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Chapter 3 Ministry of Energy

Background

In April 2004, the Ontario government announced
a plan to reduce energy consumption in the
province by creating a culture of conservation.

One aspect of the plan was the provincial Smart
Metering Initiative (Smart Metering)—the first and
the largest smart-meter deployment in Canada—to
install new “smart” electricity meters throughout
the province to measure both how much and when
electricity is used. The new meters would make it
possible to introduce time-of-use (TOU) pricing to
encourage ratepayers to shift their electricity use to
times of lower demand. Smart Metering reflected
the intention of the Ministry of Energy (Ministry)
to manage demand for electricity in Ontario so as
to more efficiently use existing power-generating
capacity in the province while reducing reliance on
out-of-province power purchases.

The Ministry set aggressive Smart Metering
implementation targets, including an interim goal of
800,000 smart-meter installations by 2007 and com-
plete coverage for all residential and small-business
ratepayers by 2010. Entities involved in Smart
Metering included the Ministry, the Independent
Electricity System Operator (IESO), the Ontario
Energy Board (OEB) and Ontario’s 73 local electri-
city distribution companies, including Hydro One.

Smart Metering Initiative

Key roles and responsibilities of each entity are
summarized in Figure 1, while Figure 2 shows key
events in implementation of Smart Metering.

As of May 2014, there were about 4.8 million
smart meters installed across Ontario, covering
almost all residential and small-business ratepay-
ers, and accounting for 45% of all electricity
consumed in the province (large commercial and
industrial users account for the remaining 55%).
Smart meters resemble conventional meters, but
differ with respect to how consumption data is dis-
played, measured, recorded and communicated, as
illustrated in Figure 3.

Smart meters are the base infrastructure for
developing a smart grid, which is the application
of information and communications technol-
ogy to improve the functioning of the electricity
system and optimize the use of natural resources
to provide electricity. In the Electricity Act, 1998,
the smart grid and its objectives are set out as the
information-exchange systems and equipment
used together to improve the flexibility, secur-
ity, reliability, efficiency and safety of the power
system, particularly for the purposes of increasing
renewable generation; expanding provision of price
information to electricity customers; and enabling
innovative energy-saving technologies.

Under TOU pricing, electricity rates charged
are highest during the day, but drop at night, on



Figure 1: Key Roles and Responsibilities of Entities Involved in the Provincial Smart Metering Initiative

Prepared by the Office of the Auditor General of Ontario

Ministry of Energy
Central Planner and Co-ordinator

* Develop and implement policies, and legislative and regulatory changes, to enable the Smart Metering Initiative
* Provide guidance and decisions on policy matters throughout the project
* Liaise with and monitor the progress of all working group activities

Direction &
Guidance

Ontario Energy Board
Electricity Sector Regulator

* Review and approve smart meter-related costs

* Regulate IESO as Smart Metering Entity

* Provide guidance to distribution companies on
cost-recovery matters

* Set and review time-of-use rates

* Collect information on progress of implementation

Licensing &
Regulating

Rate Filings for
Cost Recovery

Rate Filings for
Cost Recovery

Licensing &
Regulating

Direction &
Guidance

Independent Electricity System Operator
Smart Metering Entity

* Develop, operate and manage a central
Meter Data Management and Repository
(provincial data centre)

* Facilitate integration of distribution companies
with provincial data centre

* Collect, validate, estimate and edit smart-meter
data to produce billing data for distribution
companies

Meter Data Transfer
& Processing

73 Local Distribution Companies (including Hydro One)
Owners of Smart Metering Systems

* Purchase, install, operate and maintain smart meters and associated systems

* Retain responsibility for ratepayer billing and customer service

* Access data from centralized provincial data centre

weekends and holidays. The combination of smart
meters and TOU pricing was expected to encourage
electricity conservation and reduce demand during
peak times by providing ratepayers with information
and incentives to manage their electricity use by:
moving consumption from peak to off-peak
times (for example, running the dishwasher
or dryer at night rather than in the after-
noon); and
reducing consumption during peak times (for
example, setting the air conditioner a few
degrees warmer on summer afternoons).
The Ministry set several targets to reduce
peak electricity demand: a 1,350MW reduction
by 2007; a further 1,350MW drop by 2010; and
an additional 3,600MW reduction by 2025. The

potential reduction in peak demand was intended
to lighten the burden on electricity infrastructure,
which in turn could reduce the need to build new
power plants, expand existing ones, or enter into
additional power-purchase agreements. It was also
expected to help bring about the closing of coal-
fired power plants, which were typically only used
during periods of peak demand.

Our audit objective was to assess whether effective
systems and procedures were in place to:



Figure 2: Timeline of Key Events Relating to Implementation of the Provincial Smart Metering Initiative
Prepared by the Office of the Auditor General of Ontario

Government Government appoints Independent Electricity

announces Smart Metering Operator System (IESO) as a co-ordinator of the Smart

Initiative and sets aggressive Metering System Implementation Program responsible for

targets to install smart meters the procurement of a central Meter Data Management and

in all residences and small Repository (provincial data centre).

businesses by 2010, with an

interim target of 800,000 Government designates IESO as a Smart

installations by 2007. Metering Entity responsible for developing,

implementing and operating the provincial data centre.
OEB issues
Minister OEB reviews costs incurred by several guidelines to set out filing

directs the Ontario distribution companies, including Hydro One, that instructions for recovery of
Energy Board (OEB) to have started smart-metering activities. costs associated with
develop an implementa- smart-metering activities
tion plan for achieving Provincial data centre starts conducted by the distribution
smart meter targets. operating. companies.

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

The distribution companies procure and
install smart meters and related systems.

Ministry briefs Cabinet about estimated net savings of the Smart Metering Initiative.

Cabinet approves a dual-implementation approach — decentralized ownership of smart
meters by the distribution companies and centralized data management — proposed by the Ministry.

The external consultant delivers report to Ministry.

Ministry engages an external consultant to develop an implementation OEB allows IESO to
strategy and estimate the benefits of the Smart Metering Initiative. recover costs of developing,
o . . ) implementing and operating the SME
o TheMOEB _sub|m_|t_s |_mplem’3|r_1t§t|on plan, which includes cost estimates and provincial data centre through the
or the Smart Metering Initiative, to Minister. Smart Metering Charge of 79¢/month
from May 1, 2013, to October 31, 2018.

ensure that the Smart Metering Initiative associated audit criteria. We conducted this audit
(Smart Metering) was planned, implemented from October 2013 to May 2014.

and managed economically and efficiently, In conducting our audit, we reviewed applicable
and in compliance with applicable policies legislation, regulations, policies, studies and other
and requirements; and documents; analyzed electricity consumption and

measure and report on whether the objectives  billing data; and interviewed appropriate staff at
of Smart Metering were met in a cost-effective ~ the Ministry, the IESO and the OEB. We surveyed

way. 60 of Ontario’s 73 distribution companies, with a
Senior management at the Ministry of Energy response rate of over 70%, and interviewed staff
(Ministry), the Independent Electricity System from the remaining 13 distribution companies,
Operator (IESO) and the Ontario Energy Board including Hydro One, the only distribution company

(OEB) reviewed and agreed to our objective and owned by the province. Appendix 1 contains the



Smart Metering Initiative “

Figure 3: Comparison of Smart Meter and Conventional Meter
Prepared by the Office of the Auditor General of Ontario

Smart Meter Conventional Meter

Display Digital meter with numerical display Analog meter with spinning dials

Measure How much and when electricity is used (typically How much electricity is used over a billing period
hourly with date and time stamp) (typically one or two months)

Recording Automated meter reading: meters send data Manual meter reading; distribution company staff

electronically to distribution companies through a physically visit ratepayer premises to record data
wireless network*

Communication Two-way communication between meters and No communication capability
distribution companies*

Pricing Time-of-use pricing (a three-tiered rate structure: Two-tiered pricing, with one rate applied to
on-peak, mid-peak, and off-peak) to reflect changing | consumption up to a threshold and a second rate
electricity costs throughout the day for electricity consumed in excess of this threshold

* See Figure 11 for data flow between the distribution company’s smart-metering system and the IESO’s provincial data centre.

questions posed to the distribution companies we
interviewed and surveyed, and summarizes their

responses. We also reviewed data and studies
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from the Ontario Power Authority, which has been . , . .
The Ontario government’s Smart Metering Initia-

tive (Smart Metering) is a large and complex
project that required the involvement of the
Ministry of Energy (Ministry), the Ontario Energy
Board (OEB), the Independent Electricity System
Operator (IESO), and 73 distribution companies,
including Hydro One. Our audit found that Smart
Metering was rolled out with aggressive targets
and tight timelines, without sufficient planning and
monitoring by the Ministry, which had the ultimate
responsibility to ensure that effective governance

involved in co-ordinating and assessing province-
wide energy conservation efforts, including time-of-
use (TOU) pricing enabled by smart meters. As well,
we met with the Electricity Distributors Association,
which represents all distribution companies across
the province. In addition, we conducted research on
smart-metering programs in other jurisdictions to
identify best practices, and we engaged on an advis-
ory basis the services of an independent expert with
knowledge of smart metering.

and project-management structures were in place
to oversee planning and implementation. As yet,
many of the anticipated benefits of Smart Metering



have not been achieved and its implementation has
been much more costly than projected.

Our report highlights the difficulties that have
been experienced in rolling out Smart Metering,
which represents an initial step towards creating
a smart grid—using information and communica-
tions technology to improve the functioning of the
electricity system and optimize the use of natural
resources to provide electricity. We hope that les-
sons learned from implementing smart meters can
be applied to the government’s ongoing efforts to
develop a smart grid in Ontario.

Some of our key observations related to Smart
Metering are as follows:

Decision to Mandate Smart Metering Not Supported by

Appropriate Cost-benefit Study
The government announced Smart Metering in
April 2004, and shortly thereafter the Minister
of Energy issued a directive to the OEB under the
Ontario Energy Board Act, 1998. The directive
required the OEB to develop an implementation
plan to achieve the government’s targets of 800,000
smart-meter installations by 2007 and complete
coverage for all residential and small-business rate-
payers by 2010. The Ministry did not complete any
cost-benefit analysis or business case prior to mak-
ing the decision to mandate the installation of smart
meters. This is in contrast to other jurisdictions,
including British Columbia, Germany, Britain and
Australia, which all assessed the cost-effectiveness
and feasibility of their smart-metering programs. As
well, even though the electricity market in Ontario
continued to change, the Ministry never adjusted
the smart-meter implementation plan.

Subsequent Cost-benefit Study Flawed

After the government announced the rollout of
Smart Metering in April 2004, the Ministry pre-
pared a cost-benefit analysis of Smart Metering,
and submitted it to Cabinet in October 2005.
However, the analysis was flawed; its projected
net benefits of approximately $600 million over
15 years were significantly overstated by at least
$512 million because it excluded an annual net

increase in the projected operating costs of distribu-
tion companies. In other words, the projected net
benefits should have been reflected as only $88 mil-
lion over 15 years.

Smart Metering Costs to Date Exceed Projected Costs

and Benefits
The Ministry has neither updated the projected
costs and benefits of Smart Metering, nor tracked
its actual costs and benefits, to determine the
actual net benefits being realized. Up to the end of
2013, our analysis shows that total smart metering-
related costs incurred only by the distribution com-
panies had already reached $1.4 billion—well in
excess of the Ministry’s initial total projected costs
of $1 billion. When costs of the Ministry, the OEB
and the IESO are included, we noted that total costs
relating to implementation of Smart Metering had
reached almost $2 billion at the time of our audit.
Additional costs are expected in the future because
some distribution companies had not yet incorpor-
ated all of their implementation costs into their
charges to ratepayers (these additional costs will be
subject to OEB review and approval). As well, the
benefits of Smart Metering in reducing distribution
companies’ operating costs and reducing electricity
bills to ratepayers were so far limited: Of the distri-
bution companies we consulted, 95% said they real-
ized no savings and their operating costs actually
rose, and over half said they received a high volume
of ratepayer complaints about “increased bills with
no savings.”

Significant Smart Metering System Development and

Integration Challenges Encountered
In other jurisdictions, mass deployment of smart
meters was carried out by only a few distribution
companies, or even just one. The challenge in
Ontario was that 73 distribution companies were
each separately responsible to purchase, install,
operate and maintain smart meters, as well as to
bill ratepayers. This made it difficult to ensure a
cost-effective implementation of Smart Metering.
Three-quarters of the distribution companies we
consulted ranked data management and system



integration as one of the top three challenges of
Smart Metering, and 83% said it was difficult and
costly to integrate their systems with the provin-
cial data centre. There have been many system
upgrades, including changes made in order for
Ontario to comply with Measurement Canada’s
billing disclosure requirements after smart meters
were installed.

Peak-demand Reduction Targets Not Met
The purpose of Smart Metering was to enable
time-of-use (TOU) pricing, which was expected
to reduce electricity demand during peak periods.
The Ministry set several targets to reduce peak
electricity demand (a 1,350MW reduction by 2007,
a further 1,350MW drop by 2010, and an additional
3,600MW reduction by 2025). However, the initial
target of reducing peak demand by 1,350MW was
irrelevant to Smart Metering anyway because it
was supposed to be achieved by 2007, three years
before full installation of smart meters was to be
completed. With respect to the second target of an
additional 1,350MW reduction by 2010, peak elec-
tricity demand did not fall, but actually rose slightly
by about 100MW between 2004 and 2010.

Ontario’s Surplus Power Exported to Other Jurisdictions

at Less than Cost
The reduction of electricity demand during peak
times was intended to delay the need to expand
power-generating capacity in Ontario, along with
the related costs. In the decade since the Ontario
government announced Smart Metering, peak
demand has remained essentially unchanged, but
the Ministry has approved significant increases in
new power generation, such as renewable energy,
creating power surpluses in Ontario. The overall
financial impact has been that other jurisdictions
are able to buy this surplus power from Ontario
at a price considerably lower than what it actually
cost Ontario to produce this power. The total cost of
producing the exported power was about $2.6 bil-
lion more than the revenue Ontario received from
exporting that power between 2006 and 2013.

Electricity Billing Amounts Varied by Distribution

Company
Ratepayers pay different amounts for the same
power usage depending on where they live in
Ontario, mainly due to different delivery costs of
the 73 distribution companies. For example, a typ-
ical residential electricity bill could vary anywhere
between $108 and $196 a month, mainly due to
the variation in delivery costs ranging from $25
to $111 a month charged by different distribution
companies to ratepayers. Implementation of Smart
Metering significantly impacted the costs for each
of the distribution companies, which chose differ-
ent smart meters and IT solutions for their in-house
systems. The cost per meter therefore varied with
each distribution company, ranging from $81 per
meter to $544 per meter, depending mainly on
geography and the amount of upfront costs. For
example, Hydro One, the only distribution company
owned by the province, incurred significant costs to
implement its smart-metering project. By the end
of 2013, Hydro One accounted for $660 million,
or almost 50%, of the $1.4-billion implementation
costs incurred by all 73 distribution companies.
However, it installed 1.2 million smart meters,
which represented only about 25% of the 4.8 mil-
lion smart meters installed in Ontario.

Of the $660 million spent by Hydro One,

more than $125 million went to a private-sector
vendor with whom it signed multiple contracts for
services, such as system integration and project
management, and approved a number of change
orders. Hydro One selected this vendor based on
several criteria, including price. However, pricing
evaluation was not based on the overall contract
cost. Hydro One explained the contract cost could
not be fixed due to the “unknown nature of all the
business requirements at the time of the Request for
Proposal (RFP).” Granting a contract through the
RFP process without acquiring enough knowledge
about the business requirements would lead to risks
of significant cost increases due to change orders.



Time-of-use (TOU) Pricing Model Has Had Minor Impact
on Reducing Peak Demand

Smart Metering was undertaken to enable the

introduction of time-of-use (TOU) rates to encour-

age people to shift power use to Off-Peak periods.

However, TOU rates and periods may not be

designed effectively to reduce peak demand as

intended. Specifically:
The difference between the On-Peak and Off-
Peak rates has not been significant enough to
encourage a change in consumption patterns.
When TOU rates were introduced in 2006, the
On-Peak rate was three times higher than Off-
Peak; by the time of our audit, that differen-
tial had fallen to 1.8 times, due to significant
increases in the Global Adjustment, another
component of electricity bills in Ontario. In
particular, the Off-Peak rate increased the
most, by 114%, while On-Peak increased
the least, by 29%. As a result, the difference
between On-Peak and Off-Peak rates has nar-
rowed, thus undermining TOU pricing as an
incentive for ratepayers to shift power use to
Off-Peak periods.
The distribution of On-Peak, Mid-Peak and
Off-Peak periods does not fully reflect actual
patterns of electricity demand. In particu-
lar, in response to amendments to Ontario
Regulation 95/05, the OEB moved the start
of Off-Peak in 2010 from 9 p.m. to 7 p.m. on
weeknights, making the early evening hours
of 7 p.m. to 9 p.m. Off-Peak, even though
demand at those times is high.

In 2013, separate studies released by the Ontario
Power Authority and the OEB indicated that TOU
pricing had a modest impact on residential ratepay-
ers, reducing their peak demand by only about 3%,
but a limited or unclear effect on small businesses,
and none at all on energy conservation. Qur review
also found that:

Of about 1.8 million ratepayers on TOU rates
that we reviewed, only 35% of residential rate-
payers and 19% of small businesses reduced
their consumption during On-Peak periods,

while a majority of them (65% of residential
and 81% of small businesses) did not.

About 77,000 ratepayers with smart meters
paid set rather than TOU rates because they
signed fixed-price contracts with electricity
retailers, who do not charge based on time of
use. Consumption patterns of retail and TOU
ratepayers were about the same, suggesting
that TOU pricing provided no more incentive to
change usage behaviour than retail contracts.

Significant Impact of Global Adjustment on TOU Rates
Not Transparent to Ratepayers
The Electricity Charge on ratepayer electricity bills
is composed of two parts: the electricity market
price and the Global Adjustment, added to the mar-
ket price mainly to cover the guaranteed prices paid
to contracted power generators in Ontario. From
2006 to 2013, the Global Adjustment increased
almost 1,200%, while the average market price
actually dropped 46%. The impact of the Global
Adjustment has been significant on ratepayer elec-
tricity bills as follows:
The total Global Adjustment paid by Ontario
ratepayers has grown from $654 million in
2006 to $7.7 billion in 2013. More contracted
generators, especially producers of higher-
priced renewable power, will soon be coming
online, so the total Global Adjustment is
expected to increase even more. Between
2006 and 2015, the 10-year cumulative actual
and projected Global Adjustment stands at
about $50 billion, equivalent to almost five
times the 2014 provincial deficit of $10.5 bil-
lion. In essence, the $50 billion is an extra
payment covered by ratepayers over and
above the actual market price of electricity.
The vast majority of residential and small-
business ratepayers pay for electricity based
on the three TOU rates—Off-Peak, Mid-Peak
and On-Peak—which were seen as critical in
encouraging ratepayers to shift power use to
times of lower demand. The Global Adjust-
ment now accounts for about 70% of each of



the three TOU rates. While the Global Adjust-
ment has increased significantly and accounts
for a substantial proportion of TOU rates,

its impact is not transparent to ratepayers
because it is embedded in TOU rates and does
not appear as a separate line on most elec-
tricity bills (the Global Adjustment appears
separately only on bills of those ratepayers
who have signed contracts with electricity
retailers, who do not offer TOU rates).

Ratepayer Complaints Stemmed from Time-of-use

(TOU) Rates and Billing Errors
Many distribution companies did not track or log
the nature or type of complaints they received.
They were therefore unable to quantify the volume
of complaints they received before and after smart-
meter implementation; nor could they separate
smart meter-related concerns from billing-system
issues. Without proper tracking and monitoring of
ratepayer concerns, key information could not be
collated to identify and resolve common or recur-
ring problems on a timely basis. Those distribution
companies that did track complaints found that
most ratepayers were upset about TOU pricing,
which they believed resulted in higher electricity
bills than previously. Our work at Hydro One also
noted complaints from ratepayers about estimated
bills or no bills for extended periods due to Hydro
One’s billing-system problems and connectiv-
ity issues between smart meters and associated
communication systems; and about bills based
on errors arising from smart meters connected to
incorrect addresses.

Duplication of Services by Provincial Data Centre and

Local Distribution Companies’ In-house Systems
Under Smart Metering, the IESO is recovering the
cost of its $249-million provincial data centre,
called the Meter Data Management and Reposi-
tory (provincial data centre), from all residential
and small-business ratepayers through a Smart
Metering Charge of 79¢ per month that began
in May 2013 and was set to end in October 2018.
These costs were not included in the initial cost

projection of $1 billion made by the OEB for imple-
menting Smart Metering.

Of the 4.8 million smart meters installed across
the province, approximately 812,000 have not
transmitted any data to the provincial data centre
for processing. Although these ratepayers have
never benefited from the provincial data centre,
they still have to pay the monthly Smart Metering
Charge of 79¢, totalling about $42.1 million up to
October 2018.

The IESO has exclusive authority to develop and
operate a provincial data centre in which to process
smart-meter data for the province. However, the
goal of operating the provincial data centre as a
central system to ensure standard and cost-effective
data processing has not been met because most dis-
tribution companies have used their own systems to
process smart-meter data (before transmitting it to,
or after receiving it from, the provincial data cen-
tre) for billing purposes. The provincial data centre
was not available when some distribution compan-
ies started to roll out smart meters. Of the distribu-
tion companies we consulted, 88% indicated that
the provincial data centre and their own systems
have similar functions, resulting in redundancy.
The costs of this duplication—one system at the
provincial level and another locally—are passed on
to ratepayers. The monthly operating cost for the
local systems is, on average, about 21¢ per meter,
which is being borne by ratepayers on top of the
79¢-a-month Smart Metering Charge.

Limitations of Provincial Data Centre and Distribution
Companies in Processing Smart-Meter Data
Several limitations in processing smart-meter
data by the provincial data centre and the busi-
ness processes at the distribution companies have
affected the quality and usefulness of smart-meter
data, which in turn can affect billings to ratepayers.
These limitations were associated with situations
such as meter replacements and power blackouts.
Also, half the distribution companies we consulted
indicated that the provincial data centre has limited
capabilities for data retrieval and querying. In
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August 2013, the IESO reported to its board that
the provincial data centre was able to manage data
queries during its early stage of implementation,
but it was not designed to support the expected
increases in volume of data-retrieval requests from
distribution companies.

Contract Terms for Operating Fee of Provincial Data

Centre Not Clear
The IESO and a private-sector vendor signed a five-
year contract in 2006, with an option to extend for
another two years, for developing, implementing
and operating the provincial data centre. The IESO
paid the vendor $81.7 million for services up to
March 2013. However, the $13.4-million-a-year
contract fee for the two-year extension period was
almost double the $6.8-million-a-year cost of the
previous five years. The IESO attributed a portion
of the fee increase to the additional costs associated
with changes made to the provincial data centre
and the higher number of meters being put in
service during the two-year extension period. We
found that the fee increase was due mainly to an
error stemming from a contract amendment that
did not clarify the fee for the two-year extension
period. The IESO noted that this was an oversight
on the part of the vendor, the IESO and their coun-
sels, and that since the vendor incurred losses on
the contract, the error offered the vendor an oppor-
tunity to improve its commercial position.

Monitoring of Smart Metering-related Fire Safety Risk

Not Sufficient
There have been cases of fires arising from smart
meters in Ontario and in other jurisdictions. How-
ever, no accurate and complete information on
smart meter-related fires was available in Ontario
to determine and monitor the scope and extent of
the problem across the province. Only anecdotal
evidence was available, which indicated three
possible root causes for the fires: improper instal-
lation of smart meters, defective smart meters and
problems with old meter bases where smart meters
are mounted.

OVERALL MINISTRY RESPONSE

Electricity systems around the world are adapt-
ing to meet the new and complex demands of
technology advances and customer expectations.
In 2004, the province took a critical step towards
modernizing Ontario’s electricity grid with the
announcement of the Smart Metering Initiative.

The Ministry acknowledges that given the
ambitious timeline to install smart meters by
2010 and the inherent structure of the distribu-
tion industry, with over 70 local distribution
companies, that the initiative was both complex
and challenging.

Faced with these challenges, the Ministry,
the IESO, the OEB and local distribution com-
panies worked collaboratively to make Ontario
one of the first jurisdictions in North America to
roll out smart meters.

The deployment of 4.8 million smart
meters has brought a number of benefits to the
province, including the ability of consumers to
respond to price signals. Going forward, smart
meters, as the base technology for a modern grid
that enables emerging technologies and applica-
tions like electric vehicles, electricity storage and
innovations to make Ontario homes smarter, will
continue to deliver value to Ontario.

The Ministry will incorporate the recommen-
dations of the Auditor General’s report when
working in partnership with our agencies and
the broader sector to deliver future smart meter
initiatives and related investments.

In April 2004, the Ontario government announced
the Smart Metering Initiative (Smart Metering)—
the first and the largest smart-meter deployment in



Canada—and set aggressive targets to install smart
meters at the premises of all residential and small-
business ratepayers by 2010, with an interim target
of 800,000 installations by 2007. Given the size
and complexity of Smart Metering, the Ministry of
Energy (Ministry) had, and continues to have, an
ongoing and ultimate responsibility as a central
planner to ensure that effective governance and
project management are in place to monitor plan-
ning and implementation.

A key principle of effective governance and project
management is the use of comprehensive and rel-
evant information about costs, benefits and risks to
assess whether a proposed project is cost-effective
and viable on an ongoing basis. This helps ensure
that money is invested only if there is a continu-
ing net benefit. Typically, cost-benefit analyses

and business cases are two ways to evaluate the
cost-effectiveness of a project, ensure that prudent
decisions are made, and determine how stakehold-
ers, and in this case electricity ratepayers, could

be affected. As noted in the following sections, we
found that the justification and planning for Smart
Metering were insufficient.

All key parties involved in implementing Smart
Metering, including the Ministry, the Ontario
Energy Board (OEB) and the Independent Electri-
city System Operator (IESO), confirmed to us that
no cost-benefit analyses or business-case studies
were done before the government announced
Smart Metering in April 2004. Specifically, the OEB
said it did not undertake any cost-benefit study
because the Minister directed it only to develop
an implementation plan (see Figure 2). The OEB
plan noted, however, that many stakeholders and
ratepayers expressed concern about the lack of a

cost-benefit analysis and felt that, in particular,
smart meters would not be justified for ratepayers
using low volumes of electricity. In addition, senior
IESO management asked the Ministry several times
for a business case to support Smart Metering, but
never got one.

From our research, we noted that other jurisdic-
tions have initially and continuously assessed the
cost-effectiveness and feasibility of their smart-
metering programs. For example:

British Columbia began a smart metering
program in 2011 after BC Hydro developed

a business case in 2006, which it updated in
2010 because of the continued evolution of
the smart-metering industry and technolo-
gies. The business case summarized the cash
flows for costs and benefits over a 20-year
term, and estimated the annual impact on
electricity bills. In response to ratepayers
who did not want smart meters, BC Hydro
announced in July 2013 that anyone could opt
out of the smart-metering program by paying
a monthly fee to cover the cost of manual
meter readings.

The government in Victoria, Australia, com-
missioned two cost-benefit studies in 2004
and 2005 that became the basis for its 2006
decision to mandate the rollout of smart
meters to all homes and small businesses.
However, the Australian Government Pro-
ductivity Commission concluded in 2012 that
inadequate cost-benefit analysis had been
done and that, overall, the decision to roll out
smart meters appeared to be premature and/
or poorly planned, with inadequate know-
ledge about smart-meter technologies, their
costs and associated risks.

In Germany, the government published a
study in July 2013 that analyzed the costs
and benefits of a full rollout of smart meters.
The study concluded that smart meters

were not cost-efficient for small ratepayers
because they would cost more to buy, install
and operate for average households than the




372

potential savings they would generate. The
German government concluded it was not in
the interest of ratepayers to implement a 2009
European Union recommendation that mem-
ber states provide smart meters to 80% of
ratepayers by 2020, and suggested instead a
rollout tailored to different ratepayer groups,
based on how much electricity they consume.
The British government began preparatory
work on its smart-metering program in 2009
and a business case was approved two years
later. The government conducted further
assessments in January 2014 to update the
initial cost and benefit estimates, and it
developed an overall strategy in mid-2014 to
install smart meters in all homes and small
businesses by 2020.
Compared to the experience in these other juris-
dictions, the implementation of Smart Metering
in Ontario without proper cost-benefit analysis to
support the initial decision to install smart meters
significantly exposed the province to unanticipated
risks and unknown costs.

Shortly after the government announced Smart
Metering in April 2004, the Minister of Energy
(Minister) issued a directive to the OEB under the
Ontario Energy Board Act, 1998 (Act), requiring it to
develop an implementation plan to achieve the gov-
ernment’s smart-meter targets. Under the Act, the
Minister has the authority to direct the OEB to pro-
mote electricity conservation in a manner consistent
with government policy. The Ministry also con-
tracted with an external consultant in January 2005
to analyze different implementation strategies and
to estimate the benefits of Smart Metering.

Both the Act and the directive essentially pro-
vided the Minister with the authority to set aside
the regulatory role of the OEB (an independent
Crown corporation responsible for regulating
Ontario’s electricity and natural-gas sectors in
the public interest) in Smart Metering. The OEB’s

mandate includes protecting the interests of rate-
payers with respect to electricity prices. However,
instead of conducting a cost-benefit analysis to
justify its decision, and submitting the analysis

to the OEB for independent review and objective
evaluation, the Ministry, as a proponent of Smart
Metering, directed the OEB to develop the imple-
mentation plan and project the costs of Smart
Metering, as noted in the following section.

In the implementation plan it submitted to the
Ministry in January 2005, the OEB projected the
total cost of implementing Smart Metering at

$1 billion, plus a net increase of $50 million a year
to the operating costs of the province’s distribution
companies. A separate consultant’s report, deliv-
ered to the Ministry three months after the OEB
submitted its implementation plan, projected total
benefits of Smart Metering would be approximately
$1.6 billion over 15 years from four sources as
shown in Figure 4, which indicated that about half
of the projected benefits would result from a reduc-
tion in distribution companies’ operating costs and
a reduction in ratepayers’ energy costs, and half

Figure 4: Summary of Projected Net Benefits of Smart

Metering Initiative ($ billion)
Source of data: Ministry of Energy

Reduction in distribution companies’

operating costs O
Reduction in ratepayers’ energy costs 0.4
Avoidgnce of expanding power generating 06
capacity

Deferral or avoidance of expanding 0.2
transmission and distribution systems

Total Projected Benefits* 1.6
Total Projected Implementation Cost? (1.0)
Projected Net Benefits 0.6

1. Benefits projected by an external consultant engaged by the Ministry.
2. Cost projected by the OEB.



from deferring or avoiding the expansion of power
generating capacity as well as transmission and
distribution systems.

After considering the OEB’s implementation
plan and the separate consultant’s report, as well
as consulting the distribution companies, the Min-
istry requested Cabinet approval to proceed with
smart metering based on a dual-implementation
approach: decentralized ownership of smart meters
by the distribution companies, and centralized data
management by a provincial agency (see Figure 2
and the section Smart-meter Data Processing
Systems and Costs). In its October 2005 request
to Cabinet, the Ministry indicated to Cabinet that
Smart Metering could yield net benefits of close to
$600 million over 15 years. As shown in Figure 4,
the Ministry arrived at this number simply by
subtracting the projected implementation cost of
$1 billion in the OEB plan from the projected bene-
fits of $1.6 billion over 15 years in the consultant’s
report. However, we found that the $600 million
in net benefits was overstated, because it did not
include the OEB plan’s projected net increase of
$50 million a year to distribution companies in
operating costs. By taking the $50-million-a-year
figure into account, we calculated that the pro-
jected net benefits over 15 years would be reduced
seven-fold, from $600 million to $88 million in
today’s dollars.

Given the large scale of Smart Metering and the
high risk associated with new technology, its
implementation should have warranted strong gov-
ernance and oversight. However, we identified the
following issues regarding the targets of reducing
peak electricity demand, the assessment of changes
in the electricity market, and the monitoring of
costs and benefits of Smart Metering.

The key objective of Smart Metering was to reduce
peak electricity demand, and therefore defer the
need to expand power-generation capacity in
Ontario. In the decade since Smart Metering was
announced, the province approved significant
increases in new generation, including renewable
energy, and the supply of power actually rose
12%. During this same period, average electricity
demand also dropped 8% due to a slowing econ-
omy and other conservation efforts, including,

for example, newer energy-efficient appliances.
Despite the reduction of average demand, peak
demand has remained essentially unchanged over
the same period.

The Ministry indicated that Smart Metering was
only a component of the government’s overall elec-
tricity conservation plan, and so there was no other
specific target for Smart Metering. Instead, the
Ministry set several peak-demand reduction targets
to measure overall electricity conservation, includ-
ing a 1,350MW reduction by 2007, an additional
1,350MW drop by 2010, and a further 3,600MW
reduction by 2025. We found that:

The initial 1,350MW targeted reduction

in peak demand was irrelevant to Smart
Metering anyway because it was supposed
to be achieved by 2007, three years before
full installation of smart meters was to be
completed.

The second target of reducing peak demand
by an additional 1,350MW by 2010, for a total
reduction of 2,700MW, was also irrelevant
to Smart Metering, which had not been fully
implemented by 2010. While approximately
4.6 million ratepayers had smart meters
installed by the end of 2010, only about one-
third (or 1.6 million) of them were being
billed based on time-of-use (TOU) pricing.
Actual peak demand in fact rose slightly by
about 100MW, from 24,979MW in 2004 to
25,075MW in 2010. In measuring against
the target, the Ministry indicated that as

of December 31, 2010, peak demand was
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reduced by about 1,800MW when measured
against forecast and weather-adjusted peak
demand data rather than actual demand data,
but the 2010 reduction target of 2,700MW still
was not met. Since 2010, actual peak demand
has remained relatively stable.

The pace of change in the electricity sector has
been rapid, so proper and adequate planning, with
ongoing assessment and monitoring of plans, is
important to prepare for potential risks and costs
in implementation of any new electricity initiative.
However, we noted that Smart Metering was imple-
mented without sufficient periodic re-evaluation of
Ontario’s electricity supply and demand positions
throughout the implementation period.

During the early implementation stage of
Smart Metering in 2006, demand for electricity
fell in Ontario as a result of an economic recession
and other conservation efforts. However, instead
of adjusting to this fall in demand, the province
approved significant new increases in power-
generation capacity to replace coal, and maintained
the aggressive timelines set for implementation of
Smart Metering. As a result, the supply of available
power has steadily increased, and has been consist-
ently higher than peak demand, thereby reducing
the effectiveness of Smart Metering and other con-
servation programs. Although the IESO is required
to maintain an operating reserve of between
1,300MW and 1,600MW for contingencies and
other uncertainties, we noted that since 2009, the
available surplus power of between 4,000MW and
5,900MW was considerably more than the required
reserve. The IESO expected that the surpluses will
continue in 2015, but could decline in the latter half
of this decade when several nuclear plants will be
refurbished or retired.

Ontario has been exporting most of its sur-
plus power to the United States through the
transmission grid connecting it to neighbouring

jurisdictions, including New York, Michigan and
Minnesota. We noted that net exports have grown
by 158%, from 5.2TWh in 2006 to 13.4TWh in
2013, representing 3% and 9% of Ontario’s total
generation, respectively.

However, the export price has been well below
the actual cost of generating this power. On aver-
age, other jurisdictions paid only about three to
four cents per kWh for power that cost Ontario rate-
payers more than 8¢ per kWh to produce because
of the Global Adjustment, an extra charge on top
of the electricity market price (see the section Sig-
nificant Impact of Global Adjustment on Time-
of-use Rates Not Transparent to Ratepayers).
The total cost of producing the exported power was
about $2.6 billion more than the revenue Ontario
received from exporting that power between 2006
and 2013. However, given that Ontario ratepayers
would still have to pay for the production of surplus
power even if that power was not exported, revenue
from exports did help Ontario ratepayers pay for
part of the Global Adjustment.

The Ministry has neither updated the projected
costs and benefits prepared in early 2005 during
evolution of the implementation process, nor
tracked the actual costs and benefits in order to
monitor the amount of net benefits realized. We
conducted our own analysis to determine the actual
costs and benefits to date, and found as follows:
With respect to costs, the OEB confirmed that
there was no process to check or update its
projected implementation cost of $1 billion
and compare it against actual costs because
the Minister never formally approved the
OEB’s implementation plan. We calculated
that, based on our review of information sub-
mitted by the distribution companies to the
OEB, the total cost incurred by the distribu-
tion companies to implement Smart Metering
was about $1.4 billion up to the end of 2013,
or $400 million more than the cost projection



in the OEB plan. The final total will be higher
still because some distribution companies
were still carrying out implementation at the
time of our audit and had not yet submitted
all of their costs to the OEB for review. The
OEB also indicated that the Ministry, the
IESO and the distribution companies incurred
additional costs for activities brought in after
the OEB’s implementation plan was prepared,
including the development, implementation
and operation of a provincial data centre at

a cost of about $249 million (see the section
Ratepayers Charged for Redundant or
Unused Provincial Data Centre Service).
As shown in Figure 5, we noted that as of
May 2014, the total approximate costs of
implementing Smart Metering had reached
almost $2 billion.

With respect to benefits, only 5% of the dis-
tribution companies we consulted reported
operational savings, mainly from no longer
having to send staff to read meters manually,
and all of these were of modest size; the other
95% said they realized no savings and their
operating costs relating to smart-metering
activities since implementation had actually
risen. As well, the savings achieved by rate-
payers were so far limited, contrary to gov-
ernment communications to the public that
smart meters and TOU pricing would help
“save money” and “lower electricity bills” if
appliances were run during Off-Peak hours.
In fact, over half of the distribution compan-
ies we consulted received a high volume of
complaints about “increased bills with no
savings” from ratepayers with smart meters
who paid TOU rates (see Appendix 1). In
addition, several large distribution compan-
ies analyzed a sample of their residential
ratepayers and found that a majority would
see no reduction in their bills after imple-
mentation of TOU pricing. Therefore, of the
four sources of projected benefits shown in

Figure 4, two of them (reduction of distribu-
tion companies’ operating costs and reduction
in ratepayers’ energy costs) have not been
achieved. The remaining two sources of bene-
fits (avoiding expansion of power-generation
capacity and deferring or avoiding expansion
of transmission and distribution systems)
have yet to be seen because, as noted previ-
ously, the 2010 peak-demand reduction target
was not met and actual peak demand has
remained relatively stable since 2010.

RECOMMENDATION 1

To ensure that any future major initiative in the
electricity sector is implemented cost-effectively
and achieves its intended purposes, the Ministry
of Energy should:
conduct cost-benefit analysis or business
cases prior to implementing an initiative to
assess costs, benefits and risks;
review the role of the Ontario Energy Board
as an independent regulator when minister-
ial directives that impact electricity rates are
issued;
consider different scenarios or alternatives
as part of the planning process to assess pos-
sible risks and uncertainties; and
re-evaluate and update the implementation
plan periodically to identify and respond to
changing conditions and unforeseen events
in the electricity market.

. MINISTRY RESPONSE

In line with best practice, the Ministry will
ensure that the proper analysis is completed
ahead of implementing major initiatives. In
addition, the Ministry will continue to work
with the relevant sector participants in a part-
nership approach to ensure that cross-sector
initiatives are appropriately planned and con-
sider the respective roles of those involved.




Also in line with best practice, the Ministry
respects the need to evaluate programs on a
regular basis to maximize efficiencies. To this
end, the Ministry will work with its agencies to

in Ontario.

re-evaluate the implementation of smart meters,
including the potential benefits they could
enable through the development of a smart grid

Figure 5: Summary of Costs Incurred by Entities Involved in the Smart Metering Initiative, 2005-2014
Prepared by the Office of the Auditor General of Ontario

Ministry of Energy Jan. 2005- Engaging an external consultant to 160" Ineffective Implementation and
Apr. 2005 develop an implementation strategy Oversight of Smart Metering
and to estimate the benefits of Smart Initiative
Metering
Nov. 2005- Engaging experts for technical, system 400!
Apr. 2006 and legal supports during early
implementation stage of Smart Metering
2006-2010 Developing Communication templates 640!
and materials for use by the distribution
companies to raise public awareness and
understanding of Smart Metering
Ontario Energy Jul. 2004- Developing the implementation plan for 420 Ineffective Implementation and
Board (OEB) Jan. 2005 Smart Metering Initiative requested by Oversight of Smart Metering
the Minister Initiative
Nov. 2010- Engaging an external consultant to set 410 Significant Impact of Global
May 2014 time-of-use (TOU) rates Adjustment on Time-of-use
Rates Not Transparent to
Ratepayers
Mar. 2013- Engaging an external consultant to 180 Significant Impact of Global
Mar. 2014 assess the impact of TOU rates on Adjustment on Time-of-use
consumption patterns Rates Not Transparent to
Ratepayers
Independent 2006-2014 Developing, implementing and operating 160,000'? Ratepayers Charged for
Electricity System a Smart Metering Entity and a provincial Redundant or Unused Service
Operator (IESO) data centre
Local Distribution 2006-2013 Implementing Smart Metering 1,400,000° Ineffective Implementation and
Companies Oversight of Smart Metering
Initiative
2005-2014 Scrapping conventional analog meters 400,000* Additional Costs of
Implementing Smart Metering
Initiative
Total 1,962,210°

1. Covers activities added after OEB’s 2005 implementation plan, or those outside the original scope of the Smart Metering Initiative.

2. Total approved by the OEB was $249 million up to 2017. This cost is being recovered from ratepayers through a monthly smart-metering charge of
79 cents. The amount up to 2014 was approximately $160 million.

3. Hydro One accounted for more than $660 million of the $1.4 billion spent by all 73 distribution companies. About $500 million (mainly from Hydro One)
of the $1.4 billion is under review by the OEB and has yet to be approved by the OEB.

4. We reviewed the OEB’s 2005 estimate. In our view, this is a reasonable estimate of total stranded costs.

5. See Figure 15 for other system-related costs incurred by the distribution companies that we interviewed and surveyed.



Billing Impacts on Electricity
Charge to Ratepayers

Our research noted that the average electricity bill
for residential and small-business ratepayers in
Ontario has been among the highest in Canada,

as shown in Figure 6. Ontario’s typical electricity
bill for residential and small-business ratepayers
contains four categories of charges: Electricity,
Delivery, Regulatory and Debt Retirement. Smart
Metering has had an impact on the two biggest
categories, Electricity and Delivery, as described in
Figure 7. There are three key pricing methods for
the Electricity Charge, as illustrated in Figure 8.
Over 90% of residential and small-business ratepay-
ers pay this charge based on time-of-use (TOU)
pricing, which is enabled by smart meters to meas-
ure the exact time when electricity is used. The
remaining 10% pay either a two-tiered rate, often
because they live in places where it is not technic-
ally feasible or cost-effective to install smart meters,
or fixed-contract prices to electricity retailers, who
do not offer TOU rates.

Significant Impact of Global Adjustment
on Time-of-use Rates Not Transparent to
Ratepayers

The Electricity Charge accounts for more than half
of a typical residential electricity bill, as shown

in Figure 7, and is made up of two components:
the electricity market price and the Global Adjust-
ment. The Global Adjustment is an extra charge,
resulting from a government policy decision, that
is tacked onto the electricity market price mainly to
cover the gap between the guaranteed prices paid
to contracted power generators and the electricity
market price. It exists because most power gener-
ators in Ontario have contracts with the province
that pay them more than the market price. For
example, most renewable-energy generators such
as wind and solar have contracted with the Ontario
Power Authority under the Feed-in Tariff program
that offers wind-power generators 11.5¢/kWh and
solar power generators between 28.8¢/kWh and

Smart Metering Initiative

Figure 6: Comparison of Average Electricity Bill
(Excluding Taxes) for Residential and Small-business
Ratepayers? by Province, as of April 1, 2014

Source of data: Hydro Quebec

16
14

Average of all provinces

MB QC BC NL AB NB SK ON*> NS PEl

1. Residential electricity bill was based on average ratepayer with
consumption of 750 kWh/month. Small-business electricity bill was based
on average ratepayer with power demand of 40 kW/month.

2. Ontario figure includes Ontario Clean Energy Benefit, which is a 10% rebate
on the total electricity bill, as illustrated in Figure 7.

39.6¢/kWh. These contract prices are considerably
higher than the average electricity market price of
about 3¢/kWh.

Our review of trends in the Electricity Charge
noted that the Global Adjustment has continued
to increase to the point where it now significantly
exceeds the electricity market price. This is the
result of many new generators, especially in the
renewable-energy sector, coming online with long-
term contracts just as the market price has fallen
due to oversupply of power and thus been insuffi-
cient to cover guaranteed contract prices. As shown
in Figure 9, the Global Adjustment increased by
a dramatic 1,200% between 2006 and 2013, from
0.4¢/kWh to 5.5¢/kWh, and is expected to grow
to 6.7¢/kWh by 2015. During the same period, the
average electricity market price has dropped by
46%, from 4.9¢/kWh to 2.7¢/kWh, and is expected
to fall to 2.4¢/kWh by 2015 due to increasing elec-
tricity supply.

The total Global Adjustment charged to ratepay-
ers has grown from $654 million in 2006 to $7.7 bil-
lion in 2013, as shown in Figure 10. With more
new contracted generators, especially of renewable
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energy, expected to begin producing energy at
higher contract prices, the total Global Adjustment
is expected to grow further, to $8.5 billion in 2014
and $9.4 billion in 2015. From 2006 to 2015, the
10-year cumulative actual and projected Global

Figure 7: Components of Electricity Bill with Examples, 2013

(Average Typical Residential Ratepayer Consuming 800 kWh/Month)

Source of data: Ontario Energy Board (OEB)

Distribution
Company A
($)

of $10.5 billion almost five times;

Distribution
Company B
($)

Adjustment is about $50 billion—an extra charge to

ratepayers over and above the market price of elec-

tricity. To put this into perspective, $50 billion is:
sufficient to cover the 2014 provincial deficit

Electricity Charge

The cost of the actual electricity consumed. Presentation
of this charge on bills varies, depending on whether the
ratepayer buys electricity from a distribution company
or has signed a contract with a retailer. Over 90% of
low-volume power use ratepayers (residential and small
businesses) pay power charges based on time-of-use
pricing, enabled by installation of smart meters (see
Figure 6).

71.1

71.1

71.1

Delivery Charge*

The cost of delivering electricity from power-generating
facilities to ratepayers via high-voltage (transmission)
and low-voltage (distribution) systems. Transmission

is handled primarily by Hydro One and distribution is
handled by the distribution companies, including Hydro
One. Costs of implementing and operating smart meters
are included in this line and vary from one distribution
company to another, usually with higher charges in rural
and remote locations.

24.9

110.6

43.6

Regulatory
Charge

The cost to operate the electricity market and maintain
the reliability of the provincial grid. This includes the
operational costs of the IESO and the Ontario Power
Authority as well as a portion of administrative costs of
local distribution companies.

4.9

5.1

5.0

Debt Retirement
Charge

Charge mandated by the government to help pay off
the residual stranded debt of the old Ontario Hydro
that could not be funded by other revenues. The 2014
Budget proposed to eliminate this charge for residential
ratepayers after December 31, 2015.

5.6

5.6

53

Electricity bill before tax and benefit

106.5

192.4

125.0

Harmonized Sales The 13% tax that took effect on July 1, 2010, replacing

Tax

the federal goods and services tax (GST) and the
provincial sales tax (PST).

13.9

25.0

16.3

Ontario Clean
Energy Benefit

A 10% rebate on the total electricity bill for the first
3,000 kWh/month of electricity consumed. Rebate is
in effect from 2011 to 2015. Annual cost of rebate is
funded by taxpayers.

(12.0)

(21.8)

(14.1)

Total Electricity Bill

108.4

195.6

127.2

* See Appendix 2 for the Delivery Charge of each distribution company in Ontario.
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e enough to pay the annual salary of about administered by the Ministry of Community
2.3 million Ontarians working full time at the and Social Services.
provincial minimum wage; or For ratepayers whose Electricity Charge is

e about 7.5 times more than the $6.6-billion based on TOU pricing, the Global Adjustment now
spent in the 2012/13 fiscal year on social- accounts for about 70% of each TOU rate. Even
assistance programs such as the Ontario Dis- though the Global Adjustment has increased signifi-
ability Support and Ontario Works programs cantly and accounts for a substantial proportion of

Figure 8: Pricing Methods for Electricity Charge
Source of data: Ontario Energy Board (OEB)

Pricing Method Time-of-Use (TOU) Tiered Retail Contract

Electricity Provider Local Distribution Company Local Distribution Company Electricity Retailer

Electricity Charge YES NO NO

based on Time-of-Use?  Rates vary depending when Rates are fixed in two tiers Rates are fixed by contracts that
electricity is used, reflecting regardless of when electricity is  ratepayers sign with retailers
that electricity costs more as used (a lower rate for monthly no matter what time of day
demand rises (highest during usage up to a threshold and a electricity is used.
the day on weekdays and higher rate for usage over the

lowest in evenings, at night, on  threshold).

weekends and holidays).
Electricity Charge YES NO
Regulated by Ontario OEB reviews and sets TOU and tiered rates twice a year (May 1 and
Energy Board (OEB)? Nov 1) based on future electricity prices estimated by an external

consultant.
Global Adjustment* NO YES
Shown Separately on Global Adjustment is blended into TOU and tiered rates, and Global Adjustment appears as a
Bill? embedded in the Electricity Charge line on electricity bill. separate line on electricity bill.

* The Global Adjustment is an extra charge designed to cover the contract prices paid to power generators, such as renewable energy generators, and the cost
of conservation programs.
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Figure 9: Historical and Projected Electricity Chargein  Figure 10: Historical and Projected Total Annual

Ontario, 2006-2015 Global Adjustment Charged to Electricity Ratepayers
Source of data: Independent Electricity System Operator and in Ontario, 2006-2015
Ontario Power Authority -
Sources of data: Independent Electricity System Operator and
10 Ontario Power Authority
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the TOU rates, its impact is not transparent to most
ratepayers because it does not appear on electricity
bills as a separate line; instead, it is embedded in the
TOU rates used to calculate the Electricity Charge
(As shown in Figure 8, the Global Adjustment only
appears separately on bills of those ratepayers who
have signed contracts with electricity retailers).

Ineffective Design of Time-of-use Rates
and Periods

As part of Smart Metering, there are three
time-of-use (TOU) rates: On-Peak, Mid-Peak and
Off-Peak, consistent with the TOU design in other
jurisdictions. As illustrated in Figure 11, TOU rates
vary, depending on the time of the day, day of the
week, and season, to reflect the assumption that as
demand rises, electricity costs more to supply. Like
many cell phone plans, TOU rates are lowest in the
evenings, on weekends and holidays; and highest

during the day on weekdays. The combination of
smart meters and TOU pricing was expected to
encourage energy conservation by giving ratepay-
ers information and incentives to manage their
electricity usage.

To account for seasonal variations in electricity
consumption patterns, the OEB reviews and sets
TOU rates every May and November, based on con-
sumption and cost projections made by an external
consultant with whom it contracted. Ontario Regu-
lation 95/05 requires that the OEB set the TOU
rates to meet three objectives:

e recover from ratepayers the full cost of electri-

city supply;

o reflect the differences in the costs of supplying

electricity at different times and seasons; and

e provide ratepayers with incentives to change

their time of use.

In order to encourage conservation and reduce
peak electricity demand, TOU rates and periods

Figure 11: Time-of-use Pricing Periods in Ontario for Residential and Small-business Ratepayers

Source of data: Ontario Energy Board (OEB)

Summer - Weekdays
May 1-October 31

“MIDNIGHI

Off-Peak

Demand is lowest

Summer Weekdays
(May 1-October 31)

Weekends & Holidays
All Year

”lVIIDNIGH'[

' NOooN !

Mid-Peak

Demand is moderate

Weekends & Holidays
(All Year)

Winter - Weekdays
November 1-April 30

MIDNIGHT
11 1

" NooN 11

On-Peak

Demand is highest

Winter Weekdays
(November 1-April 30)

One On-Peak period in the afternoon
(11 a.m.-5 p.m.), mainly due to the

hottest hours.

No On-Peak period and all hours
Off-Peak, mainly because of
increase in air conditioner use during the comparatively lower overall demand.

Two On-Peak periods, mainly due to less

daylight.

¢ In the morning (7 a.m.-11 a.m.) when
people turn on lights and appliances.

* |n the evening (5 p.m.-7 p.m.) when
people get home from work.




must be set to provide an incentive to reduce usage
during On-Peak times, when both demand and
price are high, or shift it to Off-Peak times, when
both demand and price are low.

With respect to the TOU rates, the greater the
difference between On-Peak and Off-Peak rates, the
higher the likelihood that ratepayers will change
their usage patterns. However, we noted that the
difference between On-Peak and Off-Peak rates
in Ontario may not be significant enough to pro-
vide ratepayers with an incentive to change their
electricity-use behaviour. Specifically:

When TOU pricing was introduced in 2006,
the initial On-Peak-to—Off-Peak ratio was
three-to-one, meaning that On-Peak power
cost three times as much as Off-Peak. How-
ever, the ratio had dropped to 1.8-to-one at
the time of our audit due to the impact of the
substantial growth of the Global Adjustment,
as discussed in the section Significant Impact
of Global Adjustment on Time-of-use Rates
Not Transparent to Ratepayers. In particu-
lar, the Off-Peak rate rose the most, by 114%,
and the On-Peak rate the least, by 29%, as
shown in Figure 12. As a result, the difference
between the two rates narrowed, reducing the
On-Peak-to-Off-Peak ratio and undermining
TOU pricing as an incentive for ratepayers to
shift to Off-Peak.

In 2010, the OEB commissioned an external
consultant to study TOU rates around the
world and assess the appropriateness of
Ontario’s TOU rates. Consistent with our
observation above, the consultant reported
that Ontario’s On-Peak-to—Off-Peak ratio was
“low relative to TOU programs in other juris-
dictions and will likely produce modest rate-
payer response or bill savings.” The average
ratio elsewhere was four-to-one, compared to
Ontario’s 1.8-to-one. The Ontario ratio could
deliver only about a 1% drop in the average
ratepayer’s peak demand, while a four-to-one
ratio could potentially yield a drop three times
greater. The study proposed several options to

increase the ratio. However, following a con-
sultation in 2011, the OEB chose not to make
any change because a majority of stakeholders
said such a move would be premature in the
absence of robust and reliable Ontario-based
empirical data.

With respect to the TOU periods, we noted that
the distribution of On-Peak, Mid-Peak and Off-Peak
periods did not fully reflect actual patterns of elec-

tricity use. Specifically:

There has been a mismatch between demand
and TOU rates on weekday early-evening
hours (7 p.m.-9 p.m.), when demand is high
but ratepayers pay the Off-Peak, or lowest,
rate. The OEB initially set the Off-Peak period
on weekday evenings to begin at 10 p.m., and
then moved it to 9 p.m. in November 2009 to
better reflect actual patterns of demand. How-
ever, in response to amendments to Ontario
Regulation 95/05 in December 2010, the OEB
set the start of Off-Peak at 7 p.m., making the
early evening hours of 7 p.m. to 9 p.m. Off-
Peak, even though demand remained high at
those times, as illustrated in Figure 13.

A 2013 study by an Ontario university found
that the choices of On-Peak and Off-Peak
times, number of seasons, and season start

Figure 12: Percentage Change of Time-of-use (TOU)
Rates and Electricity Market Price in Ontario,
2006-2014

Source of data: Ontario Energy Board and
Independent Electricity System Operator
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and end times used in Ontario’s TOU pricing
were far from optimal. The study echoed

our observation that the distribution of On-
Peak, Mid-Peak and Off-Peak periods did

not properly reflect the actual distribution of
demand. The study also found that while the
current TOU pricing structure has two seasons
(summer: May 1-October 31, and winter:
November 1-April 30), the optimal number of
seasons should be four, beginning March 11
(spring), May 20 (summer), September 16
(fall) and November 4 (winter). If the current
two-season pricing structure is to be main-
tained, the study said, summer should start
on April 15 rather than May 1, and winter on
October 14 rather than November 1.

Limited Effectiveness of Time-of-use
Pricing Model

At the time of our audit, the distribution compan-
ies we consulted said they did not conduct studies
to examine the changes in consumption after
implementation of TOU pricing. The impacts of
TOU pricing were evaluated in 2013, when the
Ontario Power Authority (OPA) and the OEB con-
tracted with external consultants to examine the

effectiveness on a sampling of ratepayers of TOU
pricing in encouraging conservation and reducing
peak demand. Both agencies released their studies
in late 2013 with similar findings: TOU pricing has
had a modest impact on reducing peak demand
among residential ratepayers, a limited or unclear
effect on small businesses, and no impact at all on
energy conservation. Specifically:

o In November 2013, the OPA released its study,
based on 105,000 residential ratepayers in
four distribution companies, and 32,000 small
businesses in two distribution companies.

The study found that TOU pricing had a far
smaller impact on reducing peak demand of
small businesses than it did for residential
ratepayers. Depending on the distribution
company, the drop in peak demand during the
summer ranged from 2.6% to 5.7% for resi-
dential ratepayers, but only from 0% to 0.6%
for small businesses. The study also found that
the impact of TOU pricing on energy conserv-
ation was “limited, being very small or zero,”
for residential ratepayers, and “negligible and
generally insignificant” for small businesses.

o In December 2013, the OEB released its
study, based on a sample of 10,000 residential
ratepayers and 4,000 small businesses in

Figure 13: Time-of-use (TOU) Rates and Average Hourly Electricity Demand in Ontario, May 2013-April 2014

Sources of data: Independent Electricity System Operator and Ontario Energy Board
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16 distribution companies. The study found
that TOU pricing reduced peak demand by
about 3.3% for residential ratepayers while
its impact on small businesses was “ambigu-
ous.” The study also found that TOU pricing
had no significant impact on energy conserva-
tion in the summer.

We performed further analyses based on more
current data and larger sample sizes. Specific-
ally, we reviewed consumption patterns of about
1.8 million ratepayers (1.7 million residential
ratepayers and 86,000 small businesses in 50 of
73 distribution companies), who paid TOU rates.
While 35% of residential ratepayers and 19% of
small businesses reduced their consumption during
On-Peak periods, the remaining 65% of residential
and 81% of small businesses did not.

Since the aforementioned studies by the OPA
and the OEB did not specifically cover ratepayers
with smart meters who signed fixed-price contracts
with energy retailers and so do not pay TOU rates,
we examined the consumption patterns and bills
of about 77,000 of these ratepayers. Given that
they paid fixed prices regardless of time of use,
these ratepayers have little or no incentive to
confine their consumption to Off-Peak periods,
when TOU rates were lowest. However, we noted
that consumption patterns of ratepayers paying
fixed-contract prices to electricity retailers, and
of ratepayers paying TOU rates, were about the
same, indicating that TOU rates did not provide
ratepayers with sufficient incentive to shift usage
to Off-Peak. We also noted that those ratepayers
with retail contracts paid an average of about $500
more per year for electricity than they would have
without the contracts.

Ratepayers usually raised questions and concerns
about Smart Metering by contacting the OEB and
the distribution companies. Since 2008, the OEB
has received about 2,400 enquires and complaints

relating to smart meters and TOU pricing; about
two-thirds of them questioned the TOU pricing
structure and whether it would save them money.
Given that ratepayers get their bills directly from
the distribution companies, the companies received
even more enquiries and complaints.

Many distribution companies we consulted
did not track enquiries and complaints separately,
nor did they log the nature or type of complaints.
They were thus unable to quantify the volume of
complaints relating to Smart Metering before and
after its implementation, and could not separate
concerns about smart meters from those about
billing. Without proper tracking and monitoring of
ratepayer concerns, key information could not be
collated to identify and resolve common or recur-
ring problems on a timely basis.

Those distribution companies that had tracked
the nature of complaints reported that a majority
of the concerns raised by ratepayers related to TOU
pricing and fell into the following categories (see
Appendix 1):

Ratepayers were upset about high electricity
bills or “increased bills with no savings,”
which they believed were caused by faulty
smart meters, but were in fact due to the
increase of TOU rates as a result of the signifi-
cant growth of the Global Adjustment (see
section Significant Impact of Global Adjust-
ment on Time-of-use Rates Not Transpar-
ent to Ratepayers).

Ratepayers had “limited understanding and
information about TOU pricing;” and
Ratepayers had “limited or no ability to
change electricity consumption,” especially
small businesses and individuals at home dur-
ing most of the day.

For Hydro One, Ontario’s largest distribution
company and the only one owned by the province,
we performed additional detailed reviews of
ratepayer enquiries and complaints. In Febru-
ary 2014, four months after we began our audit, the
Ontario Ombudsman also began an investigation
into complaints at Hydro One. In order to avoid




duplication with that undertaking, we modified our
audit scope to focus on identifying the root causes
of billing issues potentially relating to smart meters
and TOU pricing. Of the complaints we examined
at Hydro One, most related to high electricity bills
due mainly to TOU rates and not to defective smart
meters, just like the other distribution companies
noted above. In addition to the high-bill concerns
relating to TOU rates, we also identified a number
of complaints about billing anomalies that fell into
the following categories:
Billing System Problems: In May 2013,
Hydro One transitioned to a new billing sys-
tem. However, the transition was not smooth.
At the time of our audit, Hydro One was
adapting to and working on some technical
issues with its new system, but more complex
issues had yet to be fixed. We identified
complaints about erroneous bills, prolonged
estimated bills, delayed bills, multiple bills or
no bills at all, that were due to problems with
the billing system. For example:
In September 2013, a ratepayer received a
bill for about $37 million as a result of an
error made in calculating electricity con-
sumption, but Hydro One’s billing system
did not catch this error. In January 2014,
the company cancelled the bill and revised
the amount owing to about $35,000.
In September 2013, a ratepayer with a
smart meter received an estimated bill
covering electricity usage for seven months.
After that, the ratepayer received no bills for
five months due to billing-system problems.
In April 2014, Hydro One issued 12 bills,
all on the same date and for a total of over
$4,900. Of these 12 bills, seven were to
correct the under-estimated bill issued in
September 2013 and five were to “catch-up”
on the no-bill period since October 2013.
A smart meter installed in March 2012
was found to be malfunctioning, and was
replaced in October 2012. However, the
ratepayer was not billed until April 2013

due to problems in the billing system. In
April 2013, the ratepayer received a “catch-
up” bill of about $4,000 for usage between
March 2012 and April 2013.
Communication System Problems: Ratepay-
ers did not receive any bills, or received only
estimated bills, for extended periods, because
actual consumption data was not available
due to connectivity issues between the smart
meters and associated local communication
systems. The problems could be caused by
non-communicating smart meters or by
seasonal variations in system performance.
With respect to the latter, Hydro One’s service
territory includes rugged terrain and exten-
sive foliage that could block meter signals
from reaching the systems, depending on the
season. Communication systems in one region
may work well in the fall and winter when
most trees are bare of leaves, for example,
but it may not function properly in the spring
when trees have new leaves.
In December 2013, a ratepayer complained
about receiving estimated bills for seven
months, ranging from $400 to $500 per
month, which was about two to three times
higher than the previous monthly bills.
Hydro One found that the smart meter was
working properly, but it could not capture
actual meter readings because its com-
munication system was not producing a
signal. Hydro One then corrected the over-
estimated bills and credited the ratepayer
for about $1,300 against future bills.
In December 2013, another ratepayer com-
plained about receiving high estimated bills
for nine months. Hydro One found that the
bills were based on estimates rather than
actual meter readings because the smart
meter was not communicating with the
system. Hydro One then cancelled the over-
estimated bills and issued a credit of about
$2,700 to the ratepayer.



Mixed or Cross-Metering Issues: Ratepay-
ers were billed based on errors arising from
smart meters connected to wrong addresses
during installation. Hydro One indicated that
these issues also existed prior to the installa-
tion of smart meters but occurred rarely. Most
ratepayers did not notice these issues because
the amount of the errors was usually not sig-
nificant; in other cases, however, they were.
For example:
In response to a January 2012 query from
a ratepayer about a high bill, Hydro One
found that four smart meters in the same
building had been mistakenly wired into
the wrong addresses, and that the rate-
payer who complained had been overbilled
by about $1,000.
In response to an enquiry from another
ratepayer in April 2013, Hydro One found
that a smart meter in an apartment was
erroneously connected to another address,
and that the ratepayer was overbilled
by about $200 from November 2012 to
March 2013, when the smart meter was
incorrectly connected.
Seasonal High Bills: Unlike other distri-
bution companies, Hydro One has wider
geographic coverage and more seasonal rate-
payers who own residential properties, such
as cottages in rural or remote areas, in addi-
tion to their primary residence. Even though
seasonal ratepayers used their properties
mainly on weekends and holidays, they still
received high electricity bills. For example, in
February 2014, a ratepayer complained of bills
totalling $7,000 a year on a cottage that was
only used six months a year. The ratepayer
attributed the high bills to a faulty smart
meter, but Hydro One found that the smart
meter was functioning properly. We identified
other similar complaints that were caused by
one or all of the following reasons:
The Electricity Charge on seasonal rate-
payer bills rose because of the increases

of all three TOU rates (see section Signifi-
cant Impact of Global Adjustment on
Time-of-use Rates Not Transparent to
Ratepayers).

The Delivery Charge to seasonal ratepayers
was higher than for typical residential rate-
payers because delivering power to remote
seasonal properties through forests and
around lakes requires more infrastructure,
such as poles, lines and transformers, and
is therefore more expensive than service to
more populated areas.

Seasonal ratepayers were surprised by

the unanticipated consequence of billing
changes after smart-meter installation. For
example, before installing smart meters,
Hydro One would issue four bills a year

to seasonal ratepayers—one based on an
actual meter reading carried out by Hydro
One staff at the ratepayer’s premises, and
three based on estimates. After the instal-
lation of smart meters, which enable TOU
pricing to measure the exact time when
electricity is used, seasonal ratepayers
began to receive much higher bills in the
summer and lower bills in the winter.

At the time of our audit, we noted that Hydro
One had been taking some actions to resolve the
existing billing issues. For example, Hydro One was
improving its training to customer-service staff;
providing refund options (a cheque or a credit on
account) to ratepayers who were overbilled; waiv-
ing late payment charges; and not sending discon-
nection notices to ratepayers who experienced
billing issues caused by Hydro One.

RECOMMENDATION 2

To ensure that the combination of smart meters
and time-of-use (TOU) pricing is effective in
changing ratepayer electricity-usage patterns
to reduce peak electricity demand and related
infrastructure costs, and that ratepayers
understand the impacts of TOU pricing on their




electricity bills, the Ministry of Energy should
work with the Ontario Energy Board and/or the
distribution companies to:
evaluate TOU pricing design, including TOU
rates, TOU periods and the allocation of the
Global Adjustment across the three TOU
rates;
monitor trends in ratepayer electricity
consumption to evaluate the effectiveness of
TOU pricing over time; and
disclose the components of the TOU rates
(electricity market price and Global Adjust-
ment) separately on electricity bills so that
the impact of the Global Adjustment is trans-
parent to ratepayers.

[ viNisTRY RESPONSE

As established in the Ontario Energy Board Act,
1998 and prescribed in Ontario Regulation
95/05, the OEB is responsible for setting rates
for residential and small business customers on
the Regulated Price Plan (RPP), which includes
time-of-use (TOU) pricing.

TOU rates continue to evolve as the province
balances both system and customer benefits,
and as we learn more about how consumers are
responding to TOU rates.

Further analysis is under way and the Min-
istry looks forward to the OEB’s planned review
of the RPP and TOU pricing that is currently
under way.

The OEB’s RPP review is timely in that it
will build on the robust analysis of the actual
impacts of TOU prices in Ontario that have been
completed by the OEB and OPA.

[ oeB RESPONSE

The OEB is undertaking a review of TOU
pricing. That review will consider all of the
matters identified by the Auditor General,
including the structure of the TOU periods, the
TOU prices, and the forecasting of the costs and
the Global Adjustment to be recovered in those

prices. We anticipate that this review will be
completed during the OEB’s 2014/15 fiscal year.
The OEB would be pleased to work with other
agencies and with the Ministry regarding any
further review of TOU prices that the Ministry
may consider appropriate in the circumstances.

RECOMMENDATION 3

To ensure that ratepayer concerns are addressed
properly and in a timely manner, and that clear,
timely and accurate bills are issued to ratepay-
ers, the Ministry of Energy should work with
the Ontario Energy Board, Hydro One and other
distribution companies to:
improve tracking of the nature and details
of ratepayer enquiries and complaints to
identify and monitor common or recurring
concerns;
better educate ratepayers about the impacts
of time-of-use (TOU) pricing and other fac-
tors on electricity bills, as well as the root
causes of potential metering or billing issues
and what is being done to address them; and
identify and fix any problems with their
billing systems and local communication
systems on a timely basis, and monitor the
performance of those systems over time to
reduce ratepayer complaints triggered by
these problems.

. MINISTRY RESPONSE

In accordance with the Ontario Energy Board
Act, 1998, the OEB is responsible for protecting
the interests of consumers with respect to prices
and the adequacy, reliability and quality of elec-
tricity service.

In line with these objectives, the OEB has
made customer focus one of four principal out-
comes for local distribution companies (LDCs)
as part of its Renewed Regulatory Framework
for Electricity.

The Ministry welcomes the introduction of
specific metrics related to customer satisfaction



as part of its scorecard to measure and bench-
mark LDC performance on an annual basis.

In particular, from 2014 on, LDCs will be
required to report to the OEB on their effect-
iveness at addressing customer complaints,
customer satisfaction survey results and perform-
ance with respect to targets for billing accuracy.

The Ministry will ask the OEB to consider
whether any additions or revisions to its
new framework are required in light of this
recommendation.

[ HYpRO ONE RESPONSE

Hydro One serves over 1.2 million ratepayers
across Ontario and issues over 1 million bills
monthly. The implementation of Hydro One’s
new billing system in May 2013 has led to billing
issues for about 6% of its customers. Hydro One
has been working to communicate with ratepay-
ers and make them aware of its plans to fix the
technical issues and improve customer service.
At the time of this audit, approximately 1.8% of
customers were impacted. Since February 2014,
Hydro One has taken several actions to improve
its customer service, including:

reducing the number of ratepayers who have

not received a bill for a prolonged period of

time to 0.8%, improved from 5%;

decreasing the number of ratepayers who

have received only estimated bills for a

prolonged period of time (currently 1% of

Hydro One’s customer base);

introducing a 10-day commitment for resolv-

ing customer issues, with a resolution within

10 days or by a promised date;

changing call-centre training, increasing

the number of customer-service-centre

agents, and introducing new policies such

as interest-free payment plans for customers

who have received bills covering long billing

periods and waived service charges for rate-

payers affected by billing issues;

adding a new section to Hydro One’s website
to improve ratepayer understanding of
billing and metering issues; and answer rate-
payers’ common questions on high bills, the
impact of cold weather on electricity con-
sumption, meter readings, meter accuracy,
smart meters and the smart-meter network;
enhancing customer call tracking to identify
and resolve emerging issues;

exploring the implementation of a new cus-
tomer commitment tracking and monitoring
solution;

establishing a Service Champion Advisory
Panel; and inviting external experts to
provide advice to Hydro One’s president and
CEQ, review Hydro One’s customer-service
performance, and make performance results
public; and

continuing to fix and monitor the technical
problems with its new billing system,
improve call centre staff capabilities to
address customer service needs, and

resolve the associated complaints fairly and
promptly by providing payment arrangement
options and waiving late payment charges or
any other penalties to ratepayers who were
affected by these technical problems.

There are three major types of costs associated with
Smart Metering: capital costs (for meters, com-
munication infrastructure, installation and data
systems); ongoing operating costs for meter read-
ing and services; and stranded costs for scrapping
old analog meters. These costs are recovered from
ratepayers though the Delivery Charge, which is
the second largest component of a typical ratepayer
electricity bill, and which varies from one distribu-
tion company to another, as illustrated in Figure 7
and Appendix 2.
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As illustrated in Figure 7, a typical residential
electricity bill varies between $108 per month and
$196 per month, depending on where the ratepayer
lives and which distribution company provides

the service. Of the four categories of charges
(Electricity, Delivery, Regulatory and Debt Retire-
ment) that make up the electricity bill, the Delivery
Charge accounts for the largest variation in costs
among distribution companies, ranging from about
$25 a month to $111 a month, with the average at
about $44 per month, as shown in Figure 7 and
Appendix 2.

In 2012, the Minister of Energy established the
Ontario Distribution Sector Review Panel to advise
the government on how to improve efficiency in the
distribution companies with the aim of reducing
the cost to ratepayers of electricity distribution.

The panel’s research and analysis showed that the
current approach to delivering electricity has been
costing ratepayers more than it should. In particu-
lar, compared to their larger counterparts, smaller
distribution companies tended to have higher per
capita operating costs, which were passed on to
ratepayers through the Delivery Charge line on
electricity bills. As a result, ratepayers of smaller dis-
tribution companies paid more for their electricity
than ratepayers of larger distribution companies.
Given the varying sizes of the distribution compan-
ies, and their varying Delivery Charge, the panel’s
key recommendation was to merge the existing
distribution companies into eight to 12 larger ones
to improve cost-efficiency and ensure price stability,
fairness and value for money in the electricity-distri-
bution sector. The panel expected that consolidation
would help reduce sector-wide operating costs by
20% in areas such as customer service, billing, facili-
ties maintenance and administration.

However, we noted that the panel excluded the
two largest distribution companies with high costs,
Hydro One and Toronto Hydro, when comparing
the costs of different distribution companies. Given

that these two distribution companies have Deliv-
ery Charges higher than the provincial average, it
would be worthwhile for the Ministry, in conjunc-
tion with the OEB, to study the cost implication for
ratepayers from consolidation to reduce the varia-
tions in distribution-company costs.

The distribution companies recover all costs associ-
ated with the implementation and operation of
their smart-metering systems from ratepayers
through the Delivery Charge line on electricity bills,
as discussed in the section Variations in Delivery
Charge between Distribution Companies. There
are 73 distribution companies across Ontario, each
responsible for procuring, installing and operating
smart-meter systems. Each distribution company
negotiated with different vendors to procure sys-
tems for their regions. As a result of the different
costs incurred by distribution companies, we noted
that the average cost per meter was about $190,
but varied significantly, ranging from $81 per meter
at one distribution company to $544 per meter at
another. Such wide variation was due mainly to geo-
graphical issues in service areas and the degree of
upfront expenses, such as project-management and
system-integration costs. These two factors were
particularly significant at Hydro One, Ontario’s only
provincially owned distribution company.

At the time of our audit, we noted that the
costs incurred by Hydro One in implementing
its smart-metering project were significant. In
December 2006, Hydro One’s Board of Directors
approved $670 million for the project. By the end
of 2013, Hydro One had spent over $660 million
(including about $490 million on procurement and
installation of smart meters and associated com-
munication systems, and about $170 million on
system development, integration and automation),
which was about 50% of the $1.4-billion total
province-wide implementation cost—and more
than the other 72 distribution companies combined



(see the section Ineffective Implementation and
Oversight of Smart Metering Initiative). How-
ever, Hydro One installed 1.2 million smart meters,
which represents only about 25% of the 4.8 million
smart meters installed in Ontario. Of the $660 mil-
lion spent by Hydro One, our review of the OEB’s
records noted that about $440 million has yet to be
reviewed and approved by the OEB.

Hydro One’s high costs were partly the result of
installing smart meters and establishing communi-
cations infrastructure across its large and diverse
geographic service area, which includes a mix of
urban, rural and remote regions. Another factor
was the high contract fee paid to a private-sector
vendor for system integration.

In August 2007, the OEB also noted that the cost
incurred by Hydro One at that time to implement its
smart-metering project was already high compared
to other distribution companies. The OEB indicated
that a special comment was warranted with respect
to Hydro One’s substantial expenditures on a con-
tract for project management with a private-sector
vendor. In particular, the OEB reported a concern
raised by one stakeholder group: Hydro One had
substantial internal management resources and was
likely the most experienced distribution company
in dealing with big projects, so it was hard to under-
stand why it had to retain the vendor at such a large
contract cost. At the time of our audit, we reviewed
the contracting process and noted the following:

In March 2005, Hydro One issued a Request for
Proposals (RFP) to select vendors in four areas:
smart meters, communications, meter-data man-
agement, and system integration (including project
management and various consulting services asso-
ciated with back-office functions and operations).

With respect to the system-integration contract,
eight vendors bid on the contract, and Hydro One
set up an RFP Evaluation Team to assess each pro-
posal. We noted that Hydro One did not effectively
manage its vendor-selection process, governance
structure and contract costs. Specifically:

The proposals submitted by different vend-
ors were not comparable, and so it was

inappropriate to assess them together. In
particular, not all vendors submitted prices up
to 2010. When we asked for more details and
explanation, Hydro One management said
they could provide only speculation and anec-
dotal responses, because the key employees

in the RFP Evaluation Team who worked on
the initial stage of the project were no longer
with Hydro One. When we interviewed these
former employees, they confirmed that, apart
from the RFP Evaluation Team’s scoring sheet,
there was no other documentation on file to
explain how the scores were assigned.

The RFP Evaluation Team selected the system-
integration vendor based on several criteria,
including price. However, pricing evaluation
was not based on the overall contract cost.
Hydro One explained that since the smart-
metering project would span multiple years
based on new technology, the overall contract
cost could not be fixed due to the “unknown
nature of all the business requirements at the
time of the RFP.” An appropriate RFP process
would require Hydro One to understand and
know more about what it wants in its smart
metering project, and to specify the require-
ments for the vendors in sufficient detail so
that they could develop an approach to the
project. Granting a contract through the RFP
process without acquiring enough knowledge
about the business requirements could lead to
risks of significant cost increases due to change
orders. Carrying out a Request for Information
(RFI) process, which is designed to collect
more information from a broad base of poten-
tial vendors prior to the RFP procedure, would
help reduce such risks, particularly for a pro-
ject of this size involving emerging technology.
In April 2005, Hydro One selected the system-
integration vendor. Since then, Hydro One
entered into multiple contracts with this same
vendor, and approved a number of change
orders. The costs associated with these con-
tracts have increased significantly, which in




turn contributed to Hydro One’s higher cost After the first two contracts, Hydro One
signed multiple contracts with the same

vendor from 2007 to 2010 without a

per meter than other distribution companies.
Specifically:

At the time of our audit, the total contract
cost paid by Hydro One to the vendor
exceeded $125 million. Our review of
Hydro One’s board minutes noted that

the board received no specific details on
contract fees paid to this vendor. Hydro
One explained that the board delegated
the responsibility to oversee cost details to
Hydro One management. Hydro One also
indicated that it managed the contract and
project execution according to a program
governance plan. However, our review of
this plan noted that it was developed by the
vendor and did not include Hydro One’s
board in the governance structure.

The initial contract set the fee at a max-
imum of about $1.1 million, and specified
that the scope was to support the rollout
of 25,000 smart meters, and to continue
design, proof-of-concept and planning
activities. The contract ended up sup-
porting the deployment of just 2,000 smart
meters, but the actual fee paid by Hydro
One amounted to $1.7 million, which
included additional costs arising from
change requests and reimbursements for
travel and other expenses.

Hydro One, as a Crown corporation,

is required to follow the government’s
procurement policy, which says that any
contract between the organization and a
successful vendor must be formally defined
in a signed written document before goods
or services are provided. However, Hydro
One signed the initial contract with the
vendor on April 25, 2006, three months
after the vendor had already started work.
Similarly, a second contract was signed

on August 31, 2006, two months after the
vendor had already commenced work.

competitive process, even though both the
initial and second contracts stipulated that
Hydro One had the option to look for other
suppliers to complete subsequent work. If
Hydro One did not use the same vendor
again for subsequent work, both the initial
and the second contracts specified that
Hydro One would have to pay an additional
$462,000 and $650,000 respectively that
the vendor had initially offered to Hydro
One as a discount, and could not use cer-
tain products delivered by the vendor for
any RFP or other procurement processes

in the future. Hydro One explained that
the smart-metering project was a multi-
phase one, with each phase proceeding on
completion of the previous phase and at
the sole discretion of Hydro One. Hydro
One further indicated that since the initial
contract had been awarded through a com-
petitive process, there was no requirement
to conduct separate competitive processes
for subsequent phases.

Apart from smart-meter capital and operating costs,
there were other expenses relating to implementa-
tion of Smart Metering, including the disposal of
analog meters and the future replacement of smart
meters, that will have a significant impact on elec-
tricity bills.

The installation of about 4.8 million smart
meters in Ontario rendered millions of conven-
tional analog meters obsolete, making it necessary
to retire and dispose of them sooner than planned.
The distribution companies we consulted said the
analog meters they had to scrap were still in good
shape and could have been used for another five
to 16 more years. The expense of scrapping analog



meters became part of the so-called stranded costs,
added to the costs of procuring, installing and
operating smart-metering systems. The OEB allows
distribution companies to fully recover stranded
costs from ratepayers through the Delivery Charge
on electricity bills. As of January 2011, total
stranded costs would be about $400 million, which
represents the net book value of the obsolete analog
meters as reported in the 2005 OEB implementa-
tion plan. As such, this $400 million more reliably
captures stranded costs than the $185-million
amount in stranded costs that the distribution
companies had reported in their smart-meter-cost-
recovery applications to the OEB at the time of

our audit. In our view, this $185-million amount

is incomplete because it represents only the costs
the distribution companies are recovering through
the application process to the OEB but not the costs
that they are recovering through other means,
such as writing off the value of their analog meters
outright and accelerating the depreciation of their
analog meters.

Apart from the stranded cost, another additional
cost is related to the replacement of smart meters,
which will likely further increase the Delivery
Charge on electricity bills because smart meters
would be subject to earlier and more frequent
replacement than analog meters. The estimated
useful life for a typical smart meter is 15 years,
compared to 40 years for an analog meter. The dis-
tribution companies we consulted said the 15-year
estimate is overly optimistic because smart meters:

are subject to significant technological chan-
ges, making it difficult to maintain hardware
and software for the first-generation meters,
which do not have the advanced functions of
newer models;

have complex features, such as radio com-
munications and digital displays, which are
subject to higher malfunction and failure rates;
are similar to other types of information tech-
nology, computer equipment and electronic
devices in that they are backed by short war-
ranty periods and require significant upgrades

or more frequent replacements as the technol-
ogy matures; and
will likely be obsolete by the time they are
re-verified as required by the federal agency
Measurement Canada every six to 10 years.
Costs relating to replacements will be subject to
OEB review and approval. If the OEB does not allow
the distribution company to recover these costs
from ratepayers, the distribution company will
seek recovery through other means (for example,
passing the costs on to taxpayers and/or reducing
the dividends that the distribution company pays
to the municipality). At the distribution companies
we visited, we noted cases of mass replacements of
smart meters triggered by technological advances
and malfunctions. For example:
In 2013, one large distribution company
notified the OEB that 96,000 first-generation
smart meters installed in 2006 had to be
replaced prior to their normal retirement date
to take advantage of improved functionality
provided by updated technology. The new
meters have 10 times the memory retention
of first-generation meters, and provide a “last
gasp” function that allows them to detect
imminent power outages. The distribution
company forecast that 37,000 first-generation
meters would be replaced by the end of 2020,
and projected a $2.5-million loss on disposal
of these older smart meters. The total cost of
replacing these meters was set at $11 million.
In 2012, another large distribution company
identified a communication defect in a specific
batch of 71,000 smart meters, and had to
replace them all regardless of whether they
malfunctioned, because they would eventually
fail. The distribution company had already
replaced about 62,000 of them and expected
to complete the job by the end of 2014. From
2013 to April 2014, the distribution company
incurred $8.7 million in replacement costs,
but it expected to recover at least $2.3 million
of that cost from the vendor under the com-
mercial terms of the warranty.




RECOMMENDATION 4 . MINISTRY RESPONSE

To ensure that the unanticipated costs incurred
by distribution companies in implementing the
Smart Metering Initiative are justified, and that
any significant cost variations among distribu-
tion companies are adequately explained, the
Ontario Energy Board should perform detailed
reviews of distribution-company costs, including
an analysis of cost variations for similar services
among different distribution companies.

[ oEB RESPONSE

The OEB has reviewed the prudence of smart-
meter costs incurred by most distribution
companies through the OEB’s hearing process.
These reviews took into account the require-
ments of Ontario Regulation 426,06, the costs
incurred by the distribution companies seeking
approval and the variations of the costs incurred
by different distribution companies. Accord-
ingly, the OEB does not anticipate undertaking
additional analysis of those smart-meter costs
that have already been reviewed through the
OEB’s hearing process. However, several distri-
bution companies, including Hydro One, have
not yet applied for recovery of all of the smart-
meter costs they have incurred. Once those
distribution companies apply for such recovery,
the OEB will review the prudence of those costs
in accordance with the factors set out above.

RECOMMENDATION 5

To improve cost-efficiency of the distribution
companies and reduce variations in distribu-
tion companies’ costs, the Ministry of Energy,
in conjunction with the Ontario Energy Board,
should formally conduct a cost-benefit analysis
into consolidating distribution companies as
recommended by the Ontario Distribution Sec-
tor Review Panel.

The Minister of Energy has committed that gov-
ernment will not legislate or force consolidation
within the distribution sector. The government
is focused on delivering ratepayer savings
through voluntary consolidation on a commer-
cial basis and in the best interest of ratepayers.

The government sought input from the local
distribution companies (LDCs) to create effi-
ciencies and deliver savings to ratepayers while
at the same time positioning the distribution
sector to meet the challenges of the future. The
government continues to challenge LDCs to do
more to improve efficiency and reduce costs for
ratepayers.

Hydro One and its large distribution cus-
tomer base can act as a catalyst for consolida-
tion by seeking acquisition and partnership
opportunities. The government expects that
Hydro One will only pursue opportunities that
are economically viable and in the best interest
of ratepayers.

Any change of ownership in the local distri-
bution sector is subject to Ontario Energy Board
approval.

[ oeB RESPONSE

The OEB has undertaken a number of initiatives
to improve the cost-efficiency of distribution
companies and to address any regulatory bar-
riers to consolidate the distribution companies.
The OEB would be pleased to work with the
Ministry regarding any further cost-benefit
analysis of distribution-company consolidation
that the Ministry may consider appropriate in
the circumstances.

RECOMMENDATION 6

To ensure that any future project is imple-
mented cost-effectively and in compliance with
sound business practices, Hydro One should



review and improve its contracting and procure-
ment activities, such as retaining adequate
documentation to justify vendor selection and
evaluation and acquiring enough knowledge
about a project’s business requirements before
issuing a Request for Proposal, to minimize the
risks of significant contract-cost increases.

[ HYDRO ONE RESPONSE

The Request for Proposal (RFP) process for
Hydro One’s smart-metering project was com-
pleted in April 2005. Subsequent to the RFP pro-
cess and the Auditor General’s audit on Hydro
One’s Acquisition of Goods and Services in 2006,
Hydro One developed an evaluation guideline,
which requires documentation of detailed notes
to substantiate the evaluation scores.

Hydro One agrees that it is subject to the
government’s procurement directives. Hydro
One has complied with such directives and asso-
ciated amendments since the first directive was
issued in July 2009. In 2009 and 2010, Hydro
One also changed its internal policies to comply
with the government’s travel and expense and
procurement directives. For example, Hydro
One no longer reimburses its consultants for
meals, hospitality or incidentals, and continues
to reimburse expenses related to flights, train
and car travel and hotel rooms only if such
expenses are agreed to in the contracts and pre-
approved by Hydro One.

Hydro One also agrees that a Request for
Information (RFI) process is a useful tool to
assess the market, determine business require-
ments, and/or estimate project costs. Responses
to RFIs contribute to the content of an eventual
RFP document. The RFI is a procurement tool
that Hydro One now employs.

Data collection and management is an important
component of Smart Metering to ensure that accur-
ate and timely meter-reading data is available from
which to prepare TOU-based bills for ratepayers.

In July 2006, the government appointed the
Independent Electricity System Operator (IESO)
as co-ordinator of the Smart Metering System
Implementation Program. A key IESO responsibil-
ity was to establish the Meter Data Management
and Repository (provincial data centre), to provide
a common and central platform for processing,
storing and managing smart-meter data to support
TOU pricing.

In July 2007, the government designated the
IESO as a Smart Metering Entity, making it respon-
sible to manage the development, implementation
and operation of the provincial data centre, and to
facilitate the integration of smart-meter data within
the centre. The aim was to enable distribution
companies to bill ratepayers accurately for con-
sumption. The data flow between the distribution
companies and the IESO within the smart-metering
system is illustrated in Figure 14.

The Energy Conservation Responsibility Act, 2006,
permits the IESO to recover costs associated with
the development, implementation, and operation of
the provincial data centre, as well as the integration
of the distribution companies into the provincial
data centre. In March 2013, the OEB approved an
IESO application to recover from all residential

and small-business ratepayers the $249-million
cost for the period from 2006 to 2017 (including
$100 million in actual costs from 2006 to 2012 and
the $149-million projected costs from 2013 to 2017)
through a new Smart Metering Charge (Charge)

of 79¢ a month. This monthly Charge has been
included in the Delivery Charge on electricity bills




Figure 14: Smart Metering System and Data Flow in Ontario
Source of data: Independent Electricity System Operator (IESO)
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* Almost all of the distribution companies have also used their own systems to process smart-meter data (before transmitting it to, or after receiving it from, the
provincial data centre) for billing purposes, as illustrated in the section Duplication of Systems and Costs.

since May 1, 2013, and will continue until Octo-
ber 31, 2018.

About 4.8 million smart meters have been
installed by distribution companies across Ontario,
but approximately 812,000 of them, or about one
in six, have not transmitted any data to the prov-
incial data centre for processing. However, these
812,000 ratepayers still have to pay the monthly
Charge of 79¢, totalling about $42.1 million up to
October 2018. Specifically:

In August 2008, one large distribution com-
pany implemented its own system to process
smart-meter data, with functions similar to
the provincial data centre. In April 2009, the
Ministry and this distribution company signed
a Letter of Understanding allowing the com-
pany to use its own system on an interim basis
to accelerate the introduction of TOU pricing.
The distribution company initially agreed to
begin transmitting its smart-meter data to

the provincial data centre by the end of 2010.
In February 2013, the company deferred its
plan for full integration with the provincial

data centre to the end of 2015. Currently, this
company has about 700,000 ratepayers with
smart meters, but still has not transmitted any
data to the provincial data centre. While these
700,000 ratepayers have never benefited from
the provincial data centre, each still has to
pay the 79¢-a-month Charge; they have paid
a total of about $7.7 million up to mid-2014,
and will pay $28.6 million more by Octo-

ber 2018. On top of the monthly Charge, these
ratepayers also cover the cost of the distribu-
tion company’s own data system.

Another large distribution company has about
112,000 ratepayers with smart meters, but
has not transmitted any data to the provincial
data centre due to internal network connectiv-
ity issues with the company’s smart-metering
system. Although these 112,000 ratepayers
have never benefited from the provincial data
centre, they must also pay the monthly Charge
of 79¢—a total of $1.2 million up to mid-2014
and another $4.6 million by October 2018.



The Energy Conservation Responsibility Act, 2006
and Ontario Regulation 393/07 designated the
IESO as the Smart Metering Entity, with “exclusive
authority” to carry out the following functions
through development and operation of the provin-
cial data centre:

collect, manage and store meter data;

perform validation, estimating and editing

activities to identify and account for missed or

inaccurate meter data;

operate one or more databases to facilitate

collecting, managing, storing and retrieving

meter data; and

prepare data that is ready for use by distribu-

tion companies to bill ratepayers.

In February 2007, the Program Definition Docu-
ment, which established the responsibilities for the
Ministry and the IESO in the design and delivery
of provincial data centre functionality, also stated
that “centralization of the [provincial data centre]
functions will ensure a standardization of data
validation, estimating and editing processes across
the province and facilitate a cost-effective imple-
mentation of such processes.”

However, when the IESO began developing
the provincial data centre in 2007, some distribu-
tion companies had already procured and begun
to install their own smart meters and associated
systems, which varied from one company to
another. As a result, we noted that the use of the
provincial data centre as a central system has not
been cost-effective, because most of the distribution
companies have used their own systems to process
smart-meter data (before transmitting it to, or after
receiving it from, the provincial meter data man-
agement system) for billing purposes.

In interviews with and surveys of distribution
companies, we found that 96% have been using
their own systems to process smart-meter data,
and 88% said their own systems and the provincial
data centre perform similar functions, resulting in
redundancy. For example, before transmitting data

to the provincial data centre, the distribution com-
panies use their systems to perform data validation,
estimating and editing services—all key functions
of the provincial data centre.
The costs of this duplication—one system
at the provincial level and another locally—are
all being passed on to ratepayers. The monthly
operating cost associated with each distribution
company’s own system, about 21¢ per meter on
average, is being borne by ratepayers on top of
the 79¢ monthly Smart Metering Charge (see the
section Ratepayers Charged for Redundant or
Unused Provincial Data Centre Service).
Based on our review of comments submitted
by distribution companies and stakeholders in
June 2006, during the Ministry’s consultation, we
noted consistent concern about system duplication.
Examples of comments:
“Centralization of part of the customer billing
functions and accountabilities as proposed are
unnecessary and incomprehensible given the
complexities and issues that give rise to excep-
tions in determining meter reading and billing
quantities on a daily basis.”
“Vesting that responsibility [validation, edit-
ing and estimating (VEE) function of smart-
meter data] in the[provincial data centre] is
tantamount to duplication of efforts and oper-
ational inefficiencies that will lead, in turn, to
incremental costs.”
“The customers will call us when they have
questions or problems. It is critical that the
[local distribution companies] have free and
open access to our customer data, the right to
archive data for billing and operational usage,
and continue to be the sole point of contact
for our retail customers.”
“[Local distribution companies] have never
been given a reasonable explanation as to
why the data needs to be gathered, stored
and redistributed back to [local distribution
companies] from such a massive central stor-
age base... Customers will be calling their
local distributors for information that will be




primarily housed at a central [provincial data
centre].”

“Validation, editing and estimating (VEE) will
be performed centrally. This central assump-
tion is of great concern to [local distribution
companies]. As the [local distribution com-
pany] has the local customer relationship and
knowledge, it is in the best position to know
the unique specifics of their individual cus-
tomers and therefore provide the most accur-
ate edits and estimations of customer data.”
“As the LDCs’ Customer Information System
(CIS) is the source of the relationship between
customer, location and meter, CIS will now
also have to manage that relationship includ-
ing the new [provincial data centre]. This will
require programming changes within CIS sys-
tems... This approach seems to be one which
would result in significant duplication of data
in order to maintain these relationships.”

Tight and aggressive timelines set by the govern-
ment, as noted in the section Governance and
Oversight of Planning and Implementation,
along with the complex structure of Ontario’s
electricity sector involving numerous distribution
companies, have created significant challenges in
the system-development and integration aspects of
implementation of Smart Metering.

According to the OEB’s 2005 implementation plan
for Smart Metering, many stakeholders expressed
concern over an aggressive timetable that could
lead to mistakes and higher costs. The OEB plan
also warned that Smart Metering was both chal-
lenging and complex, requiring an intense and
well-co-ordinated effort between key players over
several years, plus the co-operation of ratepayers.

We found that aggressive timelines created chal-
lenges in the development of the provincial data
centre and its integration with different systems
at the distribution companies. For example, senior
IESO management indicated that the timelines
were tight from the start and that development of
the provincial data centre was a large undertak-
ing being done too quickly, especially in 2007 and
2008, when the IESO encountered software and
technical issues. The IESO expressed concerns
about the tight timelines to the Ministry, but
there was no change to the original summer 2007
deadline. The IESO did not meet that deadline, and
delivery of the provincial data centre was delayed
to March 2008. Some distribution companies had
started installing smart meters for ratepayers prior
to 2007. The provincial data centre was not ready to
process smart-meter data for TOU pricing when the
first smart meter went online.

The OEB also indicated that 40 out of 73 distri-
bution companies applied for extensions to their
mandated implementation dates of TOU pricing
due to operational or technical problems, including
delays in integrating with the provincial data centre
and data-quality issues with certain smart meters.

In addition, 40% of the distribution companies we
consulted ranked “implementation timelines” as one
of the top three challenges (see Appendix 1). Some
of the distribution companies commented that:

“The province should have provided more
time for testing and implementation of smart
meter technology as opposed to rushing
unproven technology into service.”
“Integration with the [provincial data centre]
presented challenges as the system design
and timelines continued to evolve during the
implementation.”

“Meeting timelines was difficult due mainly to
integration challenges.”

“Implementation timelines were aggressive
given all the testing and paper-work that was
required.”



In other jurisdictions, mass deployment of smart
meters was carried out by only a few distribution
companies, or even just one. The challenge in
Ontario was that 73 different distribution compan-
ies were each responsible to purchase, install,
operate and maintain smart meters, as well as to
bill ratepayers.

The fact that a relatively large number of distri-
bution companies operate in Ontario’s electricity
sector has made it challenging to ensure cost-
efficient implementation of Smart Metering, in part
because it required significant system integration
between the provincial data centre and different
smart-metering systems as well as billing systems
at individual distribution companies. To ensure
compliance with system interface and data-transfer
requirements, each distribution company had to
upgrade its existing systems, or acquire new ones,
and perform a series of hardware and software
tests. Specifically, we noted that:

Seventy-five per cent of the distribution com-
panies we consulted ranked “data manage-
ment and system integration” as one of the top
three challenges, and 83% said it was difficult
and costly to integrate their systems with the
provincial data centre (see Appendix 1).

Sixty per cent of distribution companies
indicated that changes to the provincial data
centre required them to implement “frequent

system changes and upgrades.” The IESO said
that between 2009 and 2012, three major
changes were made to the provincial data cen-
tre to correct defects, deliver new functions,
and address the issue flagged by Measurement
Canada (see section Non-compliance with
Measurement Canada’s Data Require-
ments). Apart from the three major changes,
the provincial data centre was also modified
during 2008 and 2009 to support changes to
distribution company systems and operating
practices. Distribution companies that tracked
these costs reported spending a total of about
$47 million to change their internal systems
to ensure proper integration and compatibility
with the provincial data centre (see Fig-
ure 15). Some of the distribution companies
commented as follows:
“Integration with [the provincial data
centre] required multiple upgrades and
ongoing testing beyond testing required
with the IESO.”
“Testing with the [provincial data centre]
was a very onerous task.”
“Significant time and effort went into sys-
tems integration to ensure proper data flow
between the [provincial data centre] and
the distribution companies.”
“This was a costly and time-consuming exer-
cise to integrate the distribution companies’
systems and the [provincial data centre].”

Figure 15: System-related Costs Incurred by Local Distribution Companies

Prepared by the Office of the Auditor General of Ontario

2006-2013  Upgrading local systems to enable the implementation

of TOU pricing

47,0002 Significant System Development
and Integration Challenges

2006-2013 Developing web presentment portals to allow ratepayers
to access their electricity use and billing data online

1,100

2010-2012  Fixing local systems to comply with Measurement

Canada’s requirements

800 Non-compliance with Measurement
Canada’s Data Requirements

1. Amount understated because some of the distribution companies we interviewed and surveyed did not separately track these costs. Many of the distribution
companies we consulted treated these smart metering-related costs as their normal operating costs and recovered these costs through their regular rate
applications to the OEB rather than through their smart-meter-cost-recovery applications.

2. About $40 million of this $47-million amount was incurred by Hydro One.



Aggressive implementation timelines and a com-
plex electricity sector made it challenging to imple-
ment Smart Metering smoothly and cost-effectively.

The IESO initially contracted in December 2006
with a private-sector vendor, following a competi-
tive bidding process, for the development, imple-
mentation and operation of the provincial data
centre. That initial contract was for the five years
from December 2006 to March 2012, with an option
for another two years to March 2014, which it exer-
cised. In December 2012, following a competitive
bidding process, the IESO entered into a new con-
tract with the same vendor for another five years,

to March 2019, with an option to extend for five
more years, to March 2024. The IESO has already
paid this vendor about $81.7 million for the period
from January 2007 to March 2013. Apart from using
personnel supplied by this vendor and internal staff,
the IESO incurred about $16 million in costs by the
end of 2013 for other consultants to develop, imple-
ment and operate the provincial data centre.

Our review of the contract fee paid by the IESO to
the vendor for operating the provincial data centre
showed that the average annual fee of $13.4 million
for the two-year extension period between 2012
and 2014 was almost double the $6.8-million-a-
year rate of the original contract period for the five
previous years.

The IESO attributed a portion of the fee increase
to the additional costs associated with the changes
made to the provincial data centre. However, we
noted that these additional costs were mainly
incurred prior to 2012, before the two-year exten-
sion, to deal with major changes made to the
provincial data centre. The IESO also attributed a
portion of the fee increase to the higher number of

smart meters. However, the government had set the
target of installing smart meters for all residential
and small-business ratepayers, so the IESO should
have been aware of the number of smart meters
that had to be installed.

We noted that the IESO and the vendor negoti-
ated and agreed upon the higher contract fee as
a result of the ambiguity of contract terms for the
two-year extension period. Specifically, when the
IESO prepared in June 2011 to exercise the two-
year extension option under the original contract,
it discovered an error that resulted in an under-
estimation of the cost projection for the two-year
extension period by $13.9 million. As a result, IESO
management informed the Board of Directors that
the error stemmed from an amendment that failed
to clarify the contract fee applicable to the two-year
extension. IESO management also informed its legal
counsel that this was an oversight on the part of the
vendor, the IESO and their counsels, and that since
the vendor had incurred losses on the contract,
the “ambiguity around contract extension offered
opportunities to improve the vendor’s commercial
position and stem their losses going forward.”

Under the original contract, the IESO required

the vendor to provide Interactive Voice Response
(IVR) service that enables ratepayers to check their
electricity usage by telephone. The IVR service

was available for use in March 2008, when the
provincial data centre began operating. However,
only two of the 73 distribution companies chose to
register and configure themselves for IVR, and they
reported only limited ratepayer use of the service.
For example, only 25 ratepayers at these two dis-
tribution companies used IVR from February 2012
to March 2013. Even though there has been very
little use of IVR since its start-up in March 2008, the
IESO still included IVR in the new contract signed
with the vendor in December 2012.



While almost 80% of the distribution companies
integrated their systems with the provincial data
centre in 2011 and early 2012, the IESO indicated
that it did not have sufficient information on the
actual use of the IVR service prior to 2013. As such,
the IESO did not retire IVR until September 2013,
and it consequently negotiated a credit of $390,000
to be applied against future deliverables from this
vendor. Adequate and proper monitoring of service
usage on a timely basis would have terminated the
IVR service sooner and eliminated the associated
cost, which was not specified in the contracts and
could not be estimated.

RECOMMENDATION 7

To ensure that ratepayers are not burdened
with the duplicated and ongoing costs of system
development and integration, the Ministry

of Energy should work with the Independent
Electricity System Operator (IESO), the Ontario
Energy Board (OEB) and the distribution
companies to re-evaluate options around oper-
ating the provincial data centre and/or having
separate local systems at individual distribution
companies in order to determine the cost-effect-
iveness of various options and avoid continued
duplication of systems and costs.

. MINISTRY RESPONSE

The Ministry has ensured that the necessary
regulatory framework, in particular Ontario
Regulations 393/07 and 426/06, is in place to
restrict cost duplication for services which are
within the exclusive authority of the Meter Data
Management and Repository.

The Ministry will continue to investigate
opportunities to build on the value already pro-
vided by the provincial data centre.

[ 1eso resPoNSE

If requested by the Ministry of Energy, the
IESO will work with the Ministry and the OEB

to encourage distribution companies’ compli-
ance with existing regulation and reduce the
reported duplication of the functions that the
IESO has exclusive authority over, and that are
fulfilled by the provincial data centre.

Similarly, if requested by the Ministry of
Energy, the IESO will work with the Ministry and
distribution companies to identify and evaluate
opportunities for leveraging existing investments
and economies of scale of the provincial data
centre in order to reduce the operating costs of
distributors and costs to the ratepayer.

[ oEB RESPONSE

The OEB would be pleased to work with the
Ministry of Energy and others in any assess-
ment that the Ministry may initiate in respect of
options regarding the cost-effective use of the
resources of the provincial meter data manage-
ment system and the local distribution systems.

RECOMMENDATION 8

To ensure that any future province-wide project
involving the complex electricity distribution
sector is implemented cost-effectively, the Min-
istry of Energy should work with the relevant
electricity sector organizations to set appropriate
and reasonable implementation targets and
timelines in order to minimize the costs and risks
associated with system development and inte-
gration for numerous distribution companies.

. MINISTRY RESPONSE

The smart meter and time-of-use (TOU) rollout
was completed via a partnership approach. Each
organization, namely the Ministry, the IESO,
the OEB and local distribution companies were
responsible for certain aspects of the rollout, and
significant consultation took place along the way.
The Ministry will ensure that projects in the
electricity distribution sector are rolled out in a
prudent, collaborative and cost effective manner.




To minimize billing estimates and adjustments,
as well as ratepayer complaints, smart-meter data
has to be processed accurately and completely to
produce correct and timely billing data.

Measurement Canada is the federal agency respon-
sible for ensuring that ratepayers receive fair and
accurate measurement in transactions involving
goods and services, including measurement of
electricity consumption and billing. Generally, elec-
tricity consumption and billing can be measured
using two types of smart-meter data: “register read”
or “interval read.”
“Register read,” recorded by both analog
and smart meters, is the meter’s internal
memory or external display showing the total
cumulative consumption from the date it was
installed, similar to a car odometer’s record of
kilometres travelled. Prior to installing smart
meters, distribution company staff manu-
ally read analog meters by visiting ratepayer
premises. The cumulative meter reading on
electricity bills should match the numbers on
the meters.
“Interval read” is logged only by a smart meter,
and is a time-based record of electricity usage
(hourly or shorter period) by ratepayers.
Measurement Canada requires the cumulative
meter reading to be used in calculating the billing
amount, and to be displayed on both the meter and
the bill. These requirements ensure transparency
by providing information on electricity bills that
enable ratepayers to look at their meter’s display
and then reconcile it to the amounts on their bills.
However, Measurement Canada advised both the
IESO and the Ministry in November 2009 that
its requirements were not being met in Ontario,
because the cumulative meter reading from smart

meters was not being captured by the provincial
data centre or by the distribution companies’
systems. In January 2010, Measurement Canada
reiterated its concerns and instructed the IESO

to take corrective action by January 1, 2012.
Consequently, both the IESO and the distribu-

tion companies changed their systems to address
Measurement Canada’s concern. The IESO spent
$13.7 million to make necessary adjustments to the
provincial data centre.

Apart from the IESO, the distribution compan-
ies also incurred costs to fix the problem at their
end. In August 2010, the IESO indicated to the
media that only about 150,000 ratepayers at five
distribution companies were affected by this issue.
However, we noted at the time of our audit that, in
fact, all distribution companies were affected and
had incurred additional costs to fix the problem.
Of the distribution companies we consulted, only
20 of them tracked their costs for this—a collective
total of more than $800,000 to correct the problem
(see Figure 15). One distribution company noted
that the Measurement Canada issue has “negatively
impacted the costs associated with [provincial
data centre] integration.” Another said the billing
systems of all distribution companies “had to be
re-engineered to remove ‘register reads’ when the
[provincial data centre] was first implemented
and then re-engineered again to put the ‘register
reads’ back ... there really seemed to have been a
misunderstanding with the Ministry or I[ESO as the
system should have been designed to show ‘register
reads’ right from the beginning.”

Several limitations in processing smart-meter data
by the provincial data centre and the business pro-
cesses at the distribution companies have affected
the quality and usefulness of smart-meter data.
For example:
When distribution companies change or
replace meters, they must follow a proper



business process that requires them to send
two sets of consumption data to the provincial
data centre: one set from the old meter and
one from the new. Given that some distribu-
tion companies did not follow this process,
there is no guarantee of the quality and com-
pleteness of data they submitted to the provin-
cial data centre, creating a risk that incorrect
billing data could be generated.

Not all smart meters are equipped with tech-
nology to notify the provincial data centre
when power outages occur. The Ministry also
indicated that the provincial data centre is not
intended to have a real-time outage manage-
ment function to help identify blackouts. As a
result, ratepayers who lose power during out-
ages could still receive electricity bills based
on estimates made by the provincial data cen-
tre or the distribution companies. In Decem-
ber 2013, for example, a severe ice storm
caused massive power outages in southern
Ontario. Based on our review of usage data
from one large distribution company affected
by the blackouts, some ratepayers with no
power still had to pay electricity bills based

on estimates of their historical consumption
patterns, and the distribution company had to
correct the bills in subsequent billing periods.
Almost all distribution companies have their
own systems as noted in section Duplication
of Systems and Costs. Apart from using these
internal systems to process smart-meter data,
companies also use it to query and retrieve
usage data for ratepayers and for internal
analysis. According to half the distribu-

tion companies we consulted, they do this
because the provincial data centre has limited
capabilities for data retrieval and querying.

In August 2013, the IESO also reported to its
Board of Directors that the provincial data
centre was able to manage data queries during
its early stage of implementation, but it was
not designed to support the expected increases
in volume of data-retrieval requests. This has,

in turn, reduced the value and usefulness of
the provincial data centre, which had been
expected to facilitate storage and retrieval of
meter data when it was first developed.

RECOMMENDATION 9

To ensure the accuracy, quality and usefulness
of smart-meter data, the Independent Electricity
System Operator should:
work with the distribution companies
to review the limitations and the billing
problems associated with the provincial
data centre and the distribution companies’
business processes, including improving the
procedures of processing smart-meter data
during meter replacements and power black-
outs, as well as enhancing the data retrieval
and querying capability of the provincial
data centre; and
educate the distribution companies about
the proper business processes that have to
be followed.

[ 1Eso REsPONSE

The IESO has provided training sessions for all
distribution companies on processing meter
replacements and power blackouts within the
provincial data centre. The IESO will provide
additional training sessions and assistance to
those distribution companies that need such
training to improve the procedures of processing
smart-meter data.

Subsequent to the audit, the IESO enhanced
the data retrieval and querying capability of the
provincial data centre. Also, the IESO and the
Ministry have been working together to develop
a business case for a project that will support
the evolving needs for data access and retrievals
for research and analysis purposes.




The expanding use of smart meters has led to ques-
tions and concerns about possible security risks
relating to privacy, and safety risks associated with
fire hazards. As part of our audit, we examined
these concerns in Ontario.

The ability of smart meters to track electricity use
on an hourly basis for residential and small-busi-
ness ratepayers has raised security and privacy con-
cerns regarding unauthorized access to and use of
smart-meter data. Smart meters enable the collec-
tion of massive amounts of personal electricity-use
data, allowing ratepayers and distribution com-
panies—as well as anyone else with access to the
data—to see exactly what makes up a ratepayer’s
electricity use. The smart-meter data could reveal
when people are out, daily routines and changes in
those routines. As a result, electricity-use patterns
could be mined, for example, for marketing and
advertising purposes.

In Ontario, about 800 distribution company
employees and/or their agents have access to
specific functions in the provincial data centre that
include viewing and editing meter data through an
encrypted interface from any computer connected
to the Internet. The IESO’s existing controls to pre-
vent and detect unauthorized data access include
an annual audit of the provincial data centre by
external auditors and an annual risks-and-controls
assessment by IESO staff. However, we noted
that data security could be improved further.
Specifically:

The provincial data centre automatically
grants access to users through a login process
that requires a name and password. However,
no additional authentication code is required.
Based on our research, and consultation with
an independent expert in information security

and smart metering, the best practice for
more secure remote access of privacy-sensitive
information is two-step verification. This
requires users to provide an authentication
code generated by a security device issued to
them, in addition to user name and password.
The IESO has engaged external auditors to
conduct an annual audit to provide reasonable
assurance that its controls over the provincial
data centre are suitably designed and operate
effectively. Since this audit is not designed to
cover the distribution companies, it is limited
to provincial data centre operations and
controls specified by the IESO. We noted that
data from the provincial data centre could still
be exposed to potential security risks at the
distribution-company level because:
As noted in the section Duplication of
Systems and Costs, almost all distribution
companies we consulted use their own
systems to process smart-meter data. Also,
about 85% of them indicated that they
have not performed any Privacy Impact
Assessment (PIA), a formal risk-manage-
ment tool used to identify the actual or
potential effects that a proposed or existing
system may have on ratepayer privacy. The
PIA is considered a “best privacy practice”
for organizations with significant exist-
ing or new systems containing personal
information.
Our review of a sample of 200 staff at
different distribution companies who
had access to the provincial data centre
found that eight who had left the distribu-
tion companies did not have their access
revoked in a timely manner. The IESO indi-
cated that it is up to distribution companies
to advise it when access rights need to be
modified or ended. The IESO also said it
does not have the jurisdiction, responsibil-
ity or ability to review the appropriateness
of users to whom distribution companies
wish to grant access. Therefore, there



could be security risks at the distribution-
company level that the IESO was not aware
of and over which it had no control.

At the time of our audit, we found instances of
Ontario ratepayers reporting fires arising from
smart meters. From our research, we also noted
that other jurisdictions, such as British Columbia,
Saskatchewan and Pennsylvania, also reported
cases of smart meters catching fire. However, no
accurate or complete information on smart meters-
related fires was available in Ontario to determine
the scope and extent of the problem across the
province. Specifically:
The Office of the Fire Marshal (OFM),
Ontario’s principal adviser on fire protec-
tion policy and safety issues, indicated that
it is aware of fires involving smart meters in
Ontario, elsewhere in Canada, and in the
United States. However, some distribution
companies and fire departments do not report
such cases to the OFM, so more information is
needed to assess the extent of the problem in
Ontario. From May 2011 to March 2013, for
example, the OFM recorded 14 fires involving
either meters or the bases on which they were
mounted. However, the OFM indicated that its
incident-reporting system could not specifically
identify what type of device was involved—
analog or smart meter—because it did not col-
lect specific details about the meters. Based on
anecdotal evidence, the OFM identified three
possible root causes for the fires:
old meter base connections may have been
loose or otherwise unfit for a seamless
exchange to a new smart meter;
new smart meters may have been
improperly installed; or
new smart meters may have had defects
that caused electrical failures or misalign-
ment with the old meter base.

The Electrical Safety Authority (ESA), the
agency with a mandate to enhance public
electrical safety in Ontario, is delegated by
the government to be responsible for the
regulation that applies to meter installation.
Any meter failure resulting from incorrect
installation by the distribution company
falls under the ESA’s regulatory oversight.
In February 2007, and again in Octo-
ber 2012, the ESA indicated that it has been
aware of potential fire risks in smart meters,
and incidents of property damage involv-
ing smart meters and/or meter bases. To
address these concerns, the ESA surveyed
the distribution companies, asking them
to provide information on such incidents.
However, the ESA indicated that it has not
received sufficient information to conclude
on the severity of the issue or the types of
meters causing problems. Due to recent
smart meters-related fires in Saskatchewan,
the ESA started reviewing those incidents
in the summer of 2014 to determine if there
could be any concerns in Ontario.
The federal Industry Canada department
oversees the certification of radio communica-
tion devices, including smart meters, which must
be tested and certified against Industry Canada
standards before they can be sold in this country.
At the provincial level, the ESA acts on behalf of the
Ontario government, with specific responsibility
for electrical safety. As part of its mandate, the ESA
administers the Ontario Electrical Safety Code and
regulations associated with electricity-distribution-
system safety, electrical product safety and licens-
ing of electricians. However, there has been a lack
of clarity on the safety standards relating to smart
meters at the provincial level. Specifically:
The ESA indicated that according to an
Ontario Electrical Safety Code bulletin in
May 2012, federal legislation does not give
ESA any jurisdiction over revenue billing
devices (i.e., smart meters and associated
transformers) and does not require the




revenue billing devices to be approved prov-
incially as required by the Canadian Electrical
Code or Ontario Electrical Safety Code.
The ESA further noted that the Ontario
Electrical Safety Code applies to meter bases
and mounting devices, but not to revenue bill-
ing devices such as the actual smart meters.
Therefore, smart meters and associated trans-
formers are deemed acceptable if they have an
approval number provided by Measurement
Canada, a federal agency. However, we noted
that Measurement Canada is mandated to
ensure the integrity and accuracy of measure-
ment, including electricity consumption and
billing data, but not the safety, of measuring
devices such as smart meters.
Insufficient tracking and monitoring of smart
meters-related fire incidents has made it difficult
to determine the scope and extent of the problem
across the province as well as to address the prob-
lem accordingly, creating safety risks in Ontario.

RECOMMENDATION 10

To ensure that smart-meter data is processed
and stored securely, the Independent Electricity
System Operator should work with the distribu-
tion companies to improve their system and
data-security controls in order to prevent and
detect unauthorized access to smart-meter data.

[ 1Eso REsPONSE

Subsequent to the audit, the IESO introduced
new capabilities in June 2014 to help distribu-
tion companies manage their users’ access to the
provincial data centre. The IESO provides the
distribution companies with additional informa-
tion that allows them to identify required chan-
ges to their users’ access permissions. Based on
this additional information, the distribution

companies are to notify the IESO of any neces-
sary changes.

In addition, the IESO will review the data-
security controls in place at the IESO and the
controls that should be in operation at the
distribution companies to prevent and detect
unauthorized access to smart-meter data.

The IESO will also work with the distribution
companies to review the “Building Privacy into
Ontario’s Smart Meter Data Management Sys-
tem” paper published by the IESO and the Infor-
mation and Privacy Commission of Ontario.

RECOMMENDATION 11

To ensure that potential fire risks of smart
meters are addressed appropriately and in a
timely manner, the Ministry of Energy should
work with relevant entities, such as the distribu-
tion companies, the Office of the Fire Marshal
and the Electrical Safety Authority, to track and
monitor information on smart meter-related fire
incidents so as to identify and understand their
causes in Ontario.

. MINISTRY RESPONSE

The Ministry has not received information from
the appropriate authorities or local distribution
companies (LDCs) to indicate that there is a
safety risk with smart meters in Ontario.

The Ministry will support efforts by the
appropriate entities such as the Office of the
Fire Marshal, the Electrical Safety Authority and
LDCs to ensure that any concerns or incidents
related to electricity meter safety are tracked
and monitored accordingly.

The Ministry continues to monitor the
concerns and actions related to meter safety in
Saskatchewan and consider any implications
for Ontario.
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Appendix 1—Questions to and Responses from Distribution Companies in Ontario

Prepared by the Office of the Auditor General of Ontario

Responses

% of % of
Distribution Companies Distribution Companies
Did your distribution company realize any net savings in operations 5 95

since implementing the Smart Metering Initiative?

Did your distribution company conduct any study to examine the bill
impact since the implementation of smart meters and time-of-use 9 91
(TOU) rates?

Did your distribution company conduct any study to examine the
changes of electricity consumption since the implementation of 0 100
smart meters and TOU rates?

Does your distribution company have a system, performing similar
functions as the central Meter Data Management and Repository, to 96 4
process smart meter data?

Did your distribution company perform any Privacy Impact

Assessment when implementing the Smart Metering Initiative? = e

% of Distribution Companies Indicated as Concerns

Please indicate your distribution company’s concerns with the 88% - Redundant functionality with the systems at
Meter Data Management and Repository (provincial data centre) distribution company
83% - Difficult and costly to integrate distribution
companies’ systems with the Meter Data Management
and Repository
60% - Frequent changes and upgrades of the Meter
Data Management and Repository

50% - Limited capacity or capability for data retrieval
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and query
% of Distribution Companies Ranked
as Top 3 Challenges
Please rank the challenges that your distribution company has 75% - Costly data management and system integration
faced in implementing the Smart Metering Initiative. 44% - Lengthy procurement process

40% - Tight implementation timeline

% of Distribution Companies Indicated as
Top 3 “High Volume” Complaints

Please indicate the volume (High/Low) of ratepayer complaints 51% - Increased bills with no savings
relating to smart meters and TOU pricing since the implementation 330, - Limited understanding and information on TOU
of Smart Metering Initiative in your distribution company. pricing

24% - Limited or no ability to change electricity
consumption
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Appendix 2—Delivery Charge on Monthly Electricity Bill by Distribution Company*

Source of data: Ontario Energy Board

Delivery Delivery
Distribution Company Charge ($) Distribution Company Charge ($)
1. Algoma Power Inc. 59.4 37. Kitchener-Wilmot Hydro Inc. 35.0
2. Atikokan Hydro Inc. 65.5 38. Lakefront Utilities Inc. 36.7
3. Bluewater Power Distribution Corporation 45.8 39. Lakeland Power Distribution Ltd. 53.4
4, Brant County Power Inc. 40.8 40. London Hydro Inc. 38.3
5. Brantford Power Inc. 31.8 41. Midland Power Utility Corporation 48.7
6. Burlington Hydro Inc. 40.1 42. Milton Hydro Distribution Inc. 40.3
7. Cambridge and North Dumfries Hydro Inc. 36.5 43. Newmarket-Tay Power Distribution Ltd. 417
8. Canadian Niagara Power Inc. (Fort Erie)? 52.6 (Newmarket)? )
Canadian Niagara Power Inc. 53.8 Newmarket-Tay Power Distribution Ltd. (Tay)? 24.9
(Port Colborne Hydro Inc.)? ' 44, Niagara Peninsula Energy Inc. (Niagara)? 39.6
9. Centre Wellington Hydro Ltd. 41.6 Niagara Peninsula Energy Inc. (Peninsula)? 42.7
10. Chapleau Public Utilities Corporation 53.2 45. Niagara-on-the-Lake Hydro Inc. 41.8
11. COLLUS PowerStream Corp. 34.9 46. Norfolk Power Distribution Inc. 53.1
12. Cooperative Hydro Embrun Inc. 39.7 47. North Bay Hydro Distribution Limited 40.4
13. E.LK. Energy Inc. 30.9 48. Northern Ontario Wires Inc. 51.2
14. Enersource Hydro Mississauga Inc. 36.8 49. Oakville Hydro Electricity Distribution Inc. 43.5
15. Entegrus Powerlines Inc. 41.0 50. Orangeville Hydro Limited 42.3
16. EnWin Utilities Ltd. 41.6 51. Orillia Power Distribution Corporation 41.3
17. Erie Thames Powerlines Corporation 44.2 52. Oshawa PUC Networks Inc. 33.8
18. Espanola Regional Hydro Distribution 511 53. Ottawa River Power Corporation 36.5
Corporation ' 54. Parry Sound Power Corporation 61.0
19. Essex Powerlines Corporation 43.6 55. Peterborough Distribution Incorporated 37.4
20. Festival Hydro Inc. (Hensall)? 45.0 56. PowerStream Inc. (Barrie)? 35.5
Festival Hydro Inc. (Main)? 45.6 PowerStream Inc. (South)? 35.1
21. Fort Frances Power Corporation 36.2 57. PUC Distribution Inc. 31.7
22. Greater Sudbury Hydro Inc. 37.9 58. Renfrew Hydro Inc. 37.5
23. Grimsby Power Incorporated 40.1 59. Rideau St. Lawrence Distribution Inc. 43.1
24. Guelph Hydro Electric Systems Inc. 41.9 60. Sioux Lookout Hydro Inc. 55.0
25. Haldimand County Hydro Inc. 57.3 61. St. Thomas Energy Inc. 39.8
26. Halton Hills Hydro Inc. 39.0 62. Thunder Bay Hydro Electricity Distribution Inc. 33.3
27. Hearst Power Distribution Company 31.7 63. Tillsonburg Hydro Inc. 38.6
Limited ' 64. Toronto Hydro-Electric System Limited 46.9
28. Horizon Utilities Corporation 40.9 65. Veridian Connections Inc. (Gravenhurst)? 52.8
29. Hydro 2000 Inc. 43.6 Veridian Connections Inc. (Main)? 38.7
30. Hydro Hawkesbury Inc. 28.0 66. Wasaga Distribution Inc. 27.3
31. Hydro One (Low Density)*? 110.6 67. Waterloo North Hydro Inc. 38.0
Hydro One (Medium Density)** 69.5 68. Welland Hydro-Electric System Corp. 41.9
Hydro One (Urban High Density)** 54.2 69. Wellington North Power Inc. 50.3
32. Hydro One Brampton Networks Inc. 35.6 70. West Coast Huron Energy Inc. 55.2
33. Hydro Ottawa Limited 40.1 71. Westario Power Inc. 43.8
34. Innisfil Hydro Distribution Systems Limited 49.6 72. Whitby Hydro Electric Corporation 44.4
35. Kenora Hydro Electric Corporation Ltd. 37.3 73. Woodstock Hydro Services Inc. 453
36. Kingston Hydro Corporation 41.4

1. This list of 73 distribution companies was based on 2013 Yearbook of Electricity Distributors issued by the OEB. The Delivery Charge data was based on 2014
data from the OEB website.

2. These distribution companies with larger geographic coverage have different Delivery Charge in different regions within their service areas.

3. Hydro One’s Delivery Charge varies, depending on the location of ratepayers and the number of ratepayers in an area. The fewer people in the area, the higher
the cost of delivering power to that area.
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