regulatory matters
5 |Legal costs for one-time 271,355 263,163 881,605 500,000 -43% 513,750 3%
regulatory matters
6 |Consultant costs for one-time 649,601 314,696 356,526 419,400 18% 430,934 3%
regulatory matters
7 |Operating expenses on-going 1,501,287 1,094,769 1,123,292 1,410,258 26% 1,326,778 -6%|Operating costs associated with the
associated with Staff preparation and defense of applications
resources allocated to is comingled with the Business Unit
regulatory matters operating budgets. The figures here are
estimates.
The revised (highlighted) cells now
include payroll costs for Regulatory
Applications & Compliance and
Regulatory Policy & Relations Staff only.
8 |Operating expenses 82,454 16,499 80,316 10,530 -87% 10,820 3%
associated with Other
Resources allocated to
regulatory matters
9 [Other regulatory agency 0 0 0 0 see note 2 N/A
fees or assessments
10 |Any other costs for on-going 1,888 816 800 21,840 2630% 23,509 8%
regulatory matters -
Annual Registration Fee
for THESL's Distribution
Licence
11 [Intervenor Costs on-going 255,046 291,890 120,043 350,000 192% 359,625 3%
12 |Subtotal 6,327,912 5,544,440 5,959,687 6,402,028 7% 6,260,641 -2%

(1) Note that items 2, 3, 10, 11 are charged to the same expense element. Details from 2007 are difficult to recreate presently. The total amount has been provided in item 11. ($255,046)
(2) Note that items 2, 3, 10, 11 are charged to the same expense element. Information for 2011 represents the total budget for these items. ($359,625)

/C
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INTERROGATORY 31:
Reference(s): F2/T6/S1/p3

Table 1 includes an item “Short-Term Interest Expenses on Line of Credit and Customer
Deposits.” This item was zero in 2008 and 2009 increasing to $1.6 million in the 2010
Bridge year and $2.9 million in the 2011 Test year.

When describing the line of credit expense, it is stated that “Due to the recent crisis in
short-term credit markets, the market-based fees associated with short-term lines of credit
have increased significantly. In the Test year, THESL has forecast fees on the short-term

lines to be $2.1 million.”

a) Please break down these amounts into the two component items.

b) For the line of credit expense, please provide a detailed explanation as to the reason
why these fees are forecast to be $2.1 million. Please also discuss why no fees were
paid in 2008 and 2009.

c) Please state whether or not these fees are being included for recovery in the 2011
revenue requirement. If these fees are being included, please explain why they would
not be recovered through the 4% short-term debt component of the deemed capital

structure.

Witness Panel(s): 2 and 4
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RESPONSE:
a)
2008 Actual 2009 Actual 2010 Bridge 2011 Test
Short-Term Interest - - 0.8 0.8
Expense - Customer
Deposits
Short-Term Interest - - 0.8 21

Expense - Line of Credit

b) Due to the credit crisis in world financial markets, the cost of borrowing for all

lenders has increased significantly. THC’s banking syndicate’s lending costs also

increased, and this cost increase was passed on to THC upon the renewal of its short-

term lines in May 2010.

THESL did pay fees for maintenance of its line of credit in 2008 and 2009. However,

they were much lower, and were not requested for inclusion in revenue requirement

in those years and therefore were not included in Table 1.

THESL is requesting these fees be included in revenue requirement in 2011. Unlike

the short-term debt component, which includes an allowance for financing costs in

the calculation of overall cost of debt, there is no mechanism in the current cost of

capital guidelines for inclusion of similar costs on short-term debt. The allowed rate

on short-term debt does not include these costs, which as demonstrated, have become

much more significant in the last two years.

Witness Panel(s): 2 and 4
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INTERROGATORY 32:
Reference(s): F2/T7/S1

In this section, Legal Services costs are discussed. Please state whether or not any legal
costs related to the late payment penalty settlement process are included for the 2011 Test

year.

RESPONSE:

No costs related to the LPP Settlement process have been budgeted for 2011, since that
process has substantially concluded. Costs for the EB-2010-0295 proceeding were not
specifically included at the time the test year budget was formulated since its existence

was not known at that time.

Witness Panel(s): 4
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INTERROGATORY 33:
Reference(s): F2/T9/S1/pp. 4-5

On these pages, external and contract services are discussed. Please provide the

following for Historical, Bridge and Test years:

1) Identity of each company transacting with the applicant subject to the applicable
materiality threshold

2) Summary of the nature of the product or service that is the subject of the transaction

3) Annual dollar amount related to each company (by transaction)

4) A description of the specific methodology used in determining the vendor (including

a summary of the tendering process/cost approach, etc.).

RESPONSE:

1) Listed below in Table 1 is each company transacting with THESL, using a threshold
of $100K per year. Included in the list are those companies which have transactions
exceeding the threshold in at least one of the Historical, Bridge or Test Years. The

numbers have been aggregated to avoid any commercial confidentiality breaches.

Witness Panel(s): 4



INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

Table 1: List of companies transacting with THESL.:

Toronto Hydro-Electric System Limited
EB-2010-0142
Exhibit R1

Tab 1

Schedule 33

Filed: 2010 Dec 6

Page 2 of 5

Nature of Product

or Service

Supplier Name

2008
History
($M)

2009
History
(sm)

2010
Bridge
($M)

2011
Test
($m)

Communication

Providers

e Bell Canada

e Cogeco

e Harjevic

e IBM

e Industry Canada

e Rogers Wireless

1.22

1.04

1.60

1.36

Consulting Service

Providers

e Deloitte

e Dencot Holding 2000 Inc
e Extensys

e IBM Canada Ltd

e llantus

e Millennium Care

e Navigant

e SBR

e Tenet

1.58

1.20

0.54

0.45

Hardware

Maintenance

e Cisco

e Dell

e Elster Metering

e EMC Corporation of Canada
e Hewlett Parkard Canada

e IBM Canada Ltd

e Intercon Security Ltd

e Netezza

e Oracle Corporation Canada

0.89

1.44

1.45

1.62

Witness Panel(s): 4
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2008 2009 2010 2011

Nature of Product

Supplier Name History History Bridge Test
or Service

($m) (sm) ($m) ($m)

e Afsan Service Inc.

e Compu-Source Staffing

e (Sl Consulting Inc.

e Infotek Consulting Service Inc.
Staff Augmentation

e Integrated Voice Service Inc. 2.80 441 4.86 3.69
Providers

e Procom Services

e PTC Accounting

e Quantum Technology Recruiting

e Sapphire Technologies Canada

e Millennium Care
Outsourcing

e Kubra Data Transfer Ltd 1.27 0.10 0.15 1.27
Services

e Unisys Canada Inc

Witness Panel(s): 4
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Nature of Product

or Service

Supplier Name

2008
History
($Mm)

2009
History
($m)

2010
Bridge
($m)

2011
Test
($Mm)

Software
Maintenance

Service

Bentley

BMC Software Canada

Compuware Corporation of Canada

Devonway

Emergent

Emeter

Hewlett Packard Canada
Hyperion

Information System Architects
Integraph Canada Ltd

Itron

Mincom

Novell Canada

Oracle Corporation Canada
Redhat Inc.

Redprairie Corporation
SAP Canada Inc

The Herjavec Group

Whitecap Canada Inc

2.54

3.27

4.39

4.43

Witness Panel(s): 4
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2) Listed above in Table 1 is the summary of the nature of the product or service that is

the subject of the transaction.

3) Listed above in Table 1 is the annual dollar amount related to each product or service.

4) 1T&S follows the THESL procurement policy, as per Exhibit C2, Tab 3, Schedule 1,
Appendix A.

Witness Panel(s): 4
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INTERROGATORY 34:
Reference(s): F2/T10/S1/p. 4

It is stated that:
“Given the unprecedented level of recruitment and an increased level of labour relations
activity, it was decided in late 2009 to separate staffing and labour relations, thereby

ensuring talent acquisition was not overshadowed by urgent labour needs.”

a) Please state how THESL reached the decision to undertake this separation e.g. was it
based on a study, and if so please state who conducted the study and summarize its
key conclusions.

b) Please state whether there were any additional costs arising from this decision, either

on a one-time or incremental basis.

RESPONSE:

a) No study was conducted. Due to THESL’s workforce renewal plan, the volume of
recruitment has increased by approximately 400% from previous years. This level of
recruitment along with continued labour relations activity could not be sustained
under the former structure while retaining the same number of FTES. To ensure
appropriate focus and effort in both areas, the decision was made to separate the two

functions of staffing and labour relations.

b) Additional costs arose from an increase in FTEs for the staffing function.

Witness Panel(s): 2
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INTERROGATORY 35:
Reference(s): F2/T10/S1/pp. 5-6

It is stated that:

“The infrastructure plan will result in unprecedented numbers of contractors working on
THESL’s equipment and facilities. Many of them will be unfamiliar with the system’s
unique risks and therefore, will place additional pressures on the requirements to manage
safety. A priority is to reinforce existing EHS Programs and work procedures and ensure
this workforce is properly trained to work safely and efficiently on THESL’s distribution

system.”

a) Please provide more details as to how THESL will ensure that this work force is
properly trained and provide a breakdown of the anticipated costs.
b) Please state whether this aspect of the infrastructure plan is anticipated to have any

impact on the reliability of the distribution system.

RESPONSE:

a) Prior to being awarded an RFP, the contractor undergoes an extensive review of their
health and safety programs, including training records and certificates. Only those
contractors meeting THESL’s requirements are hired. A condition of being awarded
an RFP is to be enrolled, or commit to be enrolled, in a recognized safety
management system (e.g., ZeroQuest, CSA Z1000, ANSI Z10, OHSAS 18001) that is
audited by an independent third party auditor. All such safety management systems

contain risk based health and safety training as an element that is subject to audit.

Witness Panel(s): 4
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Once the RFP is issued, additional checks are made to verify the competencies of all
individuals assigned to work at THESL. Prior to commencing work on THESL
equipment, the approved contractors must attend an orientation of one to 4.5 days
depending on the risk exposure. Additional training for confined space entry, a high
risk operation, specific for THESL’s risks and protocols has been developed in
conjunction with the Infrastructure Health and Safety Association (IHSA) and made
mandatory for all contractors doing confined space entry. This training is conducted
by IHSA. Additional pre-qualification requirements have been established for
contractors requiring confined space access that includes an assessment of the

contractor’s training program and equipment.

Bi-weekly meetings are held with the affected contractors to cover safety and any

lessons learned.

A disciplinary process is in place for contractors contravening safety rules and

procedures.

THESL supervisors and managers conduct regular safety inspections of the

contractors to ensure safe practices are followed.

Employees have been empowered under the Internal Responsibility System (IRS) to
report contractors they observe contravening safe practices.

No additional costs are incurred by THESL. Activities and associated materials, such

as course material, are part of day-to-day operational costs. The delivery and cost of

Witness Panel(s): 4



10

Toronto Hydro-Electric System Limited
EB-2010-0142

Exhibit R1

Tab 1

Schedule 35

Filed: 2010 Dec 6

Page 3 of 3

INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

training for confined space entry, rescue, first aid, WHMIS, Transportation of

Dangerous Goods, etc. are the responsibility of the contractor.

b) This aspect of the infrastructure plan is anticipated to improve system reliability.
When workers are properly trained, fewer accidents or injuries occur that would
require work to stop so that the injured worker can be treated and the incident
investigated. Serious cases may require the all or part of the grid to be de-energized
to exercise an appropriate response or conduct the investigation. The immediate
effect is a less reliable supply to the customer. The longer term effect may be delays
in upgrading the infrastructure while crews are deployed to incident investigation.

Witness Panel(s): 4
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INTERROGATORY 36:
Reference(s): F2/T10/S1/pp. 8-9

Table 4 “Organizational Development & Performance Costs” shows an increase in these
costs to $4.8 million in the 2011 Test year from a constant level of $2.8 million in the two
most recent historical years of 2008 and 2009. Table 5 provides an explanation of the

reasons for this increase.

Please provide a breakdown of the $2 million increase between the explanatory factors
outlined in Table 5.

RESPONSE:

$.9M: Additional FTEs hired when trades and technical training was centralized in ODP
to support workforce renewal; a new portfolio for employee engagement; and an increase
in mandatory and legislative/compliance training. Centralization of this training reduces

the need to draw employees away from capital work to deliver training.

$1.1M: Accelerated requirements for driver training mandated by the MTO ($400Kk),
increased demand for legislative and mandatory trades-related training ($300Kk);
partnership with Georgian College to advance utility-based trades and technical
curriculum for future hiring and to upgrade technical and trades training of current
employees ($150k); advancement of leadership programs to manage a changing
workforce; training for harmonized jobs; technology skills development; and programs to

facilitate knowledge transfer of retiring employees ($250Kk).

Witness Panel(s): 4
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INTERROGATORY 37:

Reference(s):

C1/T3/S1

Please complete the following table for 2009 Historical, 2010 Bridge and 2011 Test years

for each service provided or received by THESL.:

RESPONSE:
Year: 2009
Name of Company Service Offered Pricing Price for the Cost for the %
Methodology Service ($) Service ($) Allocation
From To
THC THESL Governance Time Study 0.92 0.92 39.84
Basis
THC THESL Finance Time Study 7.13 7.13 66.33
Basis
THC THESL Organizational Time Study 0.43 0.43 31.54
Effectiveness & Basis
EHS
THC THESL Legal Time Study 0.73 0.73 55.46
Basis
THC THESL Communications Time Study 0.23 0.23 23.64
& Public Affairs Basis
THESL TH Procurement No. of 0.08 0.08 9.90
Energy purchase
orders
THESL TH Facilities Sq. footage 0.04 0.04 0.16
Energy
THESL TH Finance No. of 0.08 0.08 2.71
Energy invoices,
Headcount

Witness Panel(s): 1
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Name of Company Service Offered Pricing Price for the Cost for the %
Methodology Service ($) Service ($) Allocation
From To
THESL TH Treasury % of work 0.41 0.41 3.37
Energy performed,
FTEs, % of
insurance
THESL TH Legal Driver billable 0.06 0.06 2.24
Energy hours
THESL TH Communications % of work 0.10 0.10 2.52
Energy performed,
FTEs
THESL TH ITS & By employee 0.57 0.57 2.48
Energy Management and by type of
equipment,
directly
attributable
costs
THESL TH Environmental, Headcount 0.08 0.08 2.27
Energy Health, & Safety
THESL THC Procurement No. of 0.02 0.02 1.96
purchase
orders
THESL THC Facilities Sq. footage 0.55 0.55 2.10
THESL THC Finance No. of 0.03 0.03 1.00
invoices,
Headcount
THESL THC Treasury % of work 0.62 0.62 5.10
performed,
FTEs, % of
insurance
THESL THC Organization Headcount 0.20 0.20 2.91
Effectiveness

Witness Panel(s): 1
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Name of Company Service Offered Pricing Price for the Cost for the %
Methodology Service ($) Service ($) Allocation
From To
THESL THC Legal Driver billable 0.02 0.02 0.59
hours
THESL THC Communications % of work 0.25 0.25 6.48
performed,
FTEs
THESL THC ITS & By employee 0.48 0.48 2.10
Management and by type of
equipment,
directly
attributable
costs
THESL 14 Co. Treasury % of work 0.02 0.02 0.14
performed,
FTEs
Year: 2010
Name of Company Service Offered Pricing Price for the Cost for the %
Methodology Service ($) Service ($) Allocation
From To
THC THESL Governance Time Study 1.66 1.66 75.70
Basis
THC THESL Finance Time Study 0.74 0.74 90.64
Basis
THC THESL Organizational Time Study 0.00 0.00 0.00
Effectiveness & Basis
EHS
THC THESL Legal Time Study 0.00 0.00 0.00
Basis

Witness Panel(s): 1
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Name of Company Service Offered Pricing Price for the Cost for the %
Methodology Service ($) Service ($) Allocation
From To
THC THESL Communications Time Study 0.00 0.00 0.00
& Public Affairs Basis
THESL TH Procurement No. of 0.15 0.15 7.25
Energy purchase
orders
THESL TH Finance Audit fees 0.30 0.30 2.45
Energy split, no. of
invoices,
headcount, %
of work
performed,
directly
attributable
costs
THESL TH Treasury % of work 0.05 0.05 0.41
Energy performed,
FTEs, % of
insurance
THESL TH Organization Headcount, % 0.05 0.05 0.58
Energy Effectiveness of work
performed
THESL TH Legal Driver billable 0.10 0.10 2.24
Energy hours, % of
work
performed
THESL TH ITS & By employee 0.45 0.45 1.43
Energy Management and by type of

equipment,
directly
attributable
costs
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Name of Company Service Offered Pricing Price for the Cost for the %
Methodology Service ($) Service ($) Allocation
From To
THESL TH Environmental, Headcount 0.05 0.05 1.31
Energy Health, & Safety
THESL THC Facilities Sq. footage 0.08 0.08 0.31
THESL THC ITS & By employee 0.03 0.03 0.09
Management and by type of
equipment
THESL 14 Co. Treasury % of work 0.01 0.01 0.10
performed,
FTEs
Year: 2011
Name of Company Service Offered Pricing Price for the | Cost for the %
Methodology | Service ($) Service ($) Allocation
From To
THC THESL Governance Time Study 1.18 1.18 64.47
Basis
THC THESL Finance Time Study 0.79 0.79 91.84
Basis
THC THESL Organizational Time Study 0.00 0.00 0.00
Effectiveness & Basis
EHS
THC THESL Legal Time Study 0.00 0.00 0.00
Basis
THC THESL Communications Time Study 0.00 0.00 0.00
& Public Affairs Basis
THESL TH Energy Procurement No. of 0.16 0.16 7.42
purchase
orders
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Name of Company Service Offered Pricing Price for the Cost for the %
Methodology | Service ($) Service ($) Allocation
From To
THESL TH Energy Consolidated % of work 0.27 0.27 99.00
Billing performed
THESL TH Energy Finance Audit fees 0.48 0.48 3.23
split, no. of
invoices,
headcount, %
of work
performed,
directly
attributable
costs
THESL TH Energy Treasury % of work 0.06 0.06 0.46
performed,
FTEs, % of
insurance
THESL TH Energy Organization Headcount, % 0.05 0.05 0.53
Effectiveness of work
performed
THESL TH Energy Legal Driver billable 0.06 0.06 1.63
hours
THESL TH Energy ITS & By employee 0.06 0.06 0.19
Management and by type of
equipment
THESL TH Energy Environmental, Headcount 0.03 0.03 0.88
Health, & Safety
THESL THC Facilities Sq. footage 0.06 0.06 0.24
THESL THC ITS & By employee 0.03 0.03 0.08
Management and by type of
equipment
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Name of Company Service Offered Pricing Price for the | Cost for the %
Methodology | Service ($) Service ($) Allocation
From To
THESL 14 Co. Treasury % of work 0.01 0.01 0.10
performed,
FTEs
THESL | Unregulated Procurement No. of 0.01 0.01 0.39
THESL purchase
orders
THESL | Unregulated Consolidated % of work 0.00 0.00 1.00
THESL Billing performed
THESL | Unregulated Finance Audit fees 0.47 0.47 3.20
THESL split, no. of
invoices,
headcount, %
of work
performed,
directly
attributable
costs
THESL | Unregulated Organization Headcount, % 0.00 0.00 0.04
THESL Effectiveness of work
performed
THESL | Unregulated Legal Driver billable 0.01 0.01 0.18
THESL hours
THESL | Unregulated ITS & By employee 0.12 0.12 0.38
THESL Management and by type of

equipment

Witness Panel(s): 1
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INTERROGATORY 38:
Reference(s): C1/T3/S1/p.1

It is stated that:

“THC and THESL have completed this consolidation with the result that substantially all
of the remaining personnel and associated costs involved in shared services from THC to
THESL have been transferred to THESL.”

a) Please state whether given the completion of this reorganization, any consideration
has been given to merging THC and THESL. If yes, please discuss, if not why not.

b) Please discuss whether or not any cost savings would result from a merger of THESL
and THC.

RESPONSE:
a) Consideration was given to merging THC and THESL. However, due to the fact that
the Corporation currently holds unregulated subsidiaries and expects to continue to do

so going forward, this approach was not pursued.
b) Management does not believe any cost savings would result from a merger of THESL

and THC. In fact, such a merger could increase costs by requiring additional effort to

track and allocate the costs of unregulated activities in THESL.

Witness Panel(s): 1
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INTERROGATORY 39:
Reference(s): C1/T3/S1/p.2

It is stated that:

“Consequently, services purchased by THESL from THC will be $1.97 million in 2011,
comprised of $1.18 million for strategic leadership, stewardship and governance, and
$0.79 million for overall finance leadership to the organization. These services will be
performed by the Board of Directors, offices of the Chief Executive Office and the Chief
Financial Officer.”

Please identify the headcount underlying both of these costs.
RESPONSE:
The headcount underlying both of these costs consists of a total of four headcounts,

comprised of two headcounts within in each of the offices of the Chief Executive Officer
and the Chief Financial Officer.

Witness Panel(s): 2
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INTERROGATORY 40:
Reference(s): C1/T3/S1/App. B/p.3

The table on this page outlines shared services sold by THESL to affiliates for the 2011

Test year.

a) Please state the meaning of the column “Sold to 14 Co.”

b) Please provide supporting calculations for the Finance services sold to TH Energy in
the amount of $0.48 million and to Unregulated THESL in the amount of $0.47

million.

RESPONSE:

a) 1455948 Ontario Inc. (“14 Co”) is a wholly-owned subsidiary of Toronto Hydro
Corporation (“THC”) and an affiliate of Toronto Hydro-Electric System Limited.
Services were sold to 14 Co similarly as they were to THC and Toronto Hydro

Energy Services Inc. (“TH Energy”).
b) Supporting calculation for the Finance services sold to TH Energy in the amount of
$0.48 million can be found in to Exhibit C1, Tab 2, Schedule 3-1: Service Level

Agreement, Schedule 3 — Finance.

Supporting calculation for the Finance services sold to Unregulated THESL in the
amount of $0.47 million can be found in the table below:

Witness Panel(s): 2
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Payroll 10,660
Accounts Payable 16,058
Reporting Policy 10,909
Financial Planning Admin 1,656
Corporate Tax 39,050
Financial System Support 70,000
Finance - Unregulated 326,128
Total 474,461

Witness Panel(s): 2
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INTERROGATORY 41:
Reference(s): B1/T5/S1, Appendix A

This appendix is THC’s 2009 Annual Report. On page 1, it is stated that “For the fifth
consecutive year, Toronto Hydro Corporation was named one of Canada’s Top 100
Employers as chosen by the Canada’s Top 100 Employers organization.”

The EDA Weekly of October 20, 2010 stated that THC had again been selected as one of
Canada’s Top 100 Employers for 2011 and that more information could be obtained at

the web site www.eluta.ca.

The information on this web site rates THC’s financial benefits for employees as “above-

average” and other benefits as “exceptional.”

Please state why it is necessary that THESL, as part of THC, provide “above-average”
and “exceptional” benefits and whether or not these ratings would suggest that such

benefits could be reduced. If not, please explain why not.

RESPONSE:

In its Canada’s Top 100 Employers survey submission, THESL did not state that it offers
“above-average” and “exceptional” benefits. The quote from the EDA Weekly of October
20, 2010 can be attributed to the editorial perspective that ELUTA has taken in its article.
THESL provides a benefits program that is competitive in the markets where it competes
for talent. THESL continually reviews its programs and benefits to ensure that they meet
the ongoing needs of its employees and support the achievement of superior business

results.

Witness Panel(s): 1
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INTERROGATORY 42:

Reference(s):

C1/T4/S1, Appendix C, p. 2

Table 5 shows the Benefit Burden Rate for the 2010 Bridge and 2011 Test years. Please
provide the 2007 to 2009 actuals for this rate.

RESPONSE:

Table 1: Payroll Burden Rate (%0)

2007 2008 2009 2010 2011
Actuals Actuals Actuals Bridge Test
Benefit Burden Rate 28.85 28.79 28.58 30.09 32.33

Witness Panel(s): 1 and 2
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INTERROGATORY 43:
Reference(s): C2/T1/S2

Please complete the following table:

2005A | 2006A
Vs Vs
2004A | 2005A

2007A
Vs
2006A

2008A
Vs
2007A

2009A
vs
2008A

2010B
Vs
2009A

2011T
VS
2010B

Yearly Market
Adjustment/General
Increase (%)

Headcount increase (%)

Total Compensation
Capitalized (%)

Note: For “Total Compensation Capitalized” please provide the percentage for the year in

question, not a year versus year comparison. For the other two columns, please provide

the year over year change. A=Actual, B= Bridge, T=Test Year

RESPONSE:
2005A | 2006A | 2007A | 2008A | 2009A | 2010B | 2011T
Vs Vs Vs Vs vs vs vs
2004A | 2005A | 2006A | 2007A | 2008A | 2009A | 2010B
Yearly Market
Adjustment/General 3% 3.5% 3.25% | 3.25% 3% 3% 3%
Increase (%)
Headcount increase (%) 7% 3% 11% 1% 2% 11% 9%
Total Compensation
Capitalized (%) 46% 50% 44% 46% 46% 47% 52%

Witness Panel(s): 2
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INTERROGATORY 44:
Reference(s): C2/T1/S2/p.2

It is stated that:

“As part of THESL’s new five-year Collective Agreement with CUPE effective February
1, 2009, a group incentive program was introduced for unionized employees in the
critical front-line roles of Crew Leader and System Response Representative. This new
Gain Sharing Program is a groundbreaking achievement, linking pay to successful

delivery of specific results.”

a) Please state whether the adoption of this program is expected to result in any cost
savings to THESL. If yes, please state the amount. If no, please state the additional
costs arising from it.

b) Please state whether or not THESL had any studies undertaken or knew of any studies
that indicated that Gain Sharing would be a successful innovation for THESL, or had

been proven successful elsewhere.

RESPONSE:

a) The Gain Sharing program is a group incentive program based on the achievement of
targets and Key Performance Indicators (“KPIs”) that are a subset of THESL’s
scorecard. Since the program’s introduction, improvements have occurred in each of
the KPIs that are measured under the program: safety, attendance, productivity, and
customer reliability. The additional cost arising from the Gain Sharing program for
2009 was $251,521.40; it is estimated to be $263,496 for 2010 and $264,182 for 2011
if participants achieve target for all four KPIs on the Gain Sharing scorecard.

Witness Panel(s): 2
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1 b) THESL has not undertaken any recent studies related to gain sharing.

Witness Panel(s): 2
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INTERROGATORY 45:
Reference(s): C2/T1/S3/p.1

It is stated that:

“The increase in costs related to the OMERS defined benefit pension plan is due to the

increase in FTE between 2009 and 2011 (Based on the reorganization and expected

hiring), contributory earnings increasing and a possible increase in contribution rates in

2011.”

OMERS has announced a three-year contribution rate increase for its members and

employers for the years 2011, 2012, and 2013. Please state whether or not the applicant’s

proposed pension costs include this increase. If so, please provide the forecasted increase

by years and the documentation to support the increases. If not, please state how the

applicant proposes to deal with this increase.

RESPONSE:

THESL’s proposed pension costs include the increase announced by OMERS as shown

in the table below.

DESCRIPTIONS 2011
Contribution Rate Increase 1%
Contribution Rate up to YMPE 7.4%
Contribution Rate above YMPE 10.7%
Employer’s Forecasted Rate Increase Cost $1.7 M
Employer’s Total Forecasted OMERS Costs $15.5M

Witness Panel: 2
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INTERROGATORY 46:
Reference(s): C2/T1/S2/App. Alp.1

Please provide an extended version of Table 1: Employee Compensation including 2007
Actuals and 2008 to 2010 Approved.

RESPONSE:
The Board has not approved any specific compensation at the Business Unit or Corporate
level. Please see Appendix A to this Schedule for the historical actuals, bridge and test

year.

Witness Panel(s): 2
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TABLE 1: EMPLOYEE COMPENSATIO

Col 1

N

Col 2
2007 Historical Actual

Col 3
2008 Historical Actual

Col 4
2009 Historical Actual

Toronto Hydro-Electric System Limited

Col 5

2010 Bridge

Exhibit R1

Tab 1

Schedule 46
Appendix A

Filed: 2010 Dec 6
Page 1of 1

Col 6
2011 Test

Number of Employees (FTEs including Part-Time)

Executive 10 10 9 12 10
Managerial 38 41 43 55 53
Management/Non-Union 265 275 302 398 479
Union * 1,212 1220 1220 1308 1402
Total * 1,525 1546 1574 1773 1944
* Excludes President & Vice President of CUPE Local One

Number of Part-Time Employees

Executive

Management (Managerial)

Non-Union (Management/Non-Union)

Union

Total

Total Salary and Wages

Executive 1,714,398 1,812,507.75 1,782,964.90 2,345,675.00 2,021,671.00
Managerial 4,679,679 4,960,742.93 5,670,025.17 7,232,385.00 7,216,041.00
Management/Non-Union 23,652,288 24,637,246.30 27,600,854.50 37,044,705.00 45,280,227.00
Union 85,537,115 88,723,957.77 91,712,516.73 101,201,545.00 111,347,730.00
Total 115,583,480 120,134,454.75 126,766,361.30 147,824,311 165,865,669.00
Total Benefits

Executive 667,994 818,469.04 787,523.63 1,126,848.00 1,030,425.00
Managerial 1,616,795 1,690,280.36 1,918,365.23 2,617,604.00 2,829,923.00
Management/Non-Union 8,208,444 8,509,706.95 9,523,017.72 13,668,698.00 17,536,908.00
Union 30,339,717 30,960,867.35 31,919,114.86 36,863,855.00 42,773,515.00
Total 40,832,950 41,979,323.70 44,148,021.44 54,277,005.00 64,170,771.00
Total Compensation (Salary, Wages, & Benefits)

Executive 2,382,392 2,630,976.79 2,570,488.53 3,472,523.00 3,052,096.00
Managerial 6,296,474 6,651,023.29 7,588,390.40 9,849,989.00 10,045,964.00
Management/Non-Union 31,860,731 33,146,953.25 37,123,872.22 50,713,403.00 62,817,135.00
Union 115,876,832 119,684,825.12 123,631,631.60 138,065,400.00 154,121,245.00
Total 156,416,429 162,113,778.45 170,914,382.74 202,101,316.00 230,036,440.00
Compensation - Average Yearly Base Wages

Executive 171,440 181,250.78 200,179.08 195,472.92 202,167.10
Managerial 122,689 121,783.10 131,760.31 131,101.00 136,151.72
Management/Non-Union 89,247 89,665.32 91,326.45 93,197.00 94,589.99
Union 70,575 72,699.88 75,168.79 77,379.00 79,402.00
Compensation - Average Yearly Overtime

Executive - - - -
Managerial - - - -
Management/Non-Union 4,841 4,297.00 9,639.03 3,039.95 2,504.49
Union 12,534 9,498.32 13,121.30 10,216.00 11,083.63
Compensation - Average Yearly Incentive Pay

Executive 59,643 70,902.05 85,714.49 66,473.75 68,100.30
Managerial 18,344 22,731.66 23,820.13 22,754.00 24,643.45
Management/Non-Union 5,114 6,768.76 6,729.04 7,962.00 8,250.46
Union** 4,890 5,063.07 5,805.52 3,422.00 4,120.00
**Only includes The Society of Energy Professional, Crew Leaders, System Response Rep (161 FTEs for Union) (187.5 FTEs for union)
Compensation - Average Yearly Benefits

Executive 66,799 81,846.90 88,417.76 93,904.00 103,042.50
Managerial 42,388 41,495.31 44,579.06 47,449.00 53,394.77
Management/Non-Union 30,973 30,970.41 31,510.02 34,388.00 36,637.00
Union 25,033 25,369.15 26,161.33 28,186.00 30,502.40
All Inclusive (Base Wages, Overtime, Incentive Pay, Benefits)

Total Compensation 175,664,371 178,510,702.07 193,838,536.83 222,435,763.00 253,482,831.00
Total Compensation Charged to OM&A 98,090,985 96,609,991.96 105,060,486.96 118,825,184.59 121,925,241.71
Total Compensation Capitalized 77,573,386 81,900,710.11 88,778,049.87 103,610,578.41 131,557,589.29
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INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

INTERROGATORY 47:
Reference(s): C2/T1/S2/App. Alp.1

At Line 31 of Table 1, which provides a breakdown of employee compensation, a number
is provided for “Total Compensation (Salary, Wages & Benefits)” which for the 2010

Test Year is $230,036,440.

At Line 54 of the same Table, a number is provided for “Total Compensation” which for
the 2010 Test Year is $253,482,831.

Please state the reason for the difference in these two numbers.

RESPONSE:

Line 31 of Table 1 is comprised of salary, wages, and benefits costs.

Line 54 of Table 1 is comprised of salary, wages, benefits, overtime, and incentive pay

costs. The difference is the inclusion of Overtime and Incentive Pay on Line 55.

Witness Panel(s): 2
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INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

INTERROGATORY 48:
Reference(s): C2/T1/S2/App. Alp.1

“Total Compensation” at line 54 of Table 1 is shown as $253,482,831 for the 2011 Test
year and $222,435,763 for the 2010 Bridge year. Please provide a breakdown of the $31
million increase between the yearly market adjustment/general increases and the expected

increase in headcount.

RESPONSE:
The increase between 2010 Bridge year and 2011 Test year is related to the new hires

planned, base salary increases and related benefit costs.

Breakdown of the $31 million

Descriptions $ (million)
New Hire $21.9
General Increases and Related Benefit Costs $9.0
TOTAL $31.0

Witness Panel(s): 2
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INTERROGATORY 49:
Reference(s): C2/T1/S3/p.2

Table 2 provides “Post-Retirement Benefits Costs” for 2009 Actual, 2010 Bridge and
2011 Test years. Please provide an equivalent table incorporating 2007 and 2008 actuals

and 2008 to 2010 approved.

RESPONSE:

Table 2: Post-Retirement Benefit Costs ($ millions)

Post Retirement Benefits 2007 Actuals 2008 Actuals
Post Retirement Cost 13.4 13.2
Less; Amount Capitalized 5.6 6.1
Amount Expensed in Each Year 7.8 71

There are no Board-Approved numbers for 2008 to 2010.

Witness Panel(s): 2
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INTERROGATORY 50:
Reference(s): C1/T1/S4/p.6

Page 6 of the Compensation Program Guide contains 2010 weightings for various

positions in THC.

a)

b)

Please provide definitions of the columns “Individual Performance” and “Corporate
Performance.”

Please identify the changes that have been made in these weightings for 2010 as
compared to those that were filed last year, e.g. the elimination of the “Affiliate
Performance” criteria and the consolidation in the “Position” category as well as any
others and state why they were made as well as their expected impact on
compensation. Please also discuss how THC’s reorganization has impacted these

weightings.

RESPONSE:

a)

Corporate Performance is determined by THC’s ability to achieve its goals outlined in
the Company’s balanced scorecard. The goals/Key Performance Indicators (“KPIs”)
and targets are reviewed and approved by THC’s Board of Directors annually. The
Company’s performance in relation to the KPI targets determines the corporate

performance result.

Individual Performance is based on an individual’s ability to achieve their annual
goals. An individual’s performance goals are determined based on a cascade of
corporate and operational goals related to the individual’s strategic and operational
emphasis. The goals relate to their respective responsibilities and portfolios,

employee engagement and communications, customer service and stakeholder

Witness Panel(s): 2
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relations. Individual objectives are reviewed and approved by their leader annually

and are monitored throughout the year.

b) As a result of the reorganization into two primary companies — THC and THESL,
performance pay weightings were adjusted to align with the new structure. With the
absence of additional affiliate organizations, the “Affiliate Performance” performance
pay weighting category and corresponding position levels were removed. Positions
that had Affiliate performance weighting were consolidated with the Corporate
performance weighting. This weighting adjustment will not change the compensation
potential for the incumbents impacted.

Witness Panel(s): 2



10

11

12

13

14

15

16

17

18

19

20

21

22

Toronto Hydro-Electric System Limited

EB-2010-0142
Exhibit R1
Tab 1
Schedule 51

Filed: 2010 Dec 6

Page 1 of 2

INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

INTERROGATORY 51:

Reference(s):

C2/T1/S5/p.3

Table 1 on this page provides “Forecast Retirements” for the 2010 to 2019 period totaling

754 employees.

The equivalent table in THESL’s EB-2009-0139 application, contained in Exhibit
C2/Tab 1/Schedule 5/page 3 provides “Forecast Retirements” for the 2009 to 2018 period

totaling 694 employees.

a) Please provide a breakdown by year for the 2009 to 2019 period which would show

increases and decreases by year to explain the additional 60 retirements in this year’s

application versus last year’s application.

b) For the years 2008 to 2010, please provide the number of retirements on which the

Board approved rates were set and the actual number of retirements which occurred.

For the 2010 actual, please provide the actual to date, plus the forecast for the

remainder of the year.

RESPONSE:
a) The first Table below shows THESL’s current projection of retirements over the 2010

through 2019 period, while the Table immediately following the one below contains

the projected retirements projected as part of THESL’s 2010 distribution rates

application.

Year 2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016 2017 2018 2019 TOTAL
Number of

) 64" 37 50 55 79 68 97 103 89 112 754
retirements

! Includes projected retirements from 2009 which did not occur and have been rolled forward.

Witness Panel(s): 2
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Year 2009

2010

2011

2012

2013 | 2014

2015

2016

2017

2018

TOTAL

Number of
. 53
retirements

38

40

56

68 86

67

93

104

89

694

The additional 60 retirements are primarily due to shifting the projection by one year

as well as projected retirements that did not occur and have been rolled forward.

b)
2008 2009 2010** 2010
Actual Retirements 16 30 53 55
Projected
Retirements in EB-
18 34 46
2007-0680; C2,
T1, S6, p. 2
**To date

Witness Panel(s): 2
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INTERROGATORY 52:
Reference(s): C2/T1/S5/p.3

It is stated that:

“In 2011, THESL continues to upgrade its distribution system infrastructure. In terms of
the labour necessary for plan implementation, THESL projects a shortfall based on
current staffing levels of approximately 320 full-time employees (“FTEs”) in 2011.”

In Exhibit C2 Tab 1 Schedule 2 Appendix A, THESL states that total FTEs for the 2011
Test year are 1,944.

Please state whether the statement quoted above would imply that THESL believes that
the necessary FTE level in 2011 to upgrade its distribution system infrastructure would
be the 1,944 FTEs presently on the payroll, plus an additional 320 employees. If yes,
please explain how this number was determined. If no, please clarify what is meant by
this statement. Please include a statement as to what THESL believes the ongoing

sustainable level of FTESs necessary to complete the ten-year plan would be.

RESPONSE:
The 320 FTEs are not additional full-time employees, but rather represent a capacity gap
between current staffing levels and what is needed to:

e Deliver the expanded distribution system infrastructure upgrade program, and,

e Mentor new staff brought in to replace experienced employees nearing retirement.

This 320 FTE gap will be filled through a multi-pronged approach involving:

e New staff hires

Witness Panel(s): 2
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e Harmonization of specialized trades into multi-functional trades
e Use of planned overtime where appropriate

e Deployment of external contractors where appropriate
For each future year within the ten-year plan, staffing requirements will be evaluated

based on the specific needs of the distribution system and actual attrition that occurs

within the organization.

Witness Panel(s): 2
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INTERROGATORY 53:
Reference(s): C2/T1/S5/p.5

It is stated that:

“THESL secured external resources to support the delivery of the 2010 Capital Program
by entering into term contracts with Power Line Plus, Entera and AECON on January 1,
2010. The Design-Build firms provide civil and electrical design, construction and
material acquisition services by leveraging the resources of a combined 13 Engineering
and construction firms. This component of the staffing strategy will continue to be
utilized in 2011.”

a) Please state the value of each of these contracts and their term.

b) Please describe the process by which these firms were selected.

c) Please state how many contracts are anticipated to be entered into in 2011, their value
and term. Please also provide an update on the status of the 2011 process. If the
winning proposals have been determined, please state who the winners are, what they

will each be doing and the amount of the winning bid.

RESPONSE:

a) The expected value of the unit price contract, across all contract firms, is
approximately $130 Million per year. There is no guaranteed minimum or maximum
amount of work to any/all contractors. The contract is structured as a two-year
contract with three one-year options for extension if THESL decides to entertain these

options. THESL has sole discretion to exercise the options.

Witness Panel(s): 2



Toronto Hydro-Electric System Limited
EB-2010-0142

Exhibit R1

Tab 1

Schedule 53

Filed: 2010 Dec 6

Page 2 of 2

INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

b) THESL went out for competitive bids (via RFP) as per our procurement policy. The

contractors were chosen based on predetermined evaluation criteria.

c) In 2011, THESL is continuing to work under the terms of the contract outlined above.
Also in 2011 we will need to evaluate whether to exercise the options for year 3, as

well as whether to consider additional contractor firms.

Witness Panel(s): 2
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INTERROGATORY 54:
Reference(s): C2/T1/S5/pp.8-9

On page 8, THESL’s Trades School program is discussed and it is stated that:

“Between 2003 and 2009, 127 Trades apprentices entered the THESL program. Twenty
percent of these apprentices have graduated to date and remain with THESL. Over 89

percent of apprentices have continued in the program.”

On page 9, it is stated that there is a 4.5 year lead time required for these apprentices to

become fully competent.

With respect to the above:

a) For each of the years 2003 to 2009, please provide the number of apprentices entering
the program, the year of graduation, or if they have not graduated, their status today.

b) Please provide the annual costs of the apprentice training program, other than salary
and related benefits.

c) For the 11% of apprentices who have not remained in the program, please state the
reasons why this has been the case.

d) Please discuss whether the 11% attrition rate is considered normal, below normal or
above normal for such a program and also how it compares to THESL’s expectations

when it commenced the program.

Witness Panel(s): 2
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RESPONSE:
a)
Year Number Entering Year of Graduation Status
Program
1-2006
2003 16 3-2007
11-2008
1-2007
2004 12
8-2008
2005 1 1-2008
14-2010 Currently being placed;
2006 18 under review for
graduation in 2010.
17 - 2011 17 - Entering Level 4;
2007 37
16 - 2012 16 - Entering Level 3
2008 29 27 -2013 In Level 2/3
2009 13 12-2014 Completing Level 1/2

b) Annual costs vary by apprentice training level. Over a 4.5-year period apprentice

costs total approximately $225K per apprentice. Entry level training is $19K per

apprentice.

c) From 2003 to 2009, the 11% who did not remain in the apprenticeship program left

Toronto Hydro for a variety of reasons such as: to work for other utilities or utility

contractors, personal circumstances, location. In three cases, the decision was made

to terminate employment.

d) THESL believes that an 11% attrition rate for such a program is considered normal.

Witness Panel(s): 2
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INTERROGATORY 55:
Reference(s): D1/T12/S1/p.1

Please state whether there have been any changes in THESL’s depreciation policies since
the filing of its 2010 cost of service application. If there have been any, please state what

they are and confirm whether or not there is an impact on the present application.
RESPONSE:

There have not been any changes in THESL’s depreciation policies since the filing of its

2010 cost of service application.

Witness Panel(s): 3
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INTERROGATORY 56:
Reference(s): H1/T1/S1/p.7

Table 2, “Summary of Property Taxes by Year” provides a breakdown of property taxes
for 2009 Historical, 2010 Bridge and 2011 Test years.

Please expand this table to include 2007 and 2008 actuals and 2008-2010 Board
Approved.

RESPONSE:

The table below includes the actual figures for 2007 and 2008. The Board did not
approve specific property tax amounts for 2008-2010. As the Board stated with reference
to the 2008-2009 amounts: “In other words, the Board does not approve or disapprove
any specific line item within the Company’s claim.” (from Decision with Reasons on
EB-2007-0680, page 38). For 2010, the Board-approved an overall settlement.

Summary of Property Taxes by Year ($ millions)

2007 2008 2009 2010 2011

Historical Historical Historical Bridge Test

Municipal and PILs
6.8 6.9 6.5 6.7 6.8
Property Taxes
Property Tax
) (0.6) (0.9) (0.1) - -

Reassessments
Total Property Taxes 6.2 6.0 6.4 6.7 6.8

Note (1): The 2009 actual has been updated to include $0.1 of property tax

reassessments. The total property tax reported for 2009 has not changed.

Witness Panel(s): 4
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INTERROGATORY 57:
Reference(s): H1/T1/S1/p.6

Table 1 provides a summary of PILs by year for the 2005 to 2011 period. This shows
that total PILs drops from $62.7 million in 2005 to $28.1 million in the 2011 Test year.
Please state whether this drop can be largely attributed to reductions in tax rates, or if
there are any other significant factors contributing to it. If so, please state what any other

such factors would be.

RESPONSE:
The decrease in PILS illustrated in Table 1, is primarily from the decrease in income tax
rates and from the removal of regulatory assets in the calculation of regulatory taxable

income for 2009 and subsequent years.

Witness Panel(s): 4
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INTERROGATORY 58:
Reference(s): P1/T2/S1/p.4

On this page, THESL provides a response to question #7, which is “Has the applicant
deducted regulatory assets for tax purposes in 2008 and/or in prior years? If yes, please
explain your reasons in the manager’s summary.”” Staff notes that THESL responds

“Yes” to this question but does not appear to have provided an explanation.

The Board, in a number of EDR 2008 decisions denied increasing regulatory taxable
income through the addition of movements, or recoveries, in regulatory assets, e.g.
Brantford Power, PUC. In the Brantford Power Decision (EB-2007-0698) the Board
stated that “The appropriate forum for the issues raised by the Company is the Board’s
pending proceeding on account 1562. Until that proceeding is concluded, there is no
basis for the Board to deviate from the findings it has made in other cases where the same

issue has been identified.”

Please provide an explanation as to why THESL has deducted regulatory assets for tax
purposes in 2008 and/or prior years and state whether such a deduction is incorporated
into the 2011 PILS calculation. If it is, please provide a justification in light of the
Board’s findings referenced above and please also provide revised PILs calculations

excluding any such amounts.

RESPONSE:
In 2008 and prior years, THESL adjusted its taxable income for regulatory assets for
purposes of calculating regulatory taxable income. By calculating taxable income in this

manner, the regulatory taxable income more closely resembles actual taxable income and

Witness Panel(s): 4
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actual taxes paid. Since 2008, THESL has followed the decision in Brantford Power and
the Board proceedings on account 1562. For the 2011 PILs calculation, THESL has not
adjusted the its regulatory taxable income for regulatory assets consistent with the

Brantford Power decision and the Board’s direction.

Witness Panel(s): 4
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INTERROGATORY 59:
Reference(s): D1/T1/S1

Please provide a Fixed Asset Continuity Schedule as shown in Appendix 2-B of the

Filing Requirements.
RESPONSE:

The Fixed Assets Continuity Schedules for the years 2009 (Historical), 2010 (Bridge) and
2011 (Test) are presented in the requested format in Appendix A of this schedule.

Witness Panel(s): 3
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Fixed Asset Continuity Schedule
Table 1: Actuals 2009 Cost Accumulated Depreciation
Opening Disposals and Closing Opening|Additio Disposals and Closing| Net Book
CCAClass | OEB |Description Depreciation Rate Balance| Additions Transfers Balance Balance ns Transfers| Balance Value
N/A 1805 |Land NA 2.2 - (0.0) 2.1 - - - - 2.1
CEC 1806 |Land Rights 2.0% 1.7 0.0 (1.7) - 0.2 - (0.2) - -
47 1808 |Buildings 2.0% 43.9 0.0 (0.1) 43.8 15.8 0.8 (0.1) 16.6 27.2
13 1810 |Leasehold Improvements 10.0% - - - - - - - - -
47 1815 |Transformer Station Equipment >50 kV 2.5% 11.9 - - 11.9 3.8 0.3 - 4.1 7.8
47 1820 |Substation Equipment 3.3% 181.5 15.6 4.8 201.8 77.6 5.3 0.7 83.6 118.2
47 1825 |Storage Battery Equipment NA - - - - - - - - -
47 1830 |Poles, Towers & Fixtures 4.0% 326.5 10.5 - 337.0 145.9 12.4 - 158.3 178.7
47 1835 |OH Conductors & Devices 4.0% 3414 11.3 (2.2) 350.5 215.5 12.0 (0.1) 227.4 123.1
47 1840 |UG Conduit 4.0% 1,047.3 53.8 - 1,101.1 508.8 38.7 - 547.5 553.7
47 1845 |UG Conductors & Devices 4.0% 641.5 39.1 - 680.6 326.7 24.7 - 351.4 329.1
47 1850 |Line Transformers 4.0% 608.0 31.0 - 639.0 311.2 223 - 3335 305.5
47 1855 |Services (OH & UG) 4.0% 52.5 14.2 2.2 68.9 6.9 3.2 0.1 10.2 58.7
47 1860 |Meters 4.0% 137.7 0.1 (4.8) 133.0 89.5 4.5 (0.7) 93.3 39.8
47 1861 |Smart Meters 6.7% 60.2 20.3 (20.3) 60.2 8.0 4.0 - 12.0 48.2
47 1861 |Suite Meters 6.7% 1.4 1.4 - 2.7 0.1 0.1 - 0.2 2.5
47 1861 |Smart Meters/Communication Systems 6.7% - - - - - - - - -
N/A 1905 |Land NA 1.9 - - 1.9 - - - - 1.9
CEC 1906 |Land Rights 2.0% - - - - 00| (0.0) - - -
47 1908 |Buildings & Fixtures 2.0% 101.6 0.8 - 102.3 34.7 2.2 - 36.9 65.4
13 1910 |Leasehold Improvements 20.0% 18.7 0.3 - 19.0 6.1 3.3 - 9.4 9.7
8 1915 |Office Furniture & Equipment 10yr 10.0% 24.0 1.0 (13.8) 11.1 18.9 0.9 (13.8) 6.0 5.1
8 1915 |Office Furniture & Equipment 5yr 10.0% - - - - -
10 1920 |Computer - Hardware 25.0% 48.9 0.1 (15.9) 33.1 39.8 3.2 (15.6) 27.4 5.8
45 1921 |Computer - Hardware post Mar 22/04 25.0% - - - - - - - - -
45.1 1921 |Computer - Hardware post Mar 19/07 25.0% - - - - - - - - -
12 1925 |Computer Software 20.0% 143.3 14.1 (12.3) 145.1 103.8 14.8 (5.5) 113.2 31.9
10 1930 |Transportation Equipment - Automobiles 25.0% 1.1 0.2 (0.0) 1.3 1.2 0.4 (0.2) 1.4 (0.1)
10 1930 |Transportation Equipment - Trucks <3 tonnes 20.0% 9.3 1.6 (0.8) 10.2 6.9 0.6 (0.3) 7.2 3.0
10 1930 |Transportation Equipment - Trucks >3 tonnes 12.5% 45.3 10.8 (2.9) 53.2 31.9 3.6 (3.4) 32.2 21.1
10 1930 |Transportation Equipment - Work and Service 12.5% 2.5 - - 2.5 1.7 0.1 - 19 0.6
8 1935 |Stores Equipment 10.0% 5.5 - - 5.5 5.5 0.0 - 5.5 0.0
8 1940 |Tools, Shop & Garage Equipment 10.0% 31.3 1.2 - 32.5 22.5 13 - 23.8 8.6
8 1945 |Measurement & Testing Equipment 10.0% 4.5 0.2 - 4.7 4.1 0.1 - 4.2 0.5
8 1950 |Power operated Equipment 12.5% - - - - - - - - -
8 1955 |Communications Equipment 20.0% 29.4 0.8 (6.3) 23.9 23.4 1.8 (6.1) 19.0 4.9
8 1960 |Miscellaneous Equipment 10.0% 0.1 - - 0.1 0.1 - - 0.1 -
47 1965 |Water Heater Rental Units 10.0% - - - - - - - - -
47 1970 |Load Management Controls 10.0% 14.8 0.3 - 15.2 6.4 1.1 - 7.5 7.7
47 1975 |Load Management Controls Utility Premises 10.0% 0.6 - - 0.6 0.5 0.0 - 0.6 -
47 1980 |System Supervisor Equipment 6.7% 51.0 1.6 - 52.5 31.6 2.3 - 33.9 18.7
47 1985 |Miscellaneous Fixed Assets 10.0% 0.0 - - 0.0 0.0 - - 0.0 -
47 1996 |Hydro One S/S Contribution - - - - - - - - -
47 1995 |Contributions & Grants 4.0% (224.2) (18.5) - (242.7) (34.7)] (8.7) - (43.4) (199.3)
10 2005 |Property Under Capital Lease 25.0% 0.9 - (0.1) 0.8 - - - - 0.8
Total 3,768.1 211.6 (74.3) 3,905.4 2,014.3 | 155.5 (45.1)| 2,124.6 1,780.8
Note: Components may not add up exactly to Total due to rounding.
Note: Depreciation for "2005 - Property under Capital Lease" is included in "1930 - transportation Equipment - Automobiles"
Table 2: Bridge 2010 Cost Accumulated Depreciation
Opening Disposals and Closing Opening|Additio Disposals and Closing| Net Book
CCAClass | OEB |Description Depreciation Rate Balance| Additions Transfers Balance Balance ns Transfers| Balance Value
N/A 1805 |Land NA 2.1 - (0.0) 2.1 - - - - 2.1
CEC 1806 |Land Rights 2.0% - - - - - - - - -
47 1808 |Buildings 2.0% 43.8 11.9 (0.0) 55.6 16.6 0.9 (0.0) 17.5 38.2
13 1810 |Leasehold Improvements 10.0% - - - - - - - - -
47 1815 |Transformer Station Equipment >50 kV 2.5% 11.9 8.1 - 20.0 4.1 0.4 - 4.5 15.5
47 1820 |Substation Equipment 3.3% 201.8 2.7 (4.8) 199.7 83.6 5.7 (0.7) 88.6 111.1
47 1825 |Storage Battery Equipment NA - - - - - - - - -
47 1830 |Poles, Towers & Fixtures 4.0% 337.0 24.5 - 361.4 158.3 13.0 - 171.3 190.1
47 1835 |OH Conductors & Devices 4.0% 350.5 41.3 - 391.8 227.4 13.7 - 241.1 150.7
47 1840 |UG Conduit 4.0% 1,101.1 20.4 - 1,121.6 547.5 40.9 - 588.3 533.2
47 1845 |UG Conductors & Devices 4.0% 680.6 70.0 - 750.6 3514 27.1 - 378.5 372.1
47 1850 |Line Transformers 4.0% 639.0 52.7 - 691.7 3335 23.6 - 357.1 334.6
47 1855 |Services (OH & UG) 4.0% 68.9 16.6 - 85.5 10.2 3.1 - 13.3 72.2
47 1860 |Meters 4.0% 133.0 4.9 4.8 142.7 93.3 4.6 0.7 98.6 44.1
47 1861 |Smart Meters 6.7% 60.2 16.0 (16.0) 60.2 12.0 4.0 - 16.0 44.2
47 1861 |Suite Meters 6.7% 2.7 7.6 - 10.3 0.2 0.4 - 0.6 9.7
47 1861 |Smart Meters/Communication Systems 6.7% - - - - - - - - -
N/A 1905 |Land NA 1.9 - (0.0) 1.9 - - - - 1.9
CEC 1906 |Land Rights 2.0% - - - - - - - - -
47 1908 |Buildings & Fixtures 2.0% 102.3 13.8 (0.7) 115.5 36.9 2.1 (0.7) 38.3 77.1
13 1910 |Leasehold Improvements 20.0% 19.0 0.7 - 19.7 9.4 3.4 - 12.8 6.9
8 1915 |Office Furniture & Equipment 10yr 10.0% 11.1 2.1 - 13.2 6.0 0.9 - 6.9 6.3
8 1915 |Office Furniture & Equipment 5yr 10.0% - - - - -
10 1920 |Computer - Hardware 25.0% 33.1 5.2 (0.1) 38.2 27.4 3.3 - 30.7 7.5
45 1921 |Computer - Hardware post Mar 22/04 25.0% - - - - - - - - -
45.1 1921 |Computer - Hardware post Mar 19/07 25.0% - - - - - - - - -
12 1925 |Computer Software 20.0% 145.1 34.5 (1.5) 178.1 113.2 14.3 - 127.4 50.6
10 1930 |Transportation Equipment - Automobiles 25.0% 1.3 0.3 (0.2) 1.4 1.4 0.3 (0.2) 1.5 (0.2)
10 1930 |Transportation Equipment - Trucks <3 tonnes 20.0% 10.2 1.9 (0.0) 12.1 7.2 1.2 (0.0) 8.4 3.7
10 1930 |Transportation Equipment - Trucks >3 tonnes 12.5% 53.2 9.5 (2.3) 60.4 32.2 4.3 (2.3) 34.1 26.3
10 1930 |Transportation Equipment - Work and Service 12.5% 2.5 - - 2.5 1.9 0.1 - 2.0 0.5
8 1935 |Stores Equipment 10.0% 5.5 0.1 - 5.6 5.5 0.0 - 5.5 0.1
8 1940 |Tools, Shop & Garage Equipment 10.0% 32.5 1.9 - 34.3 23.8 1.6 - 25.5 8.9
8 1945 |Measurement & Testing Equipment 10.0% 4.7 0.0 - 4.7 4.2 0.1 - 4.3 0.4
8 1950 |Power operated Equipment 12.5% - - - - - - - - -
8 1955 |Communications Equipment 20.0% 23.9 2.3 - 26.1 19.0 2.0 - 21.0 5.2
8 1960 |Miscellaneous Equipment 10.0% 0.1 - (0.1) - 0.1 - (0.1) - -
47 1965 |Water Heater Rental Units 10.0% - - - - - - - - -
47 1970 |Load Management Controls 10.0% 15.2 - - 15.2 7.5 1.1 - 8.6 6.6
47 1975 |Load Management Controls Utility Premises 10.0% 0.6 - - 0.6 0.6 - - 0.6 -
47 1980 |System Supervisor Equipment 6.7% 52.5 1.0 - 53.6 33.9 2.3 - 36.2 17.4
47 1985 |Miscellaneous Fixed Assets 10.0% 0.0 - (0.0) - 0.0 - (0.0) - -
47 1996 |Hydro One S/S Contribution - - - - - - - - -
47 1995 |Contributions & Grants 4.0% (242.7) (28.7) - (271.5) (43.4)] (10.3) - (53.6) (217.8)
10 2005 |Property Under Capital Lease 25% 0.8 - - 0.8 - - - - 0.8
Total 3,905.4 3213 (21.1) 4,205.6 2,124.6 | 164.5 (3.4)| 2,285.7 1,919.9

Note: Components may not add up exactly to Total due to rounding.

Note: Depreciation for "2005 - Property under Capital Lease" is included in "1930 - transportation Equipment - Automobiles"



Toronto Hydro-Electric System Limited
EB-2010-0142

Exhibit R1

Tab 1

Schedule 59

Appendix A

Filed 2010 Dec 6

(2 Pages)

Table 3: Test 2011 Cost Accumulated Depreciation
Opening Disposals and Closing Opening|Additio Disposals and Closing| Net Book
CCAClass | OEB |Description Depreciation Rate Balance| Additions Transfers Balance Balance ns Transfers| Balance Value
N/A 1805 |Land NA 2.1 - - 2.1 - - - - 2.1
CEC 1806 |Land Rights 2.0% - - - - - - - - -
47 1808 |Buildings 2.0% 55.6 10.9 - 66.6 17.5 1.2 - 18.7 47.9
13 1810 |Leasehold Improvements 10.0% - - - - - - - - -
47 1815 |Transformer Station Equipment >50 kV 2.5% 20.0 23.6 - 43.6 4.5 0.9 - 5.4 38.2
47 1820 |Substation Equipment 3.3% 199.7 13.6 - 213.4 88.6 6.0 - 94.7 118.7
47 1825 |Storage Battery Equipment NA - - - - - - - - -
47 1830 |Poles, Towers & Fixtures 4.0% 361.4 24.9 - 386.4 1713 14.0 - 185.4 201.0
47 1835 |OH Conductors & Devices 4.0% 391.8 23.5 - 415.3 2411 | 149 - 256.0 159.3
47 1840 |UG Conduit 4.0% 1,121.6 69.0 - 1,190.6 588.3 | 41.9 - 630.2 560.3
47 1845 |UG Conductors & Devices 4.0% 750.6 102.1 - 852.7 378.5| 30.3 - 408.8 443.8
47 1850 |Line Transformers 4.0% 691.7 36.4 - 728.1 357.1| 243 - 381.4 346.7
47 1855 |Services (OH & UG) 4.0% 85.5 10.4 - 96.0 13.3 3.7 - 17.0 79.0
47 1860 |Meters 4.0% 142.7 10.4 - 153.1 98.6 4.8 - 103.4 49.7
47 1861 |Smart Meters 6.7% 60.2 9.5 - 69.6 16.0 4.3 - 20.3 49.3
47 1861 |Suite Meters 6.7% 10.3 5.2 - 15.5 0.6 0.9 - 1.5 14.0
47 1861 |Smart Meters/Communication Systems 6.7% - - - - - - - - -
N/A 1905 |Land NA 1.9 - - 1.9 - - - - 1.9
CEC 1906 |Land Rights 2.0% - - - - - - - - -
47 1908 |Buildings & Fixtures 2.0% 115.5 7.4 - 122.8 38.3 2.3 - 40.6 82.2
13 1910 |Leasehold Improvements 20.0% 19.7 0.6 - 20.4 12.8 3.5 - 16.3 4.0
8 1915 |Office Furniture & Equipment 10yr 10.0% 13.2 1.6 - 14.9 6.9 1.0 - 7.9 6.9
8 1915 |Office Furniture & Equipment 5yr 10.0% - - - - - - - - -
10 1920 |Computer - Hardware 25.0% 38.2 9.4 - 47.7 30.7 4.1 - 34.8 12.9
45 1921 |Computer - Hardware post Mar 22/04 25.0% - - - - - - - - -
45.1 1921 |Computer - Hardware post Mar 19/07 25.0% - - - - - - - - -
12 1925 |Computer Software 20.0% 178.1 33.6 - 211.7 1274 19.2 - 146.7 65.0
10 1930 |Transportation Equipment - Automobiles 25.0% 1.4 0.5 - 1.8 1.5 0.4 - 19 (0.1)
10 1930 |Transportation Equipment - Trucks <3 tonnes 20.0% 12.1 1.1 - 13.2 8.4 1.4 - 9.8 3.4
10 1930 |Transportation Equipment - Trucks >3 tonnes 12.5% 60.4 12.6 - 73.0 34.1 5.7 - 39.8 33.2
10 1930 |Transportation Equipment - Work and Service 12.5% 2.5 - - 2.5 2.0 0.1 - 2.1 0.4
8 1935 |Stores Equipment 10.0% 5.6 0.0 - 5.6 5.5 0.0 - 5.5 0.1
8 1940 |Tools, Shop & Garage Equipment 10.0% 34.3 1.9 - 36.3 25.5 1.8 - 27.2 9.0
8 1945 |Measurement & Testing Equipment 10.0% 4.7 0.1 - 4.8 4.3 0.1 - 4.4 0.4
8 1950 |Power operated Equipment 12.5% - - - - - - - - -
8 1955 |Communications Equipment 20.0% 26.1 0.8 - 26.9 21.0 2.1 - 23.1 3.8
8 1960 |Miscellaneous Equipment 10.0% - - - - - - - - -
47 1965 |Water Heater Rental Units 10.0% - - - - - - - - -
47 1970 |Load Management Controls 10.0% 15.2 - - 15.2 8.6 1.1 - 9.8 5.4
47 1975 |Load Management Controls Utility Premises 10.0% 0.6 - - 0.6 0.6 - - 0.6 -
47 1980 |System Supervisor Equipment 6.7% 53.6 2.4 - 56.0 36.2 2.2 - 38.4 17.6
47 1985 |Miscellaneous Fixed Assets 10.0% - - - - - - - - -
47 1996 |Hydro One S/S Contribution - - - - - - - - -
47 1995 |Contributions & Grants 4.0% (271.5) (14.6) - (286.1) (53.6)| (11.2) - (64.9) (221.3)
10 2005 |Property Under Capital Lease 25% 0.8 - - 0.8 - - - - 0.8
Total 4,205.6 397.1 - 4,602.8 2,285.7 | 181.1 -| 2,466.8 2,136.0
Less: Fully Allocated Depreciation
Transportation (2.8)
Net Depreciation 178.3

Note: Components may not add up exactly to Total due to rounding.
Note: Depreciation for "2005 - Property under Capital Lease" is included in "1930 - transportation Equipment - Automobiles"
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INTERROGATORY 60:
Reference(s): B1/ T10/ S1/p.15/ 2009 Annual Information Form

Note (v), Street Lighting Activities, states with reference to the Board’s February 11,
2010 Decision regarding the treatment of streetlighting assets that: “Management is
currently evaluating the impact of this decision on its regulated and unregulated
businesses and whether to transfer the streetlighting assets to LDC.”

a) Please provide an update on this evaluation.

b) Please confirm that no streetlighting assets are contained in the 2011 rate base, or if

any are, please provide an explanation.
RESPONSE:
a) The project activities are currently in progress. A preliminary summary of the

findings is expected in December 2010.

b) No street lighting assets are contained in the 2011 rate base.

Witness Panel(s): 1
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INTERROGATORY 61:

Reference(s): D1/T7/S1/p.16
A/T1/S1, p.4
D1/T9/S8

Table 2 of the first reference above contains an item in Emerging Requirements for an

“Energy Storage Project” for the year 2011 in the amount of $30 million.

The second reference which is contained in the application overview discusses THESL’s
plans to install a 4 MW energy storage system at a transformer station in downtown

Toronto to provide short duration emergency supply. It is stated that:

“The costs of this project will be entirely contained within CWIP, and does not in

any way impact ratebase or revenue requirement in 2011.

In this Application, THESL seeks Board approval in principle of the project and
its categorical eligibility for inclusion in ratebase commencing in 2012. THESL
is presenting information on this project in this Application because of the
unusual completion horizon of the project, which is longer than one year and

atypical of most discrete capital projects undertaken by THESL”

The third reference above provides a more detailed description of the energy storage

project.

a) Please confirm that the “Energy Storage Project” shown in the amount of $30 million
in Table 2 is the same project that is discussed in the second and third references. If
this is not the case, please clarify.

Witness Panel(s): 3



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Toronto Hydro-Electric System Limited
EB-2010-0142

Exhibit R1

Tab 1

Schedule 61

Filed: 2010 Dec 6

Page 2 of 4

INTERROGATORIES OF ONTARIO ENERGY BOARD STAFF

b) Please state whether any other projects included in Table 2 of the first reference are
entirely contained in CWIP. If yes, please specify the projects and amounts.

c) Please state the legal basis on which THESL believes the Board could provide
approval in principle of this project, what exactly it would mean and the extent to
which THESL believes such approval would bind a Panel reviewing any subsequent
application.

d) Please state how many other of THESL’s forecast capital projects have completion
horizons longer than one year.

e) Please provide a cost/benefit analysis of this project.

f) Please state why this project is being undertaken by the distribution company as

compared to an unregulated affiliate.

RESPONSE:
a) Confirmed.

b) Table 2 of the first reference noted above speaks to THESL’s capital portfolios. For
the Test year such portfolios consist of a multitude of different projects that will be
undertaken, with the exception of the Energy Storage Project, and Station System
Enhancements, which specifically refer to individual projects. Both of these projects
identified will be entirely contained in CWIP during 2011.

c) THESL appreciates that the Board cannot approve the project for inclusion in
ratebase and revenue requirement in the 2011 rate year, and does not seek that
approval. However, for the reasons described THESL seeks an indication from the
Board of its view of the categorical eligibility of this project for inclusion in ratebase,
given the long lead times and substantial capital involved. Were this not a frontier

Witness Panel(s): 3
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project with those characteristics, THESL would not request such an indication from
the Board.

Various options are open to the Board. For example, the Board might indicate that
there is no categorical barrier to its inclusion in ratebase but that a future panel would
have to approve the cost consequences of the project and that its finding this year in
no way binds a future panel. Alternately, the Board could indicate that the project as
proposed is ineligible for inclusion in ratebase, in which case THESL would act
accordingly. In neither case would the Board be exercising specific legal jurisdiction
to find a revenue requirement or rates. Nevertheless, an indication from the current
panel would be meaningful to THESL and THESL sees the request as a reasonable

one in the circumstances.

THESL does not specifically maintain information on completion horizons for all
projects forecasted. For the most part, the majority of THESL’s projects are broken
down into smaller phases with a completion horizon of less than one year.
Quantifying the magnitude of all projects forecast to have a completion horizon of
longer than one year would require further analysis and validation by THESL, which
cannot be provided within the given timeline as THESL had not been required to

maintain such information.

This project has a benefit/cost ratio greater than unity. The aggregate benefits of the
4MW energy storage system are $8,162/kW based on THESL outage cost curves,
projected Ontario electricity market prices for on/off-peak energy and associated grid

benefits from US Department of Energy (DOE) research completed by Sandia Labs in

Witness Panel(s): 3
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1 February, 2010 DOE. The cost of the energy storage is $7,500/kW. The ten-year
2 analysis and references are attached as Appendix A.
3
4  COST & BENEFIT ANALYSIS FOR ENERGY STORAGE
ENERGY STORAGE CAPACITY 4000 kw HOEP
24000 kWh Off Peak Charging
SAIFI 1.6 # $ 005 [kwh
SAIDI 1.38 hours On Peak Discharge
SAIFl geeecy § BO‘IInterruptiDn $ 010 [kwh
SAID! g $ 15‘1'5ECDI‘II1 stage Round-trip Efficiency 80%
# BENEFITTYPE ?ngks:)T 1 2 3 a 5YEAR 6 7 8 9 10 e Low SANZ:;LA T High ‘
1 Station Outage Avoidance '5 678 | 5 69 5 7% 5 85 S 95 § 107 & 120 § 135 5 153 $ 173 § 197 |CostCurve
2 Defer Distribution Upgrade s 919 Sandia Labs 759 919 1079
3 On/Off-Peak Cost Mgmt. 3 328 | $ EL 3@ § 43 § 47 & 52 $ 58 % 64 5 715 7% % 28 [HOEP Market
4 AreaRegulation s 1,398 Sandia Labs 785 1397.5 2010
5 Congestion Relief 3 86 Sandia Labs 31 86 141
6 Supply Reserve Capacity s 535 Sandia Labs 359 534.5 710
7 Station Control UPS S 2,400 Sandia Labs 1800 2400 3000
8 Voltage Support $ 400 Sandia Labs 400
9 Power Quality s 669 Sandia Labs 359 668.5 978
10 Renewables Integration (Short Dur.) | $ 750 Sandia Labs 500 750 1000
11 TOTAL $ 8,162
CAPITAL COST (:;:(;T'l
12 Energy Storage System $  (7,500)
a nNﬂglf:n NPV values used per 2010 Sandia Labs Study
b THESL cost curve used for Station Outage Avoidance
¢ Hourly Ontario Market Price (HOEP) forecast used for On/Off-Peak Cost Mgmt.
d Escalation of 2.5% annually
e NPV calculated using 10 year term, 10% discount rate
5 REFERENCE: FEB., 2010 DOE REPORT BY SANDIA LABS (SAND2010-0815)
6 “ENERGY STORAGE FOR THE ELECTRICITY GRID: BENEFITS AND MARKET
7 POTENTIAL ASSESSMENT GUIDE”
8
9 f) This project is proposed principally as a distribution investment for power quality
10 purposes and to mitigate the impact of loss of supply, and not a generation asset.
11 From a distribution system perspective, this project provides similar distribution
12 functionality as voltage regulators which have been used as distribution assets for
13 decades with the added benefits of emergency backup supply, and interconnection
14 points for additional mobile standby emergency generation. There are additional
15 benefits associated with the energy storage capacity of this battery system that can be
16 realized as smart grid technologies emerge on the distribution system.

Witness Panel(s): 3
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Energy Storage for the Electricity Grid:
Benefits and Market Potential Assessment

Guide

A Study for the DOE Energy Storage Systems Program

Jim Eyer

Garth Corey

Prepared by
Sandia National Laboratories
Albuquerque, New Mexico 87185 and Livermore, California 94550

Sandia is a multiprogram laboratory operated by Sandia Corporation,
a Lockheed Martin Company, for the United States Department of Energy’s

National Nuclear Security Administration under Contract DE-AC04-94AL85000.

Approved for public release; further dissemination unlimited.
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Abstract

This guide describes a high-level, technology-neutral framework for assessing potential benefits
from and economic market potential for energy storage used for electric-utility-related
applications. The overarching theme addressed is the concept of combining applications/benefits
into attractive value propositions that include use of energy storage, possibly including
distributed and/or modular systems. Other topics addressed include: high-level estimates of
application-specific lifecycle benefit (10 years) in $/kW and maximum market potential

(10 years) in MW. Combined, these criteria indicate the economic potential (in $Millions) for a
given energy storage application/benefit.

The benefits and value propositions characterized provide an important indication of storage
system cost targets for system and subsystem developers, vendors, and prospective users.
Maximum market potential estimates provide developers, vendors, and energy policymakers
with an indication of the upper bound of the potential demand for storage. The combination of
the value of an individual benefit (in $/kW) and the corresponding maximum market potential
estimate (in MW) indicates the possible impact that storage could have on the U.S. economy.

The intended audience for this document includes persons or organizations needing a framework
for making first-cut or high-level estimates of benefits for a specific storage project and/or those
seeking a high-level estimate of viable price points and/or maximum market potential for their
products. Thus, the intended audience includes: electric utility planners, electricity end users,
non-utility electric energy and electric services providers, electric utility regulators and
policymakers, intermittent renewables advocates and developers, Smart Grid advocates and
developers, storage technology and project developers, and energy storage advocates.
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Executive Summary

Introduction

Electric energy storage is poised to become an important element of the electricity infrastructure
of the future. The storage opportunity is multifaceted — involving numerous stakeholders and
interests — and could involve potentially rich value propositions. Those rich value propositions
are possible because, as described in this report, there are numerous potentially complementary
and significant benefits associated with storage use that could be aggregated into attractive value
propositions. In addition, proven storage technologies are in use today, while emerging storage
technologies are expected to have improved performance and/or lower cost. In fact, recent
improvements in energy storage and power electronics technologies, coupled with changes in the
electricity marketplace, indicate an era of expanding opportunity for electricity storage as a cost-
effective electric energy resource.

Scope and Purpose

This guide provides readers with a high-level understanding of important bases for electric-
utility-related business opportunities involving electric energy storage. More specifically, this
guide is intended to give readers a basic understanding of the benefits for electric-utility-related
uses of energy storage.

The guide includes characterization of 26 benefits associated with the use of electricity storage
for electric-utility-related applications. The 26 storage benefits characterized are categorized as
follows: 1) Electric Supply, 2) Ancillary Services, 3) Grid System, 4) End User/Utility
Customer, 5) Renewables Integration, and 6) Incidental. For most of these benefits, the financial
value and maximum market potential are estimated. An estimate of the potential economic
impact associated with each benefit is also provided.

As a complement to characterizations of individual benefits, another key topic addressed is the
concept of aggregating benefits to comprise financially attractive value propositions. Value
propositions examples are provided.

Also addressed are storage opportunity drivers, challenges, and notable developments affecting
storage. Finally, observations and recommendations are provided regarding the needs and
opportunities for electric-energy-storage-related research and development.

Intended Audience

The intended audience for this guide includes persons or organizations needing a framework for
making first-cut or high-level estimates of benefits for a specific storage project and/or those
seeking a high-level estimate of viable price points and/or maximum market potential for their
products. Thus, the intended audience includes, in no particular order: electric utility planners
and researchers, non-utility electricity service providers and load aggregators, electricity end
users, electric utility regulators and policymakers, and storage project and technology developers
and vendors.
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Value Propositions

As a complement to coverage of individual benefits, a key topic addressed in this guide is the
aggregation of benefits into financially attractive value propositions. That is important because,
in many cases, the value of a single benefit may not exceed storage cost whereas the value of
combined benefits may be greater than the cost.

Characterizing the full spectrum of possible value propositions is beyond the scope of this guide;
however, eight potentially attractive value propositions are characterized as examples:

1.

2
3.
4

6.
7.
8.

Electric Energy Time-shift Plus Transmission and Distribution Upgrade Deferral
Time-of-use Energy Cost Management Plus Demand Charge Management
Renewables Energy Time-shift Plus Electric Energy Time-shift

Renewables Energy Time-shift plus Electric Energy Time-shift plus Electric Supply
Reserve Capacity

Transportable Storage for Transmission and Distribution Upgrade Deferral and Electric
Service Power Quality/Reliability at Multiple Locations

Storage to Serve Small Air Conditioning Loads
Distributed Storage in lieu of New Transmission Capacity
Distributed Storage for Bilateral Contracts with Wind Generators

Notable Challenges for Storage

Clearly, there are important challenges to be addressed before the full potential for storage is
realized. At the highest level, in most cases storage cost exceeds internalizable benefits for a
variety of reasons, primarily the following:

High storage cost (relative to internalizable benefits) for modular storage.

To a large extent, pricing of electric energy and services does not enable storage owners
to internalize most benefits.

Limited regulatory ‘permission’ to use storage and/or to share benefits among
stakeholders — especially benefits from distributed/modular storage.

Key stakeholders have limited or no familiarity with storage technology and/or benefits.

Infrastructure needed to control and coordinate storage, especially smaller distributed
systems, is limited or does not exist.

“ The concept of an internalizable benefit is an important theme for this report. An internalizable benefit is one that
can be “‘captured’, ‘realized’, or received by a given stakeholder. An internalizable financial benefit takes the form
of revenue and/or a cost reduction or avoided cost.
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Notable Storage Opportunity Drivers

Some notable recent and emerging developments driving the opportunities for storage include
the following (in no particular order):

e Modular storage technology development in response to the growing market for hybrid
vehicles and for portable electronic devices.

e Increasing interest in managing peak demand and reliance on ‘demand response’
programs — due to peaking generation and transmission constraints.

e Expected increased penetration of distributed energy resources.

e Adoption of the Renewables Portfolio Standard, which will drive increased use of
renewables generation with intermittent output.

e Financial risk that limits investment in new transmission capacity, coupled with
increasing congestion on some transmission lines and the need for new transmission
capacity in many regions.

e Increasing emphasis on richer electric energy and services pricing, such as time-of-use
energy prices, locational marginal pricing, and increasing exposure of market-based
prices for ancillary services.

e The increasing use of distributed energy resources and the emergence of Smart Grid and
distributed energy resource and load aggregation.

e Accelerating storage cost reduction and performance improvement.
e Increasing recognition by lawmakers, regulators, and policymakers of the important role
that storage should play in the electricity marketplace of the future.
Research and Development Needs and Opportunities

The following R&D needs and opportunities have been identified as ways to address some of the
important challenges that limit increased use of storage:

1. Establish consensus about priorities and actions.

Identify and characterize attractive value propositions.

Identify and characterize important challenges and possible solutions.
Identify and develop standards, models, and tools.

Ensure robust integration of distributed/modular storage and Smart Grid.
Develop more refined market potential estimates.

Develop model risk and reward sharing mechanisms.

Develop model rules for utility ownership of distributed/modular storage.

© © N o s~ w N

Characterize, understand, and communicate the societal value proposition for storage.
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Key Assumptions and Primary Results

Key assumptions and primary results from the guide are provided in Table ES-1. That table
contains five criteria for the 17 primary benefits characterized in this report. Discharge duration
indicates the amount of time that the storage must discharge at its rated output before charging.
Capacity indicates the range of storage system power ratings that apply for a given benefit. The
benefit indicates the present worth of the respective benefit type for 10 years (2.5% inflation,
10% discount rate). Potential indicates the maximum market potential for the respective benefit
over 10 years. Economy reflects the total value of the benefit given the maximum market
potential.
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Table ES-1. Summary of Key Assumptions and Results

Discharge Capacity Benefit Potential Economy
Duration® [(Power: kW, MW)| ($/kW)*>* (MW, 10 Years) ($Mi|lion)T
# Benefit Type Low High Low High Low | High CA U.S. CA u.S.
1 |Electric Energy Time-shift 2 8 1 MW | 500 MW| 400 700 1,445 | 18,417 795 |10,129
2 |Electric Supply Capacity 4 6 1 MW | 500 MW| 359 | 710 | 1,445 |18,417| 772 | 9,838
3 |Load Following 2 4 1MW | 500 MW| 600 | 1,000| 2,889 |36,834| 2,312 |29,467
4 |Area Regulation 15 min.|30 min.[{ 1 MW | 40 MW | 785 | 2,010 80 1,012 112 | 1.415
5 |Electric Supply Reserve Capacity 1 2 1 MW |500 MW | 57 225 636 5,986 90 844
6 |Voltage Support 15 min. 1 1 MW | 10 MW 400 722 9,209 | 433 | 5,525
7 |Transmission Support 2 sec. | 5sec. | 10 MW | 100 MW 192 1,084 | 13,813| 208 | 2,646
8 |Transmission Congestion Relief 3 6 1 MW |100 MW| 31 141 2,889 | 36,834| 248 | 3,168
9.1 |1&D Upgrade Deferral 50th 3 6 |250kw| 5Mw | 481 | 687 | 386 | 4,986 | 226 | 2,912
percentilett
5. tdieleie R 3 5 oy amw | B | aom c97 | 1 o1
percentilett
10 |Substation On-site Power 8 16 1.5kw | 5kw | 1,800 | 3,000 20 250 47 600
11 |Time-of-use Energy Cost Management 4 6 1 kwW 1MW 1,226 5,038 | 64,228 6,177 | 78,743
12 |Demand Charge Management 5 11 50 kw | 10 MW 582 2,519 | 32,111| 1,466 | 18,695
13 |Electric Service Reliability 5 min. 1 0.2 kW | 10 MW 359 978 722 9,209 483 | 6,154
14 |Electric Service Power Quality 10 sec.| 1 min. | 0.2 kW | 10 MW | 359 978 722 9,209 483 | 6,154
15 |Renewables Energy Time-shift 3 5 1kw |500 MW| 233 389 2,889 | 36,834| 899 |11,455
16 |Renewables Capacity Firming 2 4 1kw |500 MW| 709 915 2,889 | 36,834 | 2,346 | 29,909
T L dcencaton B d Nt giation 10 sec. | 15 min.| 0.2 kw | 500 Mw| 500 | 1,000| 181 | 2,302 | 135 | 1,727
Short Duration
17.2 | Vind Generation Grid Integration, 1 6 |0.2kw |500Mw| 100 | 782 | 1,445 |18,417| 637 | 8,122
Long Duration

*Hours unless indicated otherwise. min. = minutes. sec. = seconds.
**Lifecycle, 10 years, 2.5% escalation, 10.0% discount rate.

"Based on potential (MW, 10 years) times average of low and high benefit ($/kW).
™ Benefit for one year. However, storage could be used at more than one location at different times for similar benefits.
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Financial benefits and maximum market potential estimates for the U.S. are provided in Figure
ES-1. The same values for California are provided in Figure ES-2.
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Figure ES-1. Application-specific 10-year benefit and
maximum market potential estimates for the U.S.
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Figure ES-2. Application-specific 10-year benefit and
maximum market potential estimates for California.

Care must be used when aggregating specific benefits and market potential values because there
may be technical and/or operational conflicts, and/or institutional barriers may hinder or even
preclude aggregation, as described in Section 4.4.2.
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Acronyms and Abbreviations

AC alternating current

A/C air conditioning

ACE area control error

AGC automated generation control

AMI Advanced Metering Infrastructure

CAES compressed air energy storage

CAISO California Independent System Operator

CEC California Energy Commission

C&l commercial and industrial (energy users)

DC direct current

DER distributed energy resource(s)

DOB dynamic operating benefit

DOE U.S. Department of Energy

ELCC effective load carrying capacity

EPRI Electric Power Research Institute

EV electric vehicle

FACTS flexible AC transmission systems

FERC Federal Energy Regulatory Commission

kw kilowatt

kWh kilowatt-hour

kv kilovolt

kVA kilovolt-Ampere (or kilovolt-Amp)

kVAR kilovolt-Ampere reactive (or kilovolt-Amp reactive)
IEEE Institute of Electronics and Electrical Engineers
10U investor-owned utility

ISO independent system operator

IR pronounced “I squared R” meaning current squared times electric resistance
LDC load duration curve

Li-ion lithium-ion

MES modular energy storage
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MW megawatt

MWh megawatt-hour

MVA megavolt-Ampere (or megavolt-Amp)
Na/S sodium/sulfur

NERC North American Electric Reliability Council
NiCad nickel-cadmium

Ni-MH nickel-metal hydride

O&M operation and maintenance

ORNL Oak Ridge National Laboratory

PCU power conditioning unit

PEAC Power Electronics Applications Center
PEV plug-in electric vehicle

PG&E Pacific Gas and Electric Company
PHEV plug-in hybrid electric vehicle

PV photovoltaic

PW present worth (factor)

R&D research and development

RPS Renewables Portfolio Standard

SCADA supervisory control and data acquisition
SMES superconducting magnetic energy storage
SNL Sandia National Laboratories

StatCom static synchronous compensator

T&D transmission and distribution

THD total harmonic distortion

TOU time-of-use (energy pricing)

UPS uninterruptible power supply

VAR volt-Amperes reactive (or volt-Amps reactive)
VvOC variable operating cost

VOS value-of-service

Zn/Br zinc/bromine
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Glossary

Area Control Error (ACE) — The momentary difference between electric supply and electric
demand within a given part of the electric grid (area).

Automated Generation Control (AGC) — A protocol for dispatching electric supply resources
(possibly including demand management) in response to changing demand. AGC resources often
respond by changing output at a rate of a few percentage points per minute over a predetermined
output range. The AGC signal can vary as frequently as every six seconds though generation is
rarely called upon to respond that frequently. Typically, generation responds to an average of
that more frequent signal, such that a response (change of output) is required once per minute or
perhaps as infrequently as every five minutes.

Application — A specific way or ways that energy storage is used to satisfy a specific need;
how/for what energy storage is used.

Arbitrage — Simultaneous purchase and sale of identical or equivalent commodities or other
instruments across two or more markets in order to benefit from a discrepancy in their price
relationship.

Benefit — See Financial Benefit.
Beneficiaries — Entities to whom financial benefits accrue due to use of a storage system.

Carrying Charges — The annual financial requirements needed to service debt and/or equity
capital used to purchase and to install capital equipment (i.e., a storage plant), including tax
effects. For utilities, this is the revenue requirement. See also Fixed Charge Rate.

Combined Applications — Energy storage used for two or more compatible applications.

Combined Benefits — The sum of all benefits that accrue due to use of an energy storage system,
regardless of the purpose for installing the system.

Demand Response — Controlled reduction of power draw by electricity end users accomplished
via automated communication and control protocols done to balance demand and supply,
possibly in lieu of adding generation and/or transmission and distribution (T&D) capacity.

Discharge Duration — Total amount of time that the storage plant can discharge, at its nameplate
rating, without recharging. Nameplate rating is the nominal full-load rating, not the emergency,
short-duration, or contingency rating.

Discount Rate — The interest rate used to discount future cash flows to account for the time
value of money. For this document, the assumed value is 10%.

Dispatchable — Electric power resource whose output can be controlled — increased and/or
decreased — as needed. Applies to generation, storage, and load-control resources.

Diurnal — Having a daily cycle or occurring every day.

Diversity — The amount of variability and/or difference there is among members of a group. To
the extent that electric resources are diverse — with regard to geography and/or fuel — their
reliability is enhanced because diversity limits the chance that failure of one or a few individual
resources will cause significant problems.
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Economic Benefit — The sum of all financial benefits that accrue to all beneficiaries using
storage. For example, if the average financial benefit is $100 for 1 million storage users then the
economic benefit is $100 x 1 million = $100 Million. See Financial Benefit.

Efficiency (Storage Efficiency) — See Round-trip Efficiency.

Effective Load Carrying Capacity (ELCC) — A characterization of a generator’s contribution
to planning reserves for a given level of electric supply system reliability. ELCC is a robust and
mathematically consistent measure of capacity value. ELCC can be used to establish appropriate
payments for resources used to provide capacity needed to meet system reliability goals.

Financial Benefit (Benefit) — Monies received and/or cost avoided by a specific beneficiary, due
to use of energy storage.

Financial Life —The plant life assumed when estimating lifecycle costs and benefits. A plant life
of 10 years is assumed for lifecycle financial evaluations in this document (i.e., 10 years is the
standard assumption value).

Fixed Charge Rate — The rate used to convert capital plant installed cost into an annuity
equivalent (payment) representing annual carrying charges for capital equipment. It includes
consideration of interest and equity return rates, annual interest payments and return of debt
principal, dividends and return of equity principal, income taxes, and property taxes. The
standard assumption value is 0.13 for utilities.

Flexible AC Transmission Systems (FACTS) — “A power electronic-based system and other
static equipment that provide control of one or more alternating current (AC) transmission
system parameters to enhance controllability and increase power transfer capability.”

I°’R Energy Losses — Energy losses incurred during transmission and distribution of electric
energy, due to heating in an electrical system, caused by electrical currents in the conductors of
transformer windings or other electrical equipment. 1°R (pronounced | squared R) indicates that
those energy losses are a function of the square of the current (1%) times the resistance (R) per
Joule’s Law (which characterizes the amount of heat generated when current flows through a
conductor). So, for example, reducing current by 50% reduces I°R energy losses to one quarter of
the original value.

Inflation Rate (Inflation) — The annual average rate at which the price of goods and services
increases during a specific time period. For this document, inflation is assumed to be 2.5% per
year.

Internalizable Benefit — A benefit (revenue and/or reduced cost) that accrues, in part or in
whole, to a specific stakeholder or stakeholders. A benefit is most readily internalizable if there
is a price associated with it.

Lifecycle — See Financial Life.

Lifecycle Benefit — Present worth (value) of financial benefits that are expected to accrue over
the life of a storage plant.

" Definition provided by the Institute of Electrical and Electronics Engineers (IEEE).
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Load Duration Curve (LDC) — Hourly demand values (usually for one year) arranged in order
of magnitude, regardless of which hour during the year that the demand occurs. Values to the left
represent the highest levels of demand during the year and values to the right represent the
lowest demand values during the year.

Loss of Load Expectation — Measure of the electric supply system’s reliability that indicates the
adequacy of the system to satisfy demand.

Loss of Load Probability — measure of the electric supply system’s reliability indicating the
likelihood that the system cannot satisfy demand.

Market Estimate — The estimated amount of energy storage capacity (MW) that will be
installed. For this document, market estimates are made for a 10-year period. Market estimates
reflect consideration of prospects for lower cost alternatives to compete for the same applications
and benefits. (The Market Estimate is a portion of the Maximum Market Potential.)

Maximum Market Potential — The maximum potential for actual sale and installation of
energy storage, estimated based on reasonable assumptions about technology and market
readiness and trends, and about the persistence of existing institutional challenges. In the context
of this document, it is the plausible market potential for a given application. (The Maximum
Market Potential is a portion of the Market Technical Potential.)

Market Technical Potential — The estimated maximum possible amount of energy storage (MW
and MWh) that could be installed over 10 years, given purely technical constraints.

Plant Rating (Rating) — Storage plant ratings include two primary criteria: 1) power — nominal
power output and 2) energy — the maximum amount of energy that the system can deliver to the
load without being recharged.

Present Worth Factor (PW Factor) — A value used to estimate the present worth of a stream of
annual expenses or revenues. It is a function of a specific combination of investment duration
(equipment life), financial escalation rate (e.g., inflation), and an annual discount rate. The PW
factor of 7.17 used in this guide is based on the following standard assumption values: a 10-year
equipment life, 2.5% annual price/cost inflation rate, 10% annual discount rate, and a mid-year
convention.

Price Inflation Rate (Inflation) — See Inflation.

Revenue Requirement — For a utility, the amount of annual revenue required to pay carrying
charges for capital equipment and to cover expenses including fuel and maintenance. See also
Carrying Charges and Fixed Charge Rate.

Round-trip Efficiency — The amount of electric energy output from a given storage
plant/system per unit of electric energy input.

Smart Grid — A concept involving an electricity grid that delivers electric energy using
communications, control, and computer technology for lower cost and with superior reliability.
As characterized by the U.S. Department of Energy, the following are characteristics or
performance features of a Smart Grid: 1) self-healing from power disturbance events; 2) enabling
active participation by consumers in demand response; 3) operating resiliently against physical
and cyber attack; 4) providing power quality for 21* century needs; 5) accommodating all
generation and storage options; 6) enabling new products, services, and markets; and

7) optimizing assets and operating efficiently.
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Societal Benefit — A benefit that accrues, in part or in whole, to utility customers as a group
and/or to society at large.

Standard Assumption Values (Standard Values) — Standardized/generic values used for
example calculations. For example, financial benefits are calculated based on the following
standard assumption values: a 10-year lifecycle, 10% discount rate, and 2.5% annual inflation.
See also Standard Calculations.

Standard Calculations — Methodologies for calculating benefits and market potential — used in
conjunction with Standard Assumption Values.

Storage Discharge Duration — See Discharge Duration.

Storage System Life (System Life) — The period during which the storage system is expected to
be operated. For this document, the Storage System Life is equal to the Financial Life.

Supervisory Control and Data Acquisition (SCADA) — A generic term describing various
approaches used to automate monitoring and control of T&D equipment and to gather and store
data about equipment operation.
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1. Introduction

1.1. About This Document

This document provides high-level characterizations of electric energy storage applications,
including key characteristics needed for storage used in electric-grid-related applications.
Financial benefits and maximum market potential estimates, in California and the U.S., are
provided for those applications.

Financial benefit estimates provide an indication of the financial attractiveness of storage for
specific applications. Individual benefits provide bases for value propositions that comprise two
or more individual benefits, especially value propositions involving benefits that exceed cost.

Application-specific maximum market potential estimates provide an indication of the potential
demand for storage. Values for application-specific benefits are multiplied by the maximum
market potential to estimate the potential economic effect ($Millions) for storage used for
specific applications.

The goal is to provide 1) bases for first-cut or screening-level evaluation of the benefits and
market potential for specific, possibly attractive, storage value propositions and 2) a possible
framework for making region-specific or circumstance-specific estimates.

The presentation in this document is storage-technology-neutral, though there is some coverage
of storage technology system characteristics as context for coverage of applications, benefits, and
value propositions. In fact, value propositions characterized using values and insights in this
report may provide a helpful indication of storage system cost and performance targets. Many
other existing resources can be used to determine the cost for, and technical viability of, specific
storage types.[1][2][3]

1.2. Background and Genesis

The original work underlying this report, supported and funded by the U.S. Department of
Energy (DOE), was developed in support of the California Energy Commission (CEC) Public
Interest Energy Research (PIER) Program. The purpose of that work — documented in the report
Energy Storage Benefits and Market Analysis Handbook (Sandia National Laboratories report
#SAND2004-6177) — was to provide guidance for organizations seeking CEC co-funding for
storage demonstrations. The approach used for selecting co-funding proposals emphasized
demonstration of storage to be used for a specific value proposition. Furthermore, the CEC gave
some preference to value propositions with more potential to have a positive impact.

1.3. Intended Audience

The intended audience for this document includes persons or organizations needing a framework
for making first-cut or high-level estimates of benefits for a specific storage project and/or those
seeking a high-level estimate of viable price points and/or maximum market potential for their
products. Thus, the intended audience includes, in no particular order: electric utility planners
and researchers, non-utility electricity service providers and load aggregators, electricity end



users, electric utility regulators and policymakers, and storage project and technology
developers, and vendors.

1.4. Analysis Philosophy

The methodologies used to estimate application-specific values for benefits and market potential
are intended to balance a general preference for precision with the cost to perform rigorous
financial assessments and to make rigorous market assessments. Much of the data needed for a
more rigorous approach is proprietary or otherwise unavailable; is too expensive, does not exist
in a usable form, or does not exist at all. It is also challenging to establish extremely credible
generic values for benefits when those values are somewhat-to-very specific to region and
circumstances. Similarly, making national estimates of maximum market potential using limited
data requires many assumptions that are established using a combination of informal surveys of
experts, subjectivity, and authors’ familiarity with the subject. Nonetheless, despite those
challenges, this report includes just such estimates of generic, application-specific values for
benefits and maximum market potential.

Given the diversity of California’s generation mix, load types and sizes, regions, weather
conditions, etc., it was assumed to be a reasonable basis for estimating national values. The
application-specific benefit estimates are especially California-centric. Also, maximum market
potential estimates developed for California are extrapolated to estimate values for the entire
country. (See Section 4 for details.)

Although the methodology used to estimate benefits and maximum market potential involves
some less than rigorous analysis, it was the authors’ intention to make reasonable attempts to
document assumptions and methodologies used so that the evaluation is as transparent and
auditable as is practical. This gives the necessary information to readers and analysts so that they
may consider the merits and appropriateness of data and methodologies used in this report. To
the extent that superior data or estimates are available, and/or a superior or preferred estimation
methodology exists, those should be used in lieu of the assumptions and approaches in this
report.

Similarly, given the generic nature of the benefit estimates, for specific situations or projects it is
prudent to undertake a more circumstance-specific and possibly more detailed evaluation than is
possible using the assumptions and estimates in this guide.

1.4.1. Application versus Benefit

It is important to note the distinction made in this document between applications and benefits.
In general terms, an application is a use whereas a benefit connotes a value. In many cases, a
benefit is quantified in terms of the monetary or financial value. Of course, some qualitative
benefits — such as the ‘goodness’ of reduced noise and improved aesthetics — may not be readily
quantifiable and/or expressed in financial terms.

1.4.2. Internalizable Benefits

The concept of an internalizable benefit is an important theme for this report. An internalizable
benefit is one that can be ‘captured’, ‘realized’, or received by a given stakeholder or
stakeholders. An internalizable financial benefit takes the form of revenue or reduced cost. A
benefit is most readily internalizable if there is a price associated with it. (Some refer to a benefit



for which there is an established financial value — especially in the form of a price — as a benefit
that is “monetized’.)

An example of a readily internalized benefit is electricity bill reduction that accrues to a utility
customer who uses storage to reduce on-peak a) energy cost and b) demand charges. In that
example, the benefit is a function of a) the amount of energy and the level of demand involved
and b) the on-peak and the off-peak prices for energy and the on-peak demand charge.

Continuing with the example; consider that the same customer-owned and -operated storage
could also reduce or delay the need (and cost) for additional utility-owned transmission and
distribution (T&D) capacity. The resulting ‘T&D upgrade deferral’ benefit (i.e., reduced,
deferred or avoided cost) though real, cannot be directly internalized by the utility customer who
installs the storage. That is because there is no established ‘price’ associated with reducing the
need for a specific T&D capacity upgrade (i.e., the utility’s avoided cost cannot be shared with
end users who take actions that defer/reduce the need and cost for a T&D upgrade). Rather, the
resulting T&D upgrade deferral benefit is internalized by the utility and/or the utility’s ratepayers
as a group (in the form of reduced, deferred, or avoided price increase).

1.4.3. Societal Benefits

Although not addressed in detail in this report, it is important to consider some important
storage-related benefits that accrue, in part or in whole, to electric utility customers as a group
and/or to society at large. Three examples of possible storage-related societal benefits are the
integration of more renewables, more effectively; reduced air emissions from generation; and
improved utilization of grid assets (i.e., generation and T&D equipment).

In most cases, societal benefits are accompanied by an internalizable or partially internalizable
benefit. Consider an example: A utility customer uses storage to reduce on-peak energy use. An
internalizable benefit accrues to that customer in the form of reduced cost; however, other
societal benefits may accrue to utility customers as a group and/or to society as a whole. For
example, reduced peak demand could lead to reduced need for generation and transmission
capacity, reduced air emissions, and a general improvement of businesses’ cost competitiveness.

This topic is especially important for lawmakers, electric utility regulators, energy and electricity
policymakers and policy analysts, and storage advocates as laws, regulations, and policies that
could affect prospects for increased storage use are developed.

1.5. Grid and Utility-related General Considerations

Applications described in this report affect the electric supply system and the T&D system —
known collectively as ‘the grid’. This subsection characterizes several important considerations
and topics related to the electric grid. Those topics are presented here as context for results
presented throughout the rest of this report.

1.5.1. Real Power versus Apparent Power

For the purposes of this document, units of kW and MW (real or true power) are used universally
when kVA and MVA (apparent power) may be the more technically correct units. Given the



degree of precision possible for market potential and financial benefit estimation, the distinction
between these units has relatively little impact on most results.

1.5.2. Ancillary Services

Some possible uses of storage are typically classified as ancillary services. The electric utility
industry has a specific definition of ancillary services. (See Appendix A for brief overview of
ancillary services.)

Three specific ancillary services are explicitly addressed in this report: 1) area regulation,

2) electric supply reserve capacity, and 3) voltage support. Although not always categorized as
an ancillary service, in this guide load following is also included in the ancillary services
category.

1.5.3. Electricity Transmission and Distribution

The electric utility transmission and distribution (T&D) system comprises three primary
subsystems: 1) transmission, 2) subtransmission, and 3) distribution, as described below. Several
storage applications involve benefits associated with one or more of these subsystems.

Electricity Transmission — Electricity transmission is the backbone of the electric grid.
Transmission wires, transformers, and control systems transfer electricity from supply sources
(generation or electricity storage) to utility distribution systems. Often, the 