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Staff Report
Origin

This report addresses a referral originated from Resolution No. R11/17-7 generated at the
Council meeting on October 11, 2011 where Council gave the following instruction:

That the matter of Smart Meters be referred to staff to report back to the General
Purposes Committee with information on the following:

(1) the issues raised by the delegation’s submission;

(2) input from the Medical Health Officer;

(3) information on the status of smart meters in Richmond; |

(4) matters of jurisdiction between the various parties involved;

(5) what the city’s role in granting protections may be, and the associated costs;

(6) the various processes for shutting down power to homes with suspected grow-ops;

(7) BC Hydro’s employment situation and other cost issues; and

(8) a map of the City of Richmond showing the locations of the Smart Meter data
collectors.

Council further requested that staff try and report back on the matter with whatever information
they are able to collect by the beginning of November 2011.

Findings Of Fact

This section provides information that staff has been able to collect to date originated from
various sources including external comments from the Medical Health Officer for Richmond
from Vancouver Coastal Health and BC Hydro. It is not the purpose of this report for staff to
analyse or defend the information provided from these sources.

The Medical Health Officer for Richmond from Vancouver Coastal Health provided a written
response (Attachment 1) that addresses Council Referral items 1 and 2. BC Hydro has also
provided information (Attachment 2, 3, 4, 5 and 6) on Council Referral items 1, 3, 4, 6, and 8.
City Staff (including the Law Department) provides information in respect to Council referral
items 4 and 5, summarized in this report, and Fire-Rescue has provided information on referral
item 6.

The following section of this report provides point by point response to issues raised in Council
Resolution No. R11/17-7.

1. Issues raised by the delegation’s submission

With respect to health risks, the Medical Health Officer noted that regarding Smart Meters,
Vancouver Coastal Health agrees with the assessment by Dr. Perry Kendall, BC Provincial
Health Officer, in that “given the current scientific evidence, the consensus of public health
practitioners is that at current exposure levels these electromagnetic fields do not constitute a
threat to the health of the public.” Vancouver Coastal Health further concluded that the
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Provincial Health Officer is concerned with electromagnetic fields from mobile phones and
noted that “The possible association between mobile phone use and cancer risk, particularly

among long-term heavy users of cell phones, does warrant further study - research is continuing
and will be monitored.”

BC Hydro also noted in its submission (Attachment 2), that “Our provincial health authorities
and scientific experts have confirmed that smart meters are safe.” and that their smart meters
“are well below Health Canada’s exposure limits and the precautionary limits set by
Switzerland, the country with the most rigorous standards in the world.”

2. Input from the Medical Health Officer

The Medical Health Officer’s input is documented in Attachment 1 of this report.

The Medical Health Officer acknowledged the concerns expressed by the delegation in its
written submission to Council and has offered that “The Medical Health Officer will continue to

monitor the scientific research on radio frequency fields in collaboration with other public
health professionals.”

3. Information on the status of smart meters in Richmond

BC Hydro began installing smart meters in Richmond in July 2011, and they expect to finish
installations in Richmond by January 2012. To date, BC Hydro has installed approximately
45,000 meters in Richmond (Attachment 2).

4., Matters of jurisdiction between the various parties involved

BC Hydro’s authority is from the Hydro and Power Authority Act. The Hydro and Power
Authority Act enables BC Hydro to "generate, manufacture, conserve, acquire, and dispose of
power and related products.” The Hydro and Power Authority Act provides that BC Hydro is
not bound by the statutes that empower municipalities and health authorities.

The Clean Energy Act requires BC Hydro to install and operate smart meters in every private
dwelling in B.C. by the end of 2012.

The BC Utilities Commission has jurisdiction concerning questions regarding BC Hydro
equipment and therefore a municipality could apply to the BC Utilities Commission for an order
regarding the use of BC Hydro equipment. However, the Clean Energy Act prevents the BC
Utilities Commission from doing anything that would interfere with the installation of smart
meters.

Medical health officers have the power to issue certain orders pursuant to the Public Health Act
regarding activities that are health hazards or pose a significant risk of becoming a health hazard.
As the relevant health authorities do not deem cell phone radiation to be a health hazard, it would
appear unlikely that any action would be taken regarding smart meters. It is, however, within the
power of the medical health officers to order an investigation into whether smart meters create a
health hazard.
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The Office of the Information and Privacy Commissioner (the “OIPC”) has jurisdiction over the
privacy aspects of the information gathered and transmitted through the smart meter program.
The OIPC has initiated an investigation into privacy matters related to smart meters but has not
published a report as of the date of this report.

The Community Charter allows municipalities to enact bylaws with regard to protection,
promotion, or preservation of the health of individuals, subject to consultation with the local
medical health officer. However, as the Community Charter is subject to the Hydro and Power
Authority Act, such a bylaw would not be effective to regulate or impose requirements on smart
meter equipment or installation.

5. What the City’s role in granting protections may be, and the associated costs

Most of referral #5 is addressed in item 4 above. The City could pass a bylaw related to public
safety, but such bylaw could not interfere with the implementation or operation of the smart
meters. Further, the City could lobby the Province and BC Hydro, and can request the Medical
Health Officer to conduct an investigation.

The costs associated with passing a bylaw have not been assessed at this point. Staff will obtain
an estimate if Council wish to instruct staff to proceed with pursuing the bylaw option.

6. The various processes for shutting down power to homes with suspected srow-ops

Richmond Fire and Rescue advised that through Electrical and Fire Safety Inspections Program
adopted July 27, 2009, Richmond Fire Rescue may request BC Hydro to disconnect the electrical
service when tampering or unsafe use of the electrical service produces major fire and life safety
risks. Requests to disconnect occurred only 33 times (16%) out of 209 inspections conducted
from 2007 to 2010. The Property Maintenance & Repair Bylaw No. 7897 provides the authority
for Fire-Rescue to request a disconnect of the power.

While it does not specifically address grow-ops, BC Hydro has also provided its procedure for
shutting down power when there is physical evidence of tampering in Attachment 2.

7. BC Hydro’s employment situation and other cost issues

BC Hydro provided the following information. In October, BC Hydro reduced its workforce by
300 positions, in addition to the 250 position reductions already achieved with the integration
with the British Columbia Transmission Corporation (BCTC). Another 150 reductions will come
over the next 3 years, resulting in a total of 700 position reductions. These workforce reductions
are not related to the Smart Metering Program. In fact, the Smart Metering Program has created a
significant number of new jobs within BC Hydro.

According to BC Hydro, it must invest in infrastructure, mitigate rate impacts, and reduce costs
for Hydro customers while being mindful of the job impact on meter readers who are employed
by Accenture. Accenture has a total of almost 400 unionized employees supporting their overall
meter reading services business — of which about 320 are meter readers. The remaining jobs are
not affected by the Smart Metering Program. Accenture has meter reading contracts with other
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utilities besides BC Hydro, including gas meter reading for Fortis (formerly Terasen Gas). BC
Hydro does not know how many meter readers Accenture will need to retain to continue serving
the approximately 76 per cent of meter reading routes that will still be required by Fortis.

The installation of the new smart meters will create approximately 350 temporary jobs and
generate $30 to $40 million in direct wages throughout the province. BC Hydro has asked its
contractors, including Corix - who are installing the meters - to give meter readers first
consideration for any new opportunities they create.

While the introduction of smart meters will result in a transition in the types of jobs required,
there will be an increase in new technology based jobs to operate and maintain the system. BC
Hydro is installing approximately 2 million new pieces of technology on the grid that will need
to be managed and maintained — those technology based jobs do not exist today. Also, the smart
metering infrastructure provides opportunities for broader economic development such as micro-
grids, electric vehicles/transportation, customer-generation, and distributed generation.

8. A map of the City of Richmond showing the locations of the Smart Meter data collectors

This information has not been made available to the City. BC Hydro responded that for safety
and security reasons, it does not disclose the location grid infrastructure.

Financial Impact

There is no financial impact to the City at this time.
Conclusion

Based on the information collected to date, Council’s jurisdiction and options to affect on the
Smart Meter Initiative appear to be limited. Possible action options for Council’s consideration
include:

a) Consult with Vancouver Coastal Health to monitor health effects of smart meters after
installation;

b) Consult with the Office of the Information and Privacy Commissioner (OPIC) in support of
the OIPC investigation in regard to invasion of privacy;

¢) Attempt, again, to lobby the Province in concert with other municipalities to stop smart meter
installation. This has already been attempted through the UBCM resolution (Attachment 7)
made in Sept 2011. The Province has rejected this resolution and staff feels that any further
lobbying will not change this result. The City could also lobby the Province to give
homeowners the choice to postpone the installation of smart meters until the issue is resolved
by BC Hydro. This will likely not be in time to halt smart meter installation in Richmond;
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d) The City has the option to apply to the BC Utilities Commission (BCUC). However, the City
cannot ask for a remedy that would interfere with the activities undertaken by BC Hydro to
implement the Smart Meter Initiatives; and

€) Make available the City’s research included in this report to the public for information.

Cecilia Achiam, MCIP, BCSLA
Interim Director, Sustainability and District Energy
(604-276-4122)

Attachment 1 | Letter from Vancouver Coastal Health Dated Oct. 18, 2011 REDMS 3392117
Attachment 2 | Submission from BC Hydro REDMS 3392205
Attachment 3 | Smart Metering Program Overview Fact Sheet REDMS 3392206
Attachment 4 | Understanding Radio Frequency & BC Hydro’s Smart Meters REDMS 3392208
Attachment 5 | Smart Meter Security & Your Privacy REDMS 3392209
Attachment 6 | Smart Metering & Infrastructure Program Business Case REDMS 3392212
Attachment 7 | UBCM 2011 Resolution B174 — BC Hydro Wireless Smart Meters
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ATTACHMENT 1

§ g Vancouver Coastal Health - Richmond

Va n_couver - » 7000 Westminster Highway
Healt Richmond, BC V6X 1A2
Promoting wellness, Ensuring care.

October 18, 2011

Cecilia Achiam, BCSLA, MCIP
Interim Director, Sustainability and District Energy
City of Richmond

Dear Ms. Achiam:
RE: Richmond City Council Smart Meter Referral
This letter is in response to your request for Medical Health Officer input to Council resolution R11/17-7.

Regarding Smart Meters, VVancouver Coastal Health agrees with the assessment by Dr Perry Kendall,
BC Provincial Health Officer. Dr. Kendall states, concerning cell phones, Wi-Fi, and smart meters: “Given
the current scientific evidence, the consensus of public health practitioners is that at current exposure
levels these electromagnetic fields do not constitute a threat to the health of the public. The possible
association between mobile phone use and cancer risk, particularly among long-term heavy users of cell
phones, does warrant further study - research is continuing and will be monitored.” Dr. Kendall's
statement can be accessed at http://www.health.qov.bc.ca/phol/issues.html

The document submitted by the pubic delegation makes mention of the measurements done by the BC
Centre for Disease Control (BCCDC). Most of the measurements performed by BCCDC are reported as
below the measurement limit of the instrument used. Measurable levels are found by BCCDC only when
the instrument probe was in actual contact with certain areas of the Smart Meter casing, or in close
proximity to the collector antenna. The levels that were measurable by the BCCDC instrument are at the
lower end of the range of radio-frequency field strengths typical of what people would experience from
cell phones when cell phones are held to the ear. These levels are significantly lower than Health
Canada’s Safety Code 6 that regulates radio frequency exposure to the Canadian public.

Exposure to radio-frequency fields has to take into account both the field strength as well as the duration.
Because it was performed with the Smart Meter and the collector on a continuous operating mode, which
is not how the Smart Meters and collectors will function in real life, the BCCDC report provides no
information on exposure when radio transmission is intermittent. While the transmission power of the
Smart Meters used by BC Hydro is similar to cell phones, the duration of transmission is extremely short
compared to usual cell phone use. BC Hydro recently engaged an independent professional engineering
firm to repeat the BCCDC measurements, using better instrumentation. The Medical Health Officer has
been given a copy of the report and understands that BC Hydro will be posting the report online soon.
The independent report confirms that the Smart Meters will be transmitting in short bursts totaling to less
than 1 minute a day. The independent report notes that because of the low field level from the Smart
Meter, it is difficult to separate the radio frequency field contribution of the Smart Meter from the existing
background radio-frequency field in everyday environment. Even including the background into the
calculation, the reported power density at 20 cm (8 inches) away from the Smart Meter is 2.3 micro
Watts per centimeter squared, very similar to the information posted online by BC Hydro, and more than
200 times less than the Health Canada Safety Code 6. In terms of collectors, BC Hydro expects each of
them to be transmitting less than 13 minutes a day. BC Hydro collectors will be mounted on top of utility
poles, 18 — 24 feet above ground. Radio signals drops off very rapidly as the distance increases from
the source (twice the distance, 1/4 of the power; ten times the distance, 1/100 of the power etc). So the
field strength would decrease dramatically in the areas away from a meter or collector.

Promoting wellness. Ensuring care. Vancouver Coastel Health Authority
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Regarding cancer risk, the recent decision by the WHO to classify radio frequency electromagnetic field
as possibly carcinogenic (Class 2B) is based on epidemiological uncertainties surrounding the long term
and heavy use of cell phones held to the ear. This is not the case with respect to exposure from Smart
Meters or the collectors. Information regarding the WHQ decision is available online:
http://www.iarc.fr/en/media-centre/pr/2011/pdfs/pr208 E.pdf

The public delegation is also concerned about electromagnetic hypersensitivity (EHS). A quote from the
WHO is included in the delegation’s submission to Council. The following is found in the conclusion
section of the WHO fact sheet on EHS: “EHS is characterized by a variety of non -specific symptoms that
differ from individual to individual. The symptoms are certainly real and can vary widely in their severity.
Whatever its cause, EHS can be a disabling problem for the affected individual. EHS has no clear
diagnostic criteria and there is no scientific basis to link EHS symptoms to EMF exposure. Further, EHS
is not a medical diagnosis, nor is it clear that it represents a single medical problem”.
http://www.who.int/mediacentre/factsheets/fs296/en/index. html

With respect to roles, the Medical Health Officer under the Public Health Act has a responsibility to
monitor the health of the population and investigate health hazards. The Medical Health Officer does so
in partnership with other health authority staff (including the Chief Medical Health Officer), the BC Centre
for Disease Control, as well as with the province (the Provincial Health Officer, and provincial ministries).
Dr. Patricia Daly, Chief Medical Health Officer for Vancouver Coastal Health recently posted online an
analysis of cell phone base stations (towers):

http://www.vch.ca/about_us/news/concerns about cell phone tower radiation addressed Although
this analysis focuses on cell phone base stations, the background information and conclusions apply to
smart meters equally well. The Medical Health Officer will continue to monitor the scientific research on
radio frequency fields in collaboration with other public health professionals.

Sincerely

James Lu MD, MHSc
Medical Health Officer — Richmond
Vancouver Coastal Health

CC: Dr. Patricia Daly, Chief Medical Health Officer, Vancouver Coastal Health

Promoting wellness. Ensuring care. Vancouwver Coastal Health Authority
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ATTACHMENT 2

1. Questions raised by the delegation’s submission

Utilities around the world are facing the challenge of upgrading aging infrastructure in
order to continue to deliver power reliably and safely. That's why smart meters are part
of the new global standard for electricity service delivery.

In British Columbia, the electricity grid is the backbone of our economy. It powers our
homes and business and supports our overall quality of life. The number of electricity
dependent types of technology that we use today has increased significantly since the
grid was built in the 1950’s. In addition, we expect our growing economy to increase the
demand for electricity by 40 per cent over the next 20 years. Upgrades to the provincial
grid infrastructure are necessary to ensure we can continue to deliver electricity to
customers throughout the province when they need it.

Just like there are several types of cars or computers on the market, there are different
types of smart metering systems, designed for different business objectives. BC Hydro's
Smart Metering Program includes system wide upgrades to the electricity grid of which
smart meters are the end points.

Smart meters are a safe and cost effective way to modernize the electricity system for
the benefit of British Columbians. In fact, a more efficient and cost effective grid will
reduce rate pressures by more than $70 million over the next three years alone.

Smart meters will help BC Hydro get your lights back on faster and more safely in the
event of an outage; they will provide you with tools to manage your energy use and save
money; and they will help us keep your rates low by reducing waste and other costs.

Please find the questions addressed below in the order they were raised.

Public Consultation

Electricity is an essential service and the backbone of our economy. BC Hydro is
responsible for delivering safe, reliable, and cost-effective electricity to homes and
businesses across the province. The delivery of electricity service involves extensive
infrastructure throughout the province - approximately 18,000 km of transmission lines,
56,000 km of distribution lines, 260 substations and 1.8 million meters. The smart meter
replaces the existing BC Hydro meter that connects the customer to the electricity grid.
Smart meters are part of the new a global standard for delivery.

Since smart meters were announced in 2007 at the Union of British Columbia
Municipalities annual convention, BC Hydro has included smart meters in our planning
and province-wide communications. We have informed customers about the program
through open houses, letters, emails, bill inserts, newsletters, our website, advertising,
our call centre and pre-installation communications. The majority — 99.9 per cent — of
our customers accept smart meters as a necessary upgrade.

The BC Utilities Commission (BCUC) will review the prudency of BC Hydro’s decisions
and actions in relation to the implementation of the Smart Metering Program.
Furthermore, BC Hydro submits quarterly updates to the BCUC on the program, which
can be found on the BCUC website.
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BC Hydro is committed to continuing to build awareness of the Smart Metering Program,
and addressing our customers’ questions and concerns.

Procurement

BC Hydro's smart metering system contracts are awarded through a market driven,
competitive and transparent process. Requests for Proposals (RFP's) were posted on
BC Bid for any interested market participant to respond.

The decision to award any Smart Metering Program contract is made by an evaluation
team consisting of appropriate subject matter experts. The final recommendation is then
taken to the Board of Directors for approval. The Board themselves are subject to highly
rigorous governance rules and policies. In addition, the smart meter procurement
processes were overseen by an independent Fairness Advisor who provided BC Hydro
with a written opinion that the procurements were fair and compliant with stated
procurement policies and objectives.

Over the last four years, BC Hydro has thoroughly researched all of the available options
and after an open, competitive tendering process, chose a smart metering system that
was the best possible solution for our customer, operational and infrastructure
requirements. Other options would either not work in British Columbia with our existing
electricity system, infrastructure and topography, or would be prohibitively expensive.

Health

Our provincial health authorities and scientific experts have confirmed that smart meters
are safe. BC Hydro's smart meters will be active, in total, for an average of one minute
per day. In fact, the exposure to radio frequency from a BC Hydro smart meter over its
entire 20-year life span is equivalent to the exposure during a single 30-minute cell
phone call. Additionally, our smart meters are well below Health Canada’s exposure
limits and the precautionary limits set by Switzerland, the country with the most rigorous
standards in the world.

Radio frequency has been studied extensively over the past three decades and in more
than 25,000 peer-reviewed studies, and no relationship between low levels of radio
frequency exposure and health has been demonstrated. BC Hydro recognizes that there
is active discussion and ongoing research into the possible health and environmental
effects related to radio frequency signals.

In putting radio frequency, particularly heavy cell phone use, into Category 2B, the World
Health Organization (WHO) explained that after reviewing thousands of studies they
could not draw any definitive conclusions, but have called for further investigation.

While smart meters and cell phones both communicate wirelessly, they have different
parameters. Smart meters are located outside of the home and transmit less than one
minute per day at one hundredth the power of a cell phone. Again, the cumulative
exposure to radio frequency from a smart meter — over its entire 20-year lifespan — is the
equivalent to a 30 minute cell phone conversation.

If everything listed in the World Health Organization's Category 2B was banned there
would be no cars, no coffee, no pickles, no WiFi, no cell phones, no medical alert
systems, no GPS, no radios, no TV's, or airports. Doctors would not be allowed to carry
pagers to deal with emergency situations. Retailers would not be able to use debit card
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readers or security systems. Couriers would not be able to track your packages. Coffee
shops, convention centers and hotels with Wi-Fi would be considered hazardous work
environments.

For more information on the WHO's announcement, please refer to Provincial Health
Officer Perry Kendall's statement.

We understand that some Richmond residents have concerns related to the Smart
Metering Program. For those individuals who have unique health circumstances, BC
Hydro is committed to working with them on a case by case basis to determine mutually
agreeable solutions.We encourage customers who have questions or concerns to
contact us directly at smartmeters@bchydro.com or 1-866-535-5505.

More information on smart meters and radio frequency can be found in the attached fact
sheet.

Privacy & Security

We take the responsibility to protect our customers’ privacy and security very seriously,
and we are working closely with the Office of the Information and Privacy Commissioner
for British Columbia to ensure we meet legislated privacy standards, and that
appropriate privacy and security measures are built into the entire smart grid system. All
information BC Hydro collects is handled in accordance with B.C.'s Freedom of
Information and Protection of Privacy Act. BC Hydro does not share personal information
with third parties, unless required by law.

Smart meters do not capture real-time usage — they record total energy consumption on
an hourly basis and cannot identify the specific appliance or activity that used the
energy. This is the same type of information that the old meters have always collected.

Further, it is an industry best practice to use multiple layers of security to ensure there
are no single points of vulnerability in a system. BC Hydro's smart meters use multiple
layers of security: the data is encrypted, transmitted through secure channels, processed
in secure facilities and managed by strict access control policies — much like online
banking.

For more information about the privacy and security of the smart metering system,
please see the attached fact sheet.

Cost
The Smart Metering Program will pay for itself by helping BC Hydro manage the
electricity system more efficiently and cost-effectively.

Smart meters will save families and businesses about $70 million over the next three
years alone through lower rates. In the longer term, the program returns $1.6 billion in
benefits over 20 years. All of those savings will be passed on to customers, helping to
keep your rates among the lowest in North America.

Smart meters will also help you reduce your electricity bills by providing more

information about how much power you are using. New conservation tools can help you
save up to 15 per cent.
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Once the smart metering system is in place, you will be able to track your energy use by
accessing a password protected BC Hydro account online. Your online account will
display how much energy you have used, when it was used and at what cost — up to the
previous day. Every customer will have access to this new tool free of charge.

More information about the costs and benefits of the program can be found in the
attached business case.

Experiences in Other Jurisdictions
Smart meters are the new global standard for a modern power grid — about one billion
smart meters will be installed worldwide by 2020.

In Ontario, the rollout of time-of-use rates coincided with the introduction of the HST and
the extreme heat wave last summer — which were the real causes of the rate increase. It
should be noted, that BC Hydro will not be adopting time-of-use rates. Time-of-use rates
are used by other jurisdictions to reduce demand at peak times. The fact is we don't
need them here in B.C. because we have a flexible hydroelectric system. We can rely on
our hydro power that we store throughout the year so that we have enough electricity
available to us on those peak days.

Tests in California and Texas have shown smart meters to be 99.96 per cent accurate.
Accuracy problems — that may have resulted in bill increases — in those jurisdictions
turned out to be with the old meters. Federal regulations from Measurement Canada
requires that all meters in service in Canada, including new smart meters, are within a 1
per cent accuracy tolerance.

Smart meter Installation

As we exchange our meters throughout the province we are finding some unsafe
situations related to the customer’s wiring and/or their meter socket.

Broken Meter Sockets: Through our meter installation process we are identifying a small
number of situations where there is damage to the meter socket. We are taking the
necessary steps to ensure the customer’s home is safe.

While we're only discovering this issue in approximately 0.05 per cent of our
installations, it is critical that these situations be repaired before electricity is restored so
that residents and our workers are safe.

Safety must remain our top priority.

Electricity Theft: Please refer to section 6.

Fire: The risk of smart meters causing electrical problems is the same extremely low risk
that exists with today’s meters. Smart meters consume very little power. It would be
comparable to saying your monitor on standby is a fire risk.

In addition, the Smart Metering Program will introduce new technology that will help to

substantially reduce the current levels of electricity theft — and the fires associated with
them. Surrey’s Fire Chief Len Garris says, ‘If there’s anything that will have a single
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dramatic effect on public safety issues and the risk of fire and electrocution in
communities BC, it will be the installation of smart metering.”

Through the installation process, we are uncovering unsafe situations related to
customers’ wiring that, if left unaddressed, could cause fire. For more information,
please see section 6.

Interference

Smart meters are very friendly to other wireless devices. BC Hydro meters use
“frequency hopping” technology, which is resistant to interference. If the channel is being
utilized by another device, the smart meter will find an alternative communication
channel.

Individuals concerned about medical devices should know modern medical devices have
built-in features to protect them from most types of interference produced by other
electrical equipment a person may encounter in their daily lives. For example, studies
indicate that current pacemakers have been designed to filter out any electromagnetic
interference effects from wireless technology such as cellular phones and two-way
radios.

BC Hydro’s smart meters have been benchmarked against the most stringent standards
in the world for radio frequency exposure, and their power density is well below that limit.
In addition, they transmit for less than a minute a day.

Customers who are concerned about interference with their medical devices are advised
to talk to their doctors.

2. Input from the Medical Health Officer

Not applicable.

3. Information on the status of smart meters in Richmond

BC Hydro began installing smart meters in Richmond in July 2012, and we expect to
finish installations in your area by January 2012.

To date, BC Hydro has installed approximately 45,000 meters in your community.

4. Matters of jurisdiction between the various parties involved

All residential and commercial customers will be receiving a smart meter not only
because doing so is integral to modernizing our system, but also as part of our
requirement to meet our obligations under the Province of British Columbia’s Hydro and
Power Authority Act and the Clean Energy Act. Smart meters are an integral part of the
provincial electricity system that BC Hydro is responsible for delivering and maintaining.

As a condition of accepting continuous electric service, BC Hydro has the right to enter

your property to install and maintain electric meters, including smart meters. BC Hydro
will be installing the new smart meter in the same location as the existing meter.

3392205 G P - 33



The homeowner owns the meter base that the smart meter connects to. Customers can
move the meter base and location of the smart meter the property, at the customer’s
cost. If a customer would like more information about the option to relocate the smart
meter and the required next steps, please contact us at 1-866-535-5505.

5. What the city’s role in granting protections may be, and the associated costs

Not applicable.

6. The various processes for shutting down power to homes with suspected grow-
ops

Through our meter installation process we are identifying a small number of homes
where there is an illegal alteration to, or bypass of, the meter — in some cases these
alterations were likely made prior to them owning and living in their house.

We must turn off the power until the safety risk of a potential electrocution or house fire
can be eliminated. This step is absolutely necessary to ensure the safety of the resident
and BC Hydro workers. We have no way of knowing what other alterations have been
made beyond what has been observed when the meter is pulled off.

We there is physical evidence of tampering, BC Hydro takes the following steps:

e A security investigation is immediately triggered and BC Hydro personnel are
sent to the premises. Power is disconnected to keep everyone safe.

e There are security protocols that must be followed when investigating a theft and
that precludes immediately notifying the customer.

e The homeowner is notified after the security investigation has been completed —
within 24 hours.

e The customer needs to remove the bypass and make any necessary repair
before a new meter can be safely installed and power restored.

e ltis the customer’s responsibility to find an electrician to complete the repair
work, including completing the necessary permitting process. Once the work has
been completed the customer (or their electrician) will contact BC Hydro to
reconnect service.

o BC Hydro recognizes that there are some cases where our customers are victims
of electricity diversions, as alterations are sometimes made prior to them owning
and living in their houses.

7. BC Hydro’s employment situation and other cost issues

Please clarify this question to ensure we provide you with the information you require.

8. A map of the City of Richmond showing the locations of the smart meter data
collector

For safety and security reasons, BC Hydro does not disclose the location grid
infrastructure.
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SMART-: ETERING PROG

ATTACHMENT 3

British Columbia’s electricity system has changed very little over the past 50 years and has not
kept pace with the rapid growth of technology and other demands on the system. Introducing
smart meters is a key first step in modernizing BC Hydro's electricity system.

BC Hydro's new smart meters will provide many benefits to B.C. families and businesses,
helping them save money and also allow them to make choices about how they manage their
electricity consumption.

HOW WILL SMART METERS BENEFIT YOU?

Keeping rates low

BC Hydro can operate more efficiently with smart meters by reducing power loss, which will
benefit B.C. customers by helping to keep our rates among the lowest in North America. They will
save our customers about $70 million over the next three years alone in lower rates.

New customer tools to manage energy use and save money
Customers and businesses will have access to new smart meter enabled tools that they can use
~ to manage and conserve their energy use by up to 15 per cent, helping them save money.

Get the lights back on faster and more safely during power outages

Right now, when your power is out, you need to call BC Hydro to let us know. Smart meters will
automatically send an alert to BC Hydro when your power goes out, so that our crews can get to
the outage and restore power faster.

Support innovative new uses of clean electricity

Smart meters will create new opportunities in the green energy field by enabling small, local
generation sources - such as wind, solar, biomass and geothermal - to connect to the grid,
ensuring our energy remains clean and renewable.

DID YOU KNOW THAT SMART METERS...

e Are the new global standard for a modern power grid - about one billion smart meters will
be installed worldwide by 2020.

e Are safe - they communicate at very low power for an average of 1 minute per day.
e Help keep rates low reducing rate pressures by $70 million over the next three years alone.

= Help you reduce your energy use - new conservation tools enabled by smart meters can
help you conserve up to 15 per cent of your energy.

s Are secure - your data is protected with an encryption system similar to
online banking systems.

e Are accurate - tests show smart meters are 99.99% accurate.

e And other wireless electrical and water meters are used by: Nelson Hydro, FortisBC, City
of Penticton, City of Abbotsford, City of Grand Forks, City of Richmond, City of Chilliwack,
Village of Queen Charlotte.
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Public Safety

"If there’s anything that will have
a single dramatic effect on public
safety issues and the risk of fire
and electrocution in communities
throughout B.C., it will be the
installation of smart metering.”

Len Garis,
Surrey Fire Chief

Choices

“Our research has shown that the
deployment of innovative clean
technologies such as smart meters
allows consumers to make choices
about their use of energy. Today's
enlightened consumers want to
make a difference, and this type of
technology allows them to do so.”

John Wiebe,
CEO, GLOBE Foundation

Sustainable Clean Energy Future

for Generations

“We are very fortunate that B.C.
is one of the places in the world
where the use of new technologies,
such as electric vehicles, will
really make the most difference.
That's because electric vehicles
operating in B.C. will be using
clean, hydroelectric energy, not
electricity made from burning
coal. Smart metering will enable
us to incorporate new renewable
energy sources and advanced
technologies, arming us for

the inclusion of 21st century

innavations.”

Dr. Brian Nattrass,
Sustainability Partners



MART METERING PROGRAM |

MYTH VS. FACT

MYTH: Smart meters are harmful to your health
FACT: Smart meters are safe, as confirmed by health and science authorities including B.C.'s Provincial Health Officer.
e Smart meters communicate for a total average of one minute per day.

« Exposure to radio frequency during a 20-year life span of a smart meter is equivalent to the exposure during a single
30-minute cell phone call.

» BC Hydro's smart meters are well below Health Canada’s exposure limits and the precautionary limits set by
Switzerland, the country with the most rigorous standards in the world.

MYTH: Smart meters will increase your electricity bill
FACT: The Smart Metering Program will help keep rates low by creating a more efficient power system and reducing power loss.
They will save customers about $70 million over the next three years through lower rates.

MYTH: Smart meters will reveal your personal behaviour or habits

FACT: Smart meters do not capture real-time usage - they only record total energy consumption on an hourly basis and cannot
identify the specific appliance or activity that used the energy. This is the same type of information that the old meters have
always collected.

MYTH: Smart meters will allow the sale of your personal information

EACT: Allinformation BC Hydro collects is handled in accordance with B.C.'s Freedom of Information and Protection of Privacy Act.
BC Hydro does not share personal information with third parties, unless required by law. We have also been working with the
Office of the Information and Privacy Commissioner to help ensure your personal information remains secure.

MYTH: Smart meters can be easily hacked

EACT: Itisan industry best practice to use multiple layers of security and ensure there are no single points of vulnerability in a
system. BC Hydro’s smart meters use multiple layers of security: the data is encrypted, transmitted through secure channels,
processed in secure facilities and managed by strict access control policies - much like online banking.

#MYTH: Smart meters will make your appliances malfunction

FACT: Installation of a smart meter at a residence generally results in a one-minute power outage. Household appliances are
designed to withstand simple power interruptions, such as those caused by storms. Replacing an old mechanical meter
with a smart meter is no different.

MYTH: Smart meters will not help you conserve electricity
FACT: Smart meters will provide you with access to new tools to manage your energy use, helping you save money and
conserve electricity. Conservation tools can help you reduce your energy use by up to 15 per cent.

#MY¥TH: The Smart Metering Program is too expensive

FACT: The Smart Metering Program will pay for itself by helping BC Hydro manage the electricity system more efficiently and cost-
effectively. For example, the program allows a more accurate measurement of the amount of electricity on the system to help
reduce wasted electricity. Another example is that we will be able to more efficiently dispatch crews during power outages,
thereby reducing the number of repeat trips to a neighbourhood and streamlining the restoration process.

MYTH: Smart meters contain mercury
EACT: The Itron OpenWay CENTRON meters that are being installed in B.C. do not contain mercury. This myth stems from a
product disposal manual for older Itron products that are no longer manufactured, and are not used by BC Hydro.

You can count on us to continue to provide important Smart Metering Program information.

Learn more at bchydro.com/smartmeters or e-mail us at smartmeters@bchydro.com BG hgdm i S gve
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ATTACHMENT 4

Safety is our top priority for BC Hydro and is an important focus of the Smart Metering Program. After decades of research, there are no
demonstrable health or environmental effects from exposure to low level radio frequency signals.

Here are the facts about smart meters and their low level radio frequency:

Smart meters are active for an average of one minute per day.

Residential smart meters are active for a total average of one minute per day, which includes the relay of information that may be
required for data transmission and coordination between meters. In fact, the exposure to radio frequency from a smart meter—over its
entire 20-year life span—is equal to a single 30 minute cell phone call,

Smart meters communicate using very low power signals.

Unlike other wireless infrastructure, smart meters use very low power signals—about one watt. This is less than 2 microwatts per
centimetre squared (pW/cm?) when standing adjacent to the meter.

Radio frequency signal strength goes down quickly with distance.

Smart meters are installed outside customer homes and the power density reduces with distance. Three metres from the smart meter, the
radio frequency signal drops to less than 0.5 per cent (0.005 yW/cm?) of the Health Canada exposure limits.

In high-density residential complexes, like apartment buildings, the meters communicate with each other using collaborative network
technology. Due to the closeness of meters within the meter bank, the cumulative effect peaks at just two times the power density of a
single meter. This is equal to spending four minutes in a wireless internet café over one year.

Smart meter signals are far lower than some of the strictest thresholds in the world.

Europe has some of the world’s strictest radio frequency regulations. Switzerland, for example, has a precautionary limit of 4.5 pW/
cm? for highly sensitive areas like schools and hospitals. In comparison, BC Hydre smart meter signals—at the same distance of
20 centimetres (8 inches)—are less than 2 yW/cm?.

Existing meter boxes act like a reflective shield.

Existing meter boxes, the socket where smart meters are installed, act like a reflective shield that further directs smart meter radio
frequency signals away from the home.

Like smart meters, collectors use lower power, infrequent, short signals.

Collectors, which receive data from smart meters and send it to BC Hydro, are mounted on existing utility poles 5.5 to 7.5 metres
{18 to 24 feet) off the ground and are inactive 99 per cent of the time. The collector also uses extremely low power—about one watt.

BC's health authorities confirm that smart meters pose no known health risk or reason for concern.

Dr. Patricia Daly and Dr. John Blatherwick, the current and previous Chief Medical Health Officers for Vancouver Coastal Health, confirm
there is no known health risk and no reason for concern over radio frequency from normal cell phone usage. Smart meters transmit at
one hundredth the power of a cell phone.

BChydro

REGENERATION

S

GP -37



ADDITIONAL RESOURCES

B.C. Centre for Disease Control
Measurement of Radio Frequency [RF] Emissions from BC Hydro Smart Meters and an Associated Collector
http://www.bccde.ca/NR/rdonlyres/43EF885D-8211-4BCF-8FA9-0B34076CE364/0/June92011_BCCDCReport_BCHydroSmartMeters.pdf.

Electric Power Research institute
An Investigation of Radiofrequency Fields Associated with the Itron Smart Meter - December 2010
http://my.epri.com/portal/server.pt?Abstract_id=000000000001021126

California Science Council on Science and Technology
Health Impacts of Radio Frequency from Smart Meters - January, 2011
http://www.ccst.us/publications/2011/2011smartA.pdf

Edison Electric Institute (EEI), Association of Edison Itluminating Companies {AEIC), Utilities Tetecom Council {UTC}
A Discussion of Smart Meters and RF Exposure Issues
http://www.aeic.org/meter_service/smartmetersandrf031511.pdf

University of Ottawa Wireless Communications and Health
Frequently Asked Questions
http://www.rfcom.ca/fag/index.shtml

International Commission on Non-lonizing Radiation Protection [ICNIRP]
Exposure to high frequency electromagnetic fields, biological effects and health consequences (100 kHz-300 GHz] - 2009
http://www.icnirp.de/documents/RFReview.pdf

Waorid Health Organization
EMF Worldwide Standards Database
http://www.who.int/docstore/peh-emf/EMFStandards/who-0102/Worldmap5.htm

Switzerland Federal Office for the Environment
Non-ionizing Radiation Information, Technical Reports, and Ordinance
http://www.bafu.admin.ch/elektrosmog/01079/index.html?lang=en

Institute of Electrical and Electronics Engineers [IEEE]

|EEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields,
3 kHz to 300 GHz (C95.1-2005)

http://standards.ieee.org/findstds/standard/C95.1-2005.html

Health Canada
Safety Code 6 - August 2009
http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/radio_guide-lignes_direct-eng.php

Industry Canada
Canadian Table of Frequency Allocations
http://www.ic.gc.ca/eic/site/smt-gst.nst/vwapj/spectallocation-08.pdf/$FILE/spectallocation-08.pdf

{S Federal Communications Commission
Radio Frequency Safety FAQ - August 2010
http://www.fcc.gov/oet/rfsafety/rf-fags.html

Customers can count on us to continue to provide important Smart Metering Program information.
Learn more at bchydro.com/smartmeters or e-mail us at smartmeters@bchydro.com. BG hyﬂm l S gve
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ATTACHMENT 5

BC Hydro has been collecting electricity consumption information, and protecting the privacy of your personal information, for 50 years.
We continue to take the responsibility of protecting the privacy and security of your personal information very seriously and that is why
we are working closely with the Office of the Information and Privacy Commissioner for British Columbia [OIPC] to ensure we meet
legislated privacy standards, and that appropriate privacy and security measures are built into the entire smart grid system.

BC Hydro's smart meters do not know what appliances you are using

Smart meters cannot identify which appliances you are using, or when you are using them. Your meter will measure and report the
aggregate amount of energy used or generated in your home on an hourly-basis. In total, this is the same electricity consumption data
that BC Hydro has always collected, just collected more frequently.

Smart meter data does not reveal your behaviour or habits

Smart meters record the total aggregated electricity usage on an hourly basis; smart meters do not capture real-time usage.

Many appliances turn on and off automatically, such as your refrigerator or baseboard heater, while others constantly consume a low
level of energy such as digital alarm clocks. Due to the automated nature of many appliances’ electricity consumption, and the fact that
smart meters only record total usage on an hourly basis, BC Hydro cannot identify or infer your activities within your own home. BC Hydro
uses the collective information from all customers to effectively manage electricity resources and plan for electricity transmission systems
to ensure high quality power is available to you whenever you need it. Below is a visualization of a house’s consumption data BC Hydro
collects over a week.

SAMPLE WHOLE HOUSE KWwH LOAD, MARCH 27 TO MARCH 27, 2013

kWh Load

Hours of the Week

Smart meters do not store personally-identifiable information

The information collected by smart meters will be handled in accordance with British Columbia’s Freedom of Information and Protection
of Privacy Act (FOIPPA)—just as it is now with your existing meter. As part of our 'privacy-by-design’ development approach, BC Hydro's
smart meter will only contain measured consumption information and net any customer’s personal identifiers [such as name, address,
account numbers, or others). Once the smart meter data has been securely transmitted to BC Hydro’s protected data centre,

your electricity consumption information is then aligned with your account information to enable customer billing.

BGhydro |
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BC Hydro will not sell your personal information to third parties

All of the information BC Hydro collects will continue to be handled in accordance with British Columbia’s Freedom of Information and
Protection of Privacy Act [FOIPPA). BC Hydro is prohibited from disclosing personal information to third parties unless required by law
as described in FOIPPA. In the case of customer service inquiries, validation of the customer’s account is required and access by our
customer service representatives will be logged to ensure adherence to privacy policies.

Smart meters securely communicate consumption info using multiple layers of encryption

Smart meter data is protected through a specially designed communication protocol that controls access using security certificates
(asymmetric-key cryptography] and scrambles data using encryption (symmetric-key cryptographyl. The two cryptographic systems
work together to ensure that the data remains secure and the communication channels cannot be infiltrated by external entities.

Security industry professionals recognize the industry best practice of using multiple layers of security is the best way to ensure there
are no single points of vulnerability from either a security or privacy perspective. BC Hydro's smart meters use multiple layers of security,
starting with the data being encrypted, transmitted through secure channels, processed in secured facilities, and managed by rigorous
access control policies.

B.C. Office of the Information and Privacy Commissioner Review

The B.C. Information and Privacy Commissioner is reviewing the privacy and security of customer data collected through BC Hydro's
Smart Metering Program to ensure your personal information remains secure. BC Hydro welcomes this independent review as we are
confident it will help address any customer concerns about privacy within the Smart Metering Program.

Additional Resources
7 Foundational Principles of Privacy by Design Ontario Information and Privacy Commissioner
http://www.ipc.on.ca/images/Resources/7foundationalprinciples.pdf

Advanced Encryption Standard (AES)
http://en.wikipedia.org/wiki/Advanced_Encryption_Standard

B.C. Office of the Information and Privacy Commissioner
http://www.oipc.bc.ca

Communications Security Establishment Canada [CSEC)
http://www.cse-cst.gc.ca/index-eng.html

Elliptic Curve Cryptography [ECC]
http://en.wikipedia.org/wiki/Elliptic_curve_cryptography
Public-Key Cryptography
http://en.wikipedia.org/wiki/Public-key_cryptography
Role-Base Access Control (RBAC]

http://en.wikipedia.org/wiki/Role-based_access_control

7628 Guideline for Smart Grid Cyber Security, NIST Interagency Reports—Computer Security Resource Center
http://csre.nist.gov/publications/PubsNISTIRs.html

North American Electric Reliability Corparation NERC) Critical Infrastructure Protection
http://www.nerc.com/page.php?cid=6169

Customers can count on us to continue to provide important Smart Metering Program information.
Laarn more at behvdro com/smartmeters ar email us at smartmeters@bchydro.com.
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EXECUTIVE SUMMARY

In 2011, BC Hydro will begin implementation of the Smart Metering Program. The Smart Metering Program will pay for itself
through reduced theft of electricity, energy savings, and operating efficiencies.

BC Hydro's Smart Metering Program is an important foundational step in the modernization of BC Hydro’s electricity system.
The program involves replacing existing customer meters, now becoming obsolete, with a comprehensive smart metering system.
This system includes the technology and telecommunications infrastructure needed for BC Hydro to continue to manage the
electricity system in a reliable, safe and cost-effective manner.

Substantial Benefits to Customers
The Smart Metering Program will:

o Improve safety and reliability through faster and precise outage notification and a reduction in the damage caused by
illegal electricity diversions.

e Enhance customer service by reporting electricity use mare accurately, eliminating estimated bills, simplifying the process
of opening and closing an account when moving, and reducing the need for onsite visits by field crews.

o Reduce electricity theft that currently amounts to approximately $100 million a year in lost revenue—costs that are borne
by all legitimate BC Hydro customers.

o Improve operational efficiency and reduce wasted electricity through voltage optimization. Lower operating costs are
passed on to all customers in rates.

e Support greater customer choice and control by offering optional in-home feedback tools that provide direct and timely
information to customers about their electricity consumption.

e Help modernize British Columbia’s electricity system by replacing nearly obsolete meters, and creating the foundation
for supporting new uses of electricity such as electric vehicles, customer generation and microgrids.

implementation to be Prudent and On Budget
Smart meter installation will be on time and on budget. Installation of smart meters will begin in 2011 and will be complete
by the end of 2012 with other elements of the program implemented through 2014,

Security, privacy and safety features in smart metering infrastructure will include encryption of data similar to that used by
online banking systems, and mandatory criteria was included in all procurement processes to ensure only proven technologies
were considered.

BC Hydro will maintain existing rate structures throughout the meter installation process. Any new rate structures will be
subject to public consultation and review by the independent British Columbia Utilities Commission.

The BC Utilities Commission will review the prudency of BC Hydro's decisions and actions in relation to the implementation
of the program.

Benefits for BC Hydro Customers Exceed Costs
The Smart Metering Program business case shows that the benefits exceed the cost by $520 million in today’s dollars.
These benefits are attributed to four primary areas including:

«  Operating Efficiencies—More efficient use of distribution assets and streamlining of business processes, reducing operating
and future capital expenses;

e  Energy Savings—Lower electricity use through improved system control, operational efficiencies and providing customers

with new options to better manage their electricity consumption;




e Revenue Protection—Includes both recovery of revenue (e.g. back-billing) and prevention of future potential revenue loss
le.g. reduced theft); and

¢  Capacity Savings—Lower electricity use at certain key periods, which reduces peak demand and capacity constraints.

Almost 80 per cent of the guantified benefits delivered through the Smart Metering Program result from BC Hydro activities.
If customers take advantage of the conservation tools to be implemented by the Smart Metering Program, the overall benefits
increase significantly.

Positive Net Present Value

The Smart Metering Program business case has a net present value [NPV] of $520 million through F2033. The NPV remains
positive even if all costs are incurred but only the BC Hydro operational efficiencies are realized. The NPV also remains positive
if all benefits are achieved at the low end of the estimated benefit range.

The following table summarizes the key financial components of the Smart Metering Program business case, resulting in the
positive NPV of $520 million.

ELG CASE SUMMARY IN NOMINAL AND PRES

I VALUE

| Business Case Summary | Nominal Value {$M] | Present Value ($M]
| Gross Benefits attrlbutabl";;; Smart Metermg ngram Less costs related B o $4,658 | $1,629 |
| to the achievement of individual benefits
Less: Ongoing o};erating and maintenance expenses and incremental asset ['M_SE (330)
replacement capital _
| Less: Smart Metering Program Costs T (9301 (779)
Totai Net Value f;;t;; period F2006 to F2033 i $%,?83 . $520

Rate Analysis
Net benefits will flow into lower rates for customers, reducing them below what they would otherwise be in the absence of
BC Hydro's investment in the program.

KEY TiMELINE FOR CUSTOMERS

| Stage Timeframe Key Actwitles __________________
Program Underway and | Customers have access—lhrough the BC Hydro websnte blll inserts, and community
Information throughout the | events—to information about the Smart Metering Program, the smart metering

program system that will be installed, how it works, and other topics of customer interest.

Customers can share their feedback, concerns, and interest directly through calling,
email, community events, and customer research.

Installation of . Mid 2011 Customers receive information packages before smart meters are mstalted in their
_ Smart Meters _through 2012 | community’.
~ In-home 2012 through Customers receive lnformanon hlghllghtlng new optlons available to support thEH‘
Feedback Tools 2014 energy conservaticn efforts.

Customers receive a rebate for a basic in-home display device that can be redeemed
at select stores.

Customers will have access to information about their elactricity use, up to the
previous day, through a secure Power Smart website.

! Smart meter installation will begin simultaneously in communities throughout the province.
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INTRODUCTION

BC Hydro was created 50 years ago to plan, build and deliver a clean, reliable supply of electricity to homes and businesses
throughout our growing province. Investments in dams, generating stations and transmission and distribution networks ensured
a stable supply of electricity for generations of British Columbians that followed.

Thanks te this visionary planning and investment, BC Hydro has been reliably meeting our province's growing energy needs
for the last 50 years. However, vitally important elements of our electricity system infrastructure are reaching an age when
significant investment is required to keep our system reliable.

At the same time that our electricity system is aging, demand for power is growing. The latest forecasts show demand for
electricity in British Columbia growing by as much as 40 per cent over the next 20 years. That's the equivalent of adding five
more cities the size of Vancouver to our system.

The Need for Smart Metering
Home electronics, consumer products,
and manufacturing automation are just
a few examples of how technology has
advanced, leading to more electricity
use than ever before.

The electricity system that supplies the
energy to support this demand hasn’t
kept pace. For example, meters—

the devices that measure how much
electricity customers are using—have

not fundamentally changed since the
1950s. In fact, the electro-mechanical
meter is becoming obsolete and will
soon no longer be manufactured.

Customers are using more technology than ever before.

Today, BC Hydro's meters provide a one-way flow of information [from the customer to the utility] that is very basic and not timely.
For example, residential and commercial customers might be surprised to learn that BC Hydro does not know of outages until,
and unless, customers call to tell us the power is out.

The electricity system must be updated to ensure that BC Hydro can continue to provide customers with safe and reliable
electricity.

Modernizing British Columbia’s electricity system will also ensure that advances in technology can be accommodated.
Without new investment in technology and systems the 201" century electricity system will be unable to support 21* century
innovations such as solar panels, electric vehicles and increased customer service options.

Utilities around the world are upgrading their electricity systems and adopting smart meters to enhance customer service,
improve reliability and make their operations more efficient. By 2015, 250 million smart meters will be installed worldwide?

In short, investing in smart metering infrastructure is as important as renewing and reinvesting in our dams and generating
facilities.

Over the next three years, BC Hydro will be investing $2 billion per year to build and renew dams, generating facilities, and
transmission and distribution networks to ensure a safe and reliable supply of power continues to flow to B.C.’s homes and
businesses. A key component of this investment is the Smart Metering Program.




WHAT IS THE SMART METERING PROGRAM?

Smart meters are part of an integrated program that will pay for itself through reduced theft of electricity, energy savings,
and operational efficiencies. This means that over the long term the Smart Metering Program will reduce customer rates
below what they would otherwise be in the absence of BC Hydro's investment in the program.

BC Hydro’s Smart Metering Program is an important foundational step in the modernization of BC Hydro’s electricity system.
It invalves replacing existing customer meters with smart meters and upgrading the technology and telecommunications
infrastructure that allows BC Hydro to manage the electricity system in a reliable, safe and cost-effective manner.

The program consists of:

The broad scope of the Smart Metering Program is described further in Appendix 2.

Smart meter installation will begin in 2011 and will be complete by the end of 2012.
Customers will be notified in advance when the meter exchange will take place in
their community. While customers do not need to be home for the meter exchange,
they do need to ensure technicians have access to their current meter. There will
be a brief service interruption during the meter exchange, which takes only minutes.
Once smart meters are installed, customers will have the option of adopting in-home
feedback tools. For example:

Smart meters are digital meters that allow two-way communications between a customer’s meter and BC Hydro through
a secure connection that captures the amount of electricity consumed and when. For more information about smart meter
safety, security, and privacy, see Appendix 1.

Optional in-home feedback tools to provide up-to-date energy consumption and price infermation directly to residential
and commercial customers providing them with more choices to actively manage their electricity use.

Systems and infrastructure to reduce electricity theft that will help to create safer communities and mitigate rate impacts
borne by legitimate customers .

Advanced telecommunications infrastructure to allow BC Hydro to more accurately measure the actual flow of electricity
through the system and support advanced electricity system management and customer applications.

Information technology systems to integrate meter reading data into BC Hydro’s customer billing, load forecasting and
outage management systems.

Customers can choose to take advantage of incentives to purchase an in-home
display device that provides near real-time information about their energy use;
and

All customers will have access to a secure website that provides prior day ) .
. . Your new smart meter will replace the existing
consumption data and other tools to analyze electricity use. meter on the outside of your home or in your

meter bank if you live in a multi-dwelling unit.

If you choose an optional in-home display,

the smart meter can send real-time consumption
and price information directly to you.

? Pike Research, Movember 2009
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BENEFITS

BC Hydro's Smart Metering Program delivers substantial benefits to customers.
Specifically, the program will:

s Improve safety and reliability;

Enhance customer service;

¢  Reduce electricity theft;

e Improve operational efficiency and reduce wasted electricity;
e Support greater customer choice and control; and

*  Help modernize British Columbia’s electricity system.

improve Safety and Reliability

Power line technician during a Campbell River
snowstorm.

Keeping customers’ power on requires BC Hydro to dispatch crews day and night, under all types of weather conditions to search
for, assess, and repair faults on the electricity system. The current metering infrastructure does not provide any residential
customer outage information to BC Hydro. In fact, BC Hydro is not aware of outages until customers callin to inform us that

the power is out.

Due to this lack of detailed and specific outage information, field crews engage in
significant travel to identify the location and cause of an outage, increasing personal
risk as well as delaying restoration times. During storm season, the outages are
frequently at multiple locations and the risk is even higher due to the need to drive
and fly under adverse conditions.

In addition, theft of electricity is occurring in increasingly dangerous ways, posing
major safety risks to the general public, first responders and BC Hydro employees
through the threat of fire and electrocution. For example, in Surrey, approximately
50 per cent of marijuana growing operations inspected by the fire department
involved diversion of electricity from BC Hydro distribution lines. Theft also causes
strain on the distribution infrastructure resulting in an estimated 100 premature
transformer failures a year.

The Smart Metering Program will deploy new technologies, better analysis and
notification tools, and automated decision-making that will result in improved public
and employee safety and shorter outage restoration times. Benefits include:

e  Faster outage notification—Real-time outage notification provided
automatically by smart meters will serve to pinpoint problems quickly and
specifically, reducing the amount of travel required under adverse conditions
and accelerating the restoration process.

e Reliable restoration notification—Allowing field crews to quickly confirm the
outage has been addressed instead of driving along the electricity lines to look
for secondary outage problems.

e Reduced risk and fewer outages from electricity diversions—By helping
identify potential electricity diversions in a more consistent and automated way,
the Smart Metering Program will reduce safety risks and customer outages
that are caused by premature transformer failures.
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Smart meters will decrease illegal electricity
diversion [shown here], keeping neighbourhoods
safe from fires like the one that destroyed this house.

Photo credit: Vancouver Fire and Rescue Services
and Vancouver Police Department
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Enhance Customer Service
Smart meters capture more accurate and detailed electricity use information,

which will result in enhanced customer service including:

More accurate meter readings—Anomalies in reported electricity use can
be reconciled quickly and accurately with the use of hourly meter data rather
than bi-monthly meter reads or estimated bills.

Elimination of estimated billing—With smart meters in place, customer bills
will be generated from actual electricity use, not from estimated readings
based on profiles.

More streamlined moving procedures—With automated meter reads available
on request, customers can receive an accurate, up-to-date final bill and will
no longer have to deal with transferring bill amounts when they move into or
move out of a home or business.

Call centre agents will have more accurate
information available to address customer
questions related to their bills, electricity use,
or opportunities for energy savings.

Better informed customer service representatives—BC Hydro call centre employees will have substantially more accurate
information available to address customer questions related to their bills, electricity use, or opportunities for energy savings.

Increased privacy and convenience—Customers will no longer need to provide meter readers with regular access.

Reduced onsite visits—Automated meter reading, automated connection services, and more information available for
problem solving, will reduce the need for BC Hydro to send crews to customer homes and businesses resulting in direct

savings that will be passed on to customers.

Reduce Electricity Theft
Legitimate customers bear the cost of electricity theft, which has grown significantly from approximately 500 GWh in 2006 to

an estimate of at least 850 GWh today—that's enough power to supply 77,000 homes for a year and amounts to approximately
$100 million a year in energy cost.

Although BC Hydro has identified over 2,600 electricity thefts over the past five years,
identifying and confirming theft is a time-consuming, inefficient and expensive

manual process. While BC Hydro cannot reasonably expect to eliminate all electricity
theft, augmenting the current manual process with new technology will substantially
reduce current levels of theft by:

Theft detection—New distribution system meters [different from those to be
installed at customer hames or businesses] located at key points on BC Hydro’s
system will measure electricity supplied to specific areas. Combined with soft-
ware tools to enable electricity balancing analysis, distribution system meters
will help BC Hydro identify electricity theft more accurately and address it
more quickly.

Tamper detection—Smart meters have a tamper detection feature that
automatically notifies BC Hydro if they have been removed from the wall or
otherwise manipulated.

%

Electricity theft results in higher rates for
legitimate customers,

Reducing electricity theft delivers tangible financial benefits through increased revenue, revenue recovery [e.g. back-billing],

and reduced cost of energy.
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improve Operational Efficiency and Reduce Wasted Electricity
Currently, BC Hydro transmits more electricity than needed by customers to ensure there is acceptable power quality delivered
to every customer. Reducing wasted electricity benefits all customers through lower operating costs.

The amount of excess energy required can be substantially reduced with better monitoring and control over the distribution
system including:

¢ Voltage optimization—Use voltage information collected from smart meters to make existing electricity control devices
[voltage regulators, capacitor banks, and transformers) along the distribution system more efficient. Simply put, less
electricity will be required to be transmitted to maintain expected power quality, resulting in less electricity having to be
generated or purchased, which in turn, lowers costs.

o Efficiencies in meter reading, meter sampling, distribution system maintenance, outage management, and load research—
Will significantly reduce operating costs.

Support Greater Customer Choice and Control

Today, customers have few tools to manage their electricity use because the current meters do not capture enough information.
Without specific and timely information, it is difficult for customers to take advantage of new service options or make informed
decisions to actively manage electricity in their own circumstances.

Research has shown that electricity is typically not something customers regularly think about, and that increasing customer
awareness by enabling them to view their own consumption in a timely manner can achieve electricity savings of up to 15 per cent.
See Appendix 3 for more information related to research.

More information and control will help customers to save money—and help to il R o
achieve BC Hydro's goal of meeting two-thirds of incremental electricity demand '
through conservation by 2020.

The Smart Metering Program will enable customers to have greater choice and
control of their energy use through:

e Optional in-home feedback tools—BC Hydro will provide incentives for customers - .
to adopt market available in-home displays, programmable thermostats, and N e
energy management software products. Optional in-home feedback tools will provide

g customers with more choices and control.
s Power Smart website—Customers will also have the option of accessing their

own secure consumption information through BC Hydro's expanded Power Smart
website.

e Rate Options—Smart meters capture information that will enable BC Hydro to design new rate structures that encourage
conservation during peak periods, such as voluntary time-of-use. The design of these rates will involve consultation with
customers and will be subject to review and approval by the BC Utilities Commission.

Hydroelectric Generation Transmission Substation Distribution k i c Generation
and Storage

BC Hydro Customer

Today's Elactricity System

Festures of a Modern Elactricity System
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Help Modernize BC Hydro's Electricity System
BC Hydro’s electricity system, including the current base of electromechanical meters, has changed very little over the past
50 years. These older style meters are becoming obsolete, as meter vendors switch to producing smart meters.

Upgrading to a smart metering system is a key foundational step in modernizing BC Hydro’s overall electricity system.
Additional measurement points throughout the electricity system combined with the ability to measure electricity to and from
a customer site will enable:

»  Support for new customer applications—Advanced telecommunications infrastructure will support advanced electricity
system functions and emerging applications like customer generation and microgrids.

o  Support for large-scale clean energy initiatives—Implementation of smart metering and network operations functions will
help BC Hydro to manage new uses for the electricity system such as electric vehicles, electrification of public transportation,
community-based generation, and integration of renewable fuel sources. For example, with a more modern electricity system,
customers who invest in solar panels, or other clean sources of electricity, could sell excess power back to BC Hydro,
or draw electricity from their electric vehicles during a power outage.

With a more modern electricity system, customers who invest in solar panels, or other clean sources of electricity, could sell excess power back to BC Hydro.

FINANCIAL ANALYSIS

The Smart Metering Program business case, originally developed beginning in 2006, was most recently updated in December 2010
and reflects updated benefit assumptions as well as increased cost certainty as a result of the procurement activity during 2010.
This section summarizes the benefits, costs, and net present value included in the business case.

Guantified Benefits
The Smart Metering Program business case includes approximately $1.6 billion in quantified benefits [present value),
to be realized over 20 years. These benefits are attributed to four primary areas including:

= Operational Efficiencies—More efficient use of distribution assets and streamlining of business processes, thereby reducing
operational and future capital expenses;

e Energy Savings—Lower electricity use through improved distribution system control, efficiencies and reduced consumption
by customers;

e Revenue Protection—Includes both recovery of revenue and prevention of future potential revenue loss through reduced
theft; and

«  Capacity Savings—Lower electricity use at certain key periods, which reduces peak demand and capacity constraints.
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Almost 80 per cent of the quantified benefits delivered through the Smart Metering Program result from operational efficiencies
within BC Hydro. If customers take advantage of the conservation tools offered through the program, the overall benefits
increase significantly. Additional information regarding each specific benefit stream, including key assumptions, is provided

in Appendix 4.

In addition to the quantified benefits, the Smart Metering Program will deliver numerous other benefits that have not been
quantified in this business case or cannot be monetized. A summary of these additional benefits can be found in Appendix 5.

The operational savings delivered by the Smart Metering Program will benefit all BC Hydro customers. As a publically-owned
cost-recovery utility, all benefits realized by BC Hydro are passed on to customers and will be reflected in rates. In addition,

customers will not be billed separately for the cost of the new smart meters.

TABLE 1: PROGRAM BENEFITS AS OF DECEMBER 2010—IN PRESENT VALUE
Type of Benelit Description : E;pected Benefit Sensiti\;i:y Range® |
{$ Million] | {% Million]
| Opet.'otion.a.{_E.fficiencieo: ........... M eterReadmg Automataon _ $222 : $1Bé—$247
Avoided Capital ':;;‘;; oming = $56‘$6;
Remote Re- connect Automation $47 $42-$52
”DI;'EI.;tlon NesetOptiization. $‘[_2_-_§.25
A — $10 $5-315
Continuous Optimization and Load Research $6 $2-%10 |
' Call Center & Billing ($2) (34150
_I;o.er.gy Savings Voltage Optimization—Commercial Customer Sites $108 $48-$148
| Voltage Optimization—Distribution System $100 t $85-$150
. Revo;ue Protection - Theft Detectlon i $732 $632_-$83é .....
Derived from BC Hydro Operatlonal Effncnencles[ 80%] _ $1,299 $1,060-$1,545
C;oauty Savings | Voluntary Time-of-use Rates _ $110 .................. $ 30 $250
E@;S_awng; ............... B Conservatlon Tools (in-home feedback wolef M _ $2£E}_. o $170 $270
Increased Customer Cor.l;ervahon (~20%) $330 $200-$520
 Total Quantified Benefits $1,629 $1,260-$2,065

Benefits Realization

The Smart Metering Program is a large and complex project designed to deliver significant benefits from across several
business groups at BC Hydro. The benefits described in this business case pay for the investment in the program. BC Hydro is
implementing a formal benefit realization framework, base-lined with the benefit streams identified in this business case,
to ensure accountability and transparency in the measurement and reporting of the benefits over time.

1Sensitivity ranges identified for each benefit bracket the probable benefit outcomes. The ranges are based on an assessment of the upside and downside in

variability associated with the key drivers behind each benefit.
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TABLE 2: SMART METERING PROGRAM BUDGET

$ millions

L Imhatlon Phase [Completed F2007)
' Identification Phase (Completed F2008)

.~ Definition Phase (Completed F2011)

_Implementation Phase (F2011-F2014)

_smsrt NislsangGyeem

- Architecture and Des:gn 86 -
Assets Smart Meters, Telecommunications, Software 256..'0”'
Deployment Activities 126.5
Sub-Total: ___$mart Melenng System
..__'§9EH!_1_9‘_’__.‘_*1?_?_9}?__‘__‘_?P_. linformatian Technologyl «
''''' Archnectt_._t[g____jc_md Design 3.2 .

Assgt_s_Meter Data Management System and Other Applications 79
Implementation Activities 49.8

Sub-Total: Sotutu:m Integration ({Information Technology}

Th eft Detect[on

Architecture and De5|gn

2.6
Asseist IIIIII Distribution System Meters, Appllcatmn Software 627,
___________ Deployment Activities . 45.2
 Sub-Total: Theft Detection -
IIIII Conservation Tools
....... . Architecture and Design 2.4
Assets In-Home Displays, Website, Software Supporting Rates | 18.4
 Rebate Program 420

Sub-Total: Conservation Tools

Grid Modernization Infrastructure Upgrades

- Architecture and Design 1.9
| Assets: Advanced Telecom Devices and Applications 33.0
_________ ' Deployment Activities 19.3
IIIIII gab-Tuta[- Grid Modermzatmn Infrastructure Upgrades

Program Delivery Activites
" i Project Mal.‘;;gémentwand Controls 22.2
Safety, Securlty!_Prnl.;écy Governance - 1.1
Finance and I-'w’_égulatcry R 2.4

Customer Research, Engagement and Outreach 8.6
Contract Management 2.7

" Sub- Total: Prcgram Delwery Activities

 Interest During Construction

Continggncy

| Sub-Total

| Reserve Subject to Board Control

| Total: Program Authorized Amount
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Board Contingency,

__—— Initiation, Identification, Definition Phases
4. 5%

Project Contingency 10%
Interest Capitalized

e \ ._
2% %

Program Delivery Activities ———
4% Smart Metering System

Grid Modernization o¥5%

6% /
Conservation Feedback Tools

7% Theft Detection
12% Solution Integration

7%

—

FIGURE 1: BUDGET COMPONENTS BY PERCENTAGE WITH SPECIFIC FOCUS ON THE IMPLE!

NTATION PHASE

Program Costs

The total Authorized Amount for the Smart Metering Program is $930 million (nominal value] including contingency.

The budget was developed using BC Hydro's standard project planning methodology, and is organized into four major phases
(see Glossary for definition of phases]:

e Initiation Pnase—Completed in F2007
« Identification Phase—Completed in F2008
»  Definition Phase—Completed in F2011

e Implementation Phase—Scheduled to be fully completed in F2014, with the installation of customer meters on track for
the December 2012 date as legislated by the Province of British Columbia.

Net Present Value

The Smart Metering Program business case shows a net present value (NPV] of $520 million through F2033. The NPV remains
positive even if all costs are incurred and only the BC Hydro operational efficiencies are realized. The NPV also remains positive
if all benefits are achieved at the low end of the estimated benefit range. A more detailed discussion of the business case
analysis can be found in Appendix é.

The positive NPV of the Smart Metering Program will benefit all BC Hydro customers. These net benefits will flow, over time,
into lower rates for customers, reducing them below what they would otherwise be in the absence of BC Hydro's investment in
the program. See Appendix 7 for a discussion of the Smart Metering Program rate analysis.

RISKS

BC Hydro has put in place a Risk Management process to identify, assess, and mitigate risks that could significantly impact the
Smart Metering Program. Appendix 8 provides a summary of the key risks and mitigation strategies. The procurement process
employed by the program has also played a significant role in mitigating technology, cost, and schedule risk. More information
about how BC Hydro has managed risk through procurement can be found in Appendix 9.

LESSONS LEARNED FROM OTHER JURISDICTIONS

BC Hydro has also managed risk through learning from others. By adopting smart meters after learning from the experience
of other utilities, BC Hydro has the advantage of knowing what factors contribute to successful implementation and benefit
realization. Some of these key learnings are included in Table 3.
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ABLE 3 SUMMARY OF

Program Element

HCTIONS

Expenence of other utllmes

Our apprcach

Technology Some utilities were adopters of BC Hydro is takmg advantage of the fact that metermg
early smart metering technology technology has stabilized, and technology standards are now
i which had limited capabilities and = more open, robust and secure. BC Hydro is actively involved
ultimately had to be replaced. | in numerous industry standards and policy groups as outlined
in Appendix 10. BC Hydro has also included mandatory criteria |
in procurement packages to ensure only proven and scalable
technology would be considered.
Meter Accuracy In some jurisdictions, questions BC Hydro is governed by the testing requnrements establlshed
were raised about meter accuracy. | by Measurement Canada, a federal agency. The installed base
Ultimately, it was determined that | of meters in Canada has a very high degree of accuracy due
events such as heat waves occurring | to regular random testing.
at the same time as meter instal-
lation were the main factors in
perceived inaccuracies. Testing
has confirmed smart meters are
mare accurate than electro-
mechanical meters.
Rates Several utilities have chosen to BC Hydro will maintain existing rate structures at the same

implement time-of-use rates at
the same time as smart meter

installation, resulting in higher

bills for customers.

Customer Choice
and Support

- in the design of any new rate structures and any new or i
' modified rates will be subject to review and approval by the

time as meter installation. BC Hydro will engage customers

BC Utilities Commlsswn

Some utilities provided few in-home
feedback options and provided
limited transactional information
through their call centre, not
offering customers adequate
meter installation information or
support for conservation efforts.

BC Hydro will offer incentives for customers to adopt
conservation tools such as in-home displays that will
provide near real-time feedback, and a secure web page
that provides next day consumption data, with tools to help
analyze patterns. Trained call centre agents will be available E
to answer specific customer questions during the meter
installation period, and to provide advice on how to maximize
conservation savings through the use of new in-home
feedback tools when they become available.

Security and Privacy

In some cases, privacy and security |

considerations were implemented
as an afterthought.

Privacy, security and safety features were key evaluation
criteria in all procurement processes related to the Smart
Metering Program. Privacy-by-Design and Security-by-Design
processes are used for all design, development, and
implementation activities. BC Hydro also has active and
ongoing involvement with industry standards and policy
groups, including those focused on security, privacy and

. safety standards.
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KEY TIMELINE FOR CUSTOMERS

A key lesson learned from other smart meter initiatives is the importance of communication with customers. Accordingly,
BC Hydro has developed a proactive approach to ensure open and frequent customer engagement. The following table provides
highlights from the Smart Metering Program’s customer engagement approach.

c KEY TIMELINE FOR CL3

TOMERS

. Stage

Timeframe Key Activities
Program | Underwayand | Customers have access—through the BC Hydro website, bill inserts, and community
Information throughout the = events—to information about the Smart Metering Program, the smart metering
program system that will be installed, how it works, and other topics of customer interest.
Customers can share their feedback, concerns, and interest directly through calling,
email, community events, and customer research.
: Installation of  Mid 2011 - Customers receive information packages before smart meters are installed in their
Smart Meters through 2012 = community.
| In-home 2012 through Customers receive information highlighting new options available to support their
2014 energy conservation efforts.

Feedback Tools

Customers receive a rebate for a basic in-home display device that can be redeemed
at select stores.

Customers will have access to information about their electricity use, up to the
. previous day, through a secure Power Smart website.

“Smart meter installation will begin simultaneously in communities throughout the province.

IASTRLUCTL
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APPENDIX 1: SMART METER SECURITY, PRIVACY AND SAFETY

Security, privacy and safety have been considered key priorities throughout the development of the Smart Metering Program.
The program redefines many of the existing business processes—and introduces new ones—requiring that security, privacy
and safety are embedded in each and every aspect. The basic principles of Security-by-Design, Privacy-by-Design and Safety-
by-Design have been incorporated throughout the planning of the program. Each of these disciplines are also intrinsically
linked; for example, ensuring a security objective is achieved also enhances safety and privacy.

Procurement
Security, privacy and safety requirements are included throughout all of the Smart Metering Program Requests for Proposals
[RFPs). Examples of specific requirements include:

s Ensuring vendors are provided with all BC Hydro safety standards and Smart Metering Program security and privacy
specifications.

s BC Hydro's Safety-by-Design Practice referenced as a specification. Examples include the metering system specifications
explicitly referencing:
«  Applicable American National Standards Institute (ANSI) and Institute of Electrical and Electronics Engineers (IEEE)

safety standards; and

s  Generation Project and Service Delivery Practices: Safety-by-Design.

+ In RFPs, proponents are required to describe their safety programs and how they propose to comply with BC Hydro safety
principles.

e Vendors are required to document, in detail, how their solutions to smart metering security standards demonstrate
security best practices.

e+  Security penetration testing is a mandatory deliverable before implementation of each component of the solution.

e  Field Operations Safety and Work Methods staff members participated in vendor evaluation sessions where worker safety
practices were thoroughly reviewed. This involvement will continue for future procurements associated with smart metering
field devices and related work methods.

o Enhanced meter safety and security design criteria was included in the metering system RFP.

Security in the Smart Meter and Smart Metering System
There are a number of security and safety features within the smart meters themselves, including:

e Use of the end-to-end 128-bit Advanced Encryption Standard (AES) algorithm, which is the same as typical online banking
systems;

e Use of an asymmetric key algorithm, which ensures the smart meter cannot read any information it generates once that
information has been encrypted. This also means that a specific smart meter can not access or read any data generated
by another smart meter; and

o Limited historical data is stored on the smart meters mitigating any exposure of a customer’s private data.
Additionally, BC Hydro has privacy requirements in place to ensure that employees protect the privacy of customers
in accordance with the Freedom of Information and Protection of Privacy Act.

There are also security and safety features inherent in the smart metering system:

o Home Area Network [HAN) components, such as in-home display devices, utilize a secure communication system that
works only for the local network [i.e. the specific homel. Nearby in-home display devices will not be able to access information
from another device.
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e The smart metering deployment architecture is designed to use different access keys for each localized area to
ensure the overall system remains secure—essentially, the smart metering system is broken up into many isolated units.
Gaining access to one isolated unit does not provide access to the whole. In other words, devices with a localized area key
do not have access to the entire network and no one device is capable of accessing the entire electricity system.

*  When a customer moves to a home with an existing smart meter, BC Hydro will ensure that all current in-home device
connections are cleared so that usage information from the previous home owner stays private.

e  Field tools, used to configure smart meters when remote configuration is not possible, are managed through a secure
isolated network. Access to field tools will be limited to necessary staff members using unique passwords. Field tools also
carry limited customer meter data and will be purged after each use.

Smart Meter Privacy

e The Smart Metering Program has been focused on privacy concerns since its inception. BC Hydro’'s Freedom of Information
Coordination Office (FOICO] has been central in the discussion of privacy-related issues and participated in all aspects of
the requirements and RFP phases of the project.

e In addition to FOICO, rescurces with expertise in privacy are assigned to the Smart Metering Program to assess and ensure
that privacy requirements are met through the life of the program.

o APrivacy Impact Assessment [PIA] is completed for the entire Smart Metering Program, each individual release,
and specific security or privacy sensitive components. In all, more than thirty PIAs are anticipated and each PIA will require
FOICO sign-off to ensure privacy requirements are effectively managed throughout the program.

e Security and privacy frameworks are being developed for each release of the program to ensure that BC Hydro standards
for security and privacy meet or exceed compliance requirements and future expectations.

Smart Meters and Radio Frequency Safety

Smart meters will use radio frequency to communicate data to and from BC Hydro. The health effects of the frequencies
employed have been thoroughly investigated by BC Hydro. In addition, many reputable health authorities such as the World
Health Organization and Health Canada have conducted thorough reviews of all the different types of studies and research on
electromagnetic fields and health. These health authorities have examined the scientific weight-of-evidence and have determined
that when all of the epidemiological and experimental studies are considered together, the consensus is that there is no cause-
effect relationship between exposure to electromagnetic fields and human health.

Specific to radio frequency exposure to the public, proposed Field Area Network devices must be certified by Industry Canada
and in compliance with Health Canada’s Limits of Exposure to Radio Frequency Electromagnetic Energy in the Frequency Range
from 3 kHz to 300 GHz [Safety Code 6]. BC Hydro will continue to monitor research related to radio frequency. General information
and resources related to electromagnetic fields can be found on BC Hydro's website at:
bchydro.com/safety/electric_magnetic_fields/magnetic_fields_and_health.htmlL

BC Hydro will collaborate with customers who are concerned about radio frequency with the objective of identifying solutions
that can be mutually supported.

There are three key factors that contribute to radie frequency safety: duration of the signal, signal strength and distance from
the signal.

1. Signal Duration
While the period during which a smart meter transmits data back to BC Hydro will vary depending on the specific metering
system used, transmission is expected to last for only a few minutes per day.
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2. Signal Strength
The signal strength emitted by a smart meter is considerably less than visible light and exposure common to everyday living,
such as laptops, cell phones and handheld radios. For example, if you are standing adjacent to the smart meter and it is
transmitting continually for those few minutes, exposure is between 60 times and 600 times below the acceptable level
identified in Safety Code 6.

3. Distance from the Signal
Smart meters will be located in the same place as the existing meter on the outside of a customer’s home, or in a meter
bank in multi dwelling units such as town homes, condominiums or apartment buildings.

Standing 3 metres [10 feet] away from the meter while it is transmitting, exposure drops to 60,000 times to 600,000 times

below the Safety Code 6 acceptable level. Excluding the built in safety factor in Health Canada’s Safety Code 6, standing adjacent
to a smart meter device, the radio frequency radiation is 60 times less than the Safety Code 6 acceptable level. This is assuming
the smart meter device is transmitting 100 per cent of the time, which it does not.

Some customers have expressed concerns about the potential effect of radio frequencies on their unique personal health
condition. Individuals who have concerns or questions are invited to contact us at smartmeters@bchydro.com.

The following table compares the radio frequency generated by items common to everyday life.

RE (pw/cm?]

Signal Strength

0.005 microwatts

0.01 microwatts*
Cyber cafe (Wi-Fi] " 10-20 microwatts
Laptop computer - - 10-20microwatis
Ceu_ph;;held ul; o | 30_10_006 ,;cmwatts .........................
el | 500-42,000 microwatts
| Microwavé”;:ven, 5 e¢m (2 inches) from door 5,000 microwatt;
Su.mmer sunlight at earth’s surface TGD,OHU microwatts

*Adjacent to meter <10 microwatts

Design and Operation of Equipment
BC Hydro's Safety-by-Design practice addresses the design and operation of new and existing equipment throughout the
system including:

o  Safe placement of equipment in energized locations [e.g. collectors requiring a power source);
«  Safe operation of equipment (e.g. vehicles used for deployment]; and

» Designing new components (e.g. integration of distribution system meters) from a safety perspective.

An important component of the Smart Metering Program since 2008 has been the engagement of other utilities and research
bodies throughout North America (e.g. Pacific Gas & Electric] to understand their safety challenges and experiences.
BC Hydro is an active member of several industry groups where the focus is safety, security, and privacy standards.
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BC Hydro has anticipated a possible risk of violence related to electricity theft from drug operations during the installation of
smart meters. Measures to protect both employees and the public include:

s The establishment of a police coordination program;
» The development of policies to ensure employees do not engage in unsafe situations; and

e Violence risk assessment training for all installation technicians.

internal Procedures
Internal procedures have been reviewed from a safety, security and privacy perspective. An outcome of this review is the development
of enhanced and new training programs to reinforce safety awareness and safe work practices. Examples include:

e A Safety-by-Design Project Hazard Matrix will be implemented for all planned technologies and the physical placement
of meters, telecommunications components and system meters.

o Standards design work is underway with the Distribution Engineering Standards department for the safe and secure
placement of telecommunications components.

«  Meter installer training programs will be reviewed by the BC Hydro Work Methods department and scrutinized for compliance
with safe work practices.

+  Mandatory safety requirements and qualifications for meter installation proponents include compliance with WorkSafeBC
and the Safety Standards Act, with a specific focus on vehicle safety, and provision for safety audits of the installation work.

s Project team members are trained in, and will adhere to, applicable BC Hydro safe work practices in our field and
laboratory environments.

indusiry Standards Development

BC Hydro is participating in the National Electric Energy Testing Research and Applications Center [NEETRAC), testing and
developing meter service connect/disconnect standards with respect to performance and safety. As part of BC Hydro's metering
system procurement process vendors must provide formal documentation related to their compliance with the testing requirements
and acceptance criteria of NEETRAC. Further, BC Hydro is working as a member of an American National Standards Institute
committee on advancing service connect/disconnect standards. BC Hydro’s commitment to service switch safety will enhance
the safety of both customers and workers.
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APPENDIX 2: PROGRAM SCOPE

For the past four years, BC Hydro has been defining the scope and approach for the Smart Metering Program. Key activities include:

¢ Developing a detailed set of specific functional, operational and technical requirements captured in a set of comprehensive
use cases described later in this section.

s Actively participating in technology and industry standards groups focused on smart metering and the emerging smart
grid sectors to ensure BC Hydro business needs are captured in industry standards.

e Monitoring the progress and results from utilities who were early implementers of smart metering projects—
including Pacific Gas & Electric, Southern California Edison, San Diego Gas & Electric, Duke Power, ENEL (Italy],
and in Ontario—Hydro One, Toronto Hydro—and incorporating their “lessons learned” inte BC Hydra's project planning.

e Tracking the market evolution of metering technologies, software products, and in-home energy management offerings
to ensure BC Hydro's solution choices are based on proven, secure technologies.

The activities listed above resulted in the final Smart Metering Program scope which includes the following six major components.
Each will be managed and implemented as part of a single, integrated program:

Smart Metering System—Captures and communicates consumption data and meter events, such as outages, to both the
customer and BC Hydro;

Solution Integration—Designs, develops, and implements the software components, business processes, and ongoing support
structures required to enable smart metering capabilities;

Theft Detection—Enables BC Hydro to better localize sources of electricity diversion;

Conservation Tools—Provide information enabling customers to make informed and timely decisions in relation to their
electricity consumption;

Grid Modernization Infrastructure Upgrades—Provide the smart meter operations centre, and advanced technology and
telecommunications infrastructure, to help improve the reliability and security of the electricity system; and

Program Delivery Activities—Provide the overall project management activities and responsibilities designed to ensure a
guality implementation of each solution component included in the program scope.

Following is a more detailed description of each scope component.

Smart Metering System
Included as part of the Smart Metering System?® are:

o Smart Meters—Digital meters—capable of two-way communications—with the ability to measure the incoming and
outgoing flow of electricity from a specific location such as a customer’s home or business. The two-way communication
capability enables smart meters to provide use data to both customers and BC Hydro—in different formats. When paired
with an in-home display, the smart meter can send real-time consumption and price information directly to the customer.
Real-time customer use information will be transmitted through the Home Area Network directly to the customer and will
not be available to BC Hydro. Smart meters will capture and store use on an hourly basis and transmit the data back to
BC Hydro, through the Field Area Network and Wide Area Network, during short intervals [couple of minutes] at
prescheduled times during the day.

e Metering Telecommunications—Consisting of two parts—the Field Area Network (localized to meters in the field] and
the Wide Area Network connections [enterprise wide focus]—this communications infrastructure provides the physical
devices required to enable two-way transmission of data between smart meters and BC Hydro. There are several different
ways this field-based communications infrastructure can be implemented, depending on the metering system selected.

«  Automated Data Collection System—This software application is designed to aggregate meter usage and event data from
smart meters and manage the Field Area Network communications infrastructure. This software is provided by the metering
system vendor.

5 BC Hydro is currently in an active procurement process to select the Metering System vender.
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Solution Integration

In addition to the overall smart metering system, the Smart Metering Program is responsible for the business environment that
supports smart metering including implementation of new business software applications, changes to existing information
systems, enhanced data warehouse and analytics capabilities, and all of the business transformation activities that will help
BC Hydro adapt to the new technologies and systems. Specific elements of scope include:

e Meter Data Management System—A software application that stores, validates, edits and analyses meter reading data
prior to releasing it for integration into other BC Hydro operational systems such as customer billing, load forecasting and
outage management.

e Interfaces and Integration—This systems integration work involves modifying existing applications to handle the enhanced
automated meter reading information, and building interfaces between new and existing enterprise applications to support
BC Hydro's end-to-end business processes.

o Business Transformation—The major elements of business transformation work involve development of new and modified
business processes, design of organizational and job changes, rollout of training and knowledge management programs,
employee engagement to facilitate cultural change, and effective transition to business operations for ongoing work.

Theft Detection

BC Hydro currently does not have the measurement devices and analytical tools to quickly and accurately identify where theft of
electricity is occurring. A comprehensive theft detection solution, based on electricity balancing analysis, will be implemented
as part of the program. Scope elements include:

o Distribution System Meters—New meters [different from those to be installed at customer homnes or businesses) will be
installed at key points on BC Hydro’s system to measure electricity supplied to localized areas.

o  Theft Analytics—A suite of software tools that support enhanced electricity network modeling methods, as well as the
business rules required to analyze measurement data captured from new distribution system and smart meters.

Conservation Tools
Smart meters will enable customers to take advantage of new tools to save energy and money. These include:

e In-home Display—Customers will have the choice of whether or not they wish to acquire in-home display devices.
BC Hydro will provide financial incentives to enable customers to acquire a basic market available in-home display device
from their local retailer. In-home displays will be enabled through the Home Area Network, a communication channel
between the smart meter and the customer’s home or business. This secure channel, an attribute of the smart metering
system, enables customers to view their consumption either on a real-time or accumulated basis, represented in both
cost and kilowatt-hours.

o Power Smart Website—BC Hydro's existing secure Power Smart website will be expanded to include new interactive
and informative applications—based on the hourly data captured from smart meters—designed to help customers better
understand and madel their energy use. Today, residential customer meters are read every two months, which provides
little practical information for customers to determine which, if any, conservation actions they should pursue.

»  Rate Options—The smart metering system infrastructure will enable BC Hydro to design new rate structures that encourage
conservation during peak periods. While the implementation of new rates is enabled by the Wide Area Network, Field Area
Network and web interface, the design and implementation of new rate structures is a separate initiative. Key functional
and data requirements to support rate options will be enabled by the new smart metering system and the Meter Data
Management System. The design of these rate options will involve consultation with customers and key stakeholders,
and will be subject to full review and approval by the BC Utilities Commission.




Grid Modernization Infrastructure Upgrades

This program scope element involves two key compenents; the specific requirements of each will depend on the metering
technology selected:

= Advanced Telecommunications Infrastructure—Involves the design and installation of additional secure and reliable
Wide Area Network telecommunications infrastructure to support advanced electricity system functions and emerging
customer applications like customer generation and microgrids.

*  Advanced Operational Support—Involves the implementation of a smart metering and network operations function to
support real-time operations of the metering system. This support function will likely be implemented as an extension of
BC Hydro's distribution operations centre so that all real-time system and telecommunications operations can be managed
seamlessly and efficiently.

Program Delivery Activities

Included in the scope of the Smart Metering Program are the overall program delivery activities and services which ensure all
of the technical aspects of the project are successfully implemented, and accepted by BC Hydro’s customers and stakeholders.
These activities include:

o Project Management and Controls—Includes the personnel and support tools to manage and report on the overall delivery
of all aspects of the Smart Metering Program, including scope, schedule, budget, quality, issues resolution, environment
management, and transition to operations.

s Security, Privacy and Safety—This independent team ensures appropriate governance and compliance for all the physical
security, cyber security, data privacy, and employee, vendor and contractor safety aspects of the program. Security, privacy
and safety have been fundamental drivers of the program.

¢  Finance & Regulatory—This team provides financial oversight and regulatory support to the project team.

e Customer Research, Engagement and Outreach—Includes the resources required to support the Smart Metering Program
with respect to research, community engagement, customer communications, employee engagement, and media.

«  Contract Management—Includes the personnel and processes required to manage procurement and tendering activities,
as well as manage contractual commitments and any contract issues that may emerge.

Use Cases

Use cases provide a starting point to inform the scope of complex, cross functional projects, and define the subsequent
procurement requirements. Use case methodology is an industry-leading approach to matching functional needs to the
appropriate technology and systems.

BC Hydro examined use cases from other utilities across North America involved in smart metering systems. From there the
approach was expanded to create 17 individual use cases based on BC Hydro's unique business needs and context. For example,
BC Hydro's requirements included enhanced customer service options and theft detection. The inclusion of these requirements
improved program benefits and contributed to a stronger business case.

Organized into four main categories the use cases include: Customer Service, Distribution System Optimization, Home Area
Network and in-home feedback, and network and meter management. Based on business scenarios the use cases capture the
current and long-term (over 20 years| functional, operational and technical requirements for BC Hydro.
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Customer
Service

: Use Cases

Customer Contact
Collect Interval Data

| Remote Connect or Disconnect

Pre-pay Services

| Bill an Account

Description

processes required to achieve enhanced customer services through
improved communications, more accurate account billing, automated
meter data collection, remote connect and disconnect services, and new
service offerings such as pre-paid options. Customer Service Represen-
tatives will be better equipped to handle all customer requests regarding
account enquiries, billing and payments, as well as help customers to

Distribution
System
! Optimization

Extending or Reconfiguring

the Distribution System

Analyzing Meter Data for Load
Research, Planning and Rates

Detection of Tampering or Theft

Distribution System
Optimization and Automation

| Qutage Detection and
- Restoration

Customer Generation

| These use cases describe the functional requirernents, business processes,

and operational aspects required to optimize the distribution system with
respect to implementation of a new smart metering system. This includes
the impact on BC Hydro's network design and engineering processes to
incorporate new features and capabilities.

- Current and historical data captured through the Meter Data Management

System includes accumulated energy consumption, demand profiles,
aggregated time-of-use infermation, voltage information, and metering
events [e.g. tamper flags). This more detailed and timely information
supports several distribution system business processes including
outage detection and analysis, theft identification and mitigation,

and customer generation.

| Home Area
. Network

Home Area Networks

Providing Demand Side

. Management Capabilities

Plug-in Hybrid Vehicles

These use cases describe the functional and technical requirements,
and the business processes required to enable a Home Area Network
using new smart meters and various in-home feedback tools. This may
include providing pro-active notifications to customers if they choose,
and the ability to accommodate electric vehicles on the distribution network.

As customers, especially industrial and commercial customers, become
more interested in direct load control, they can use demand response
capabilities included in the Smart Metering Program to configure, manage,
monitor and settle various load programs.

Network
and Meter
Management

Meter Lifecycle Management

Management and Recovery
of the System

| Installation and Configuration

of the System

| These use cases describe the requirements to configure, manage, recover

and maintain the various metering units within the product lifecycle.
A typical life cycle of a smart meter is described, including the installation,
replacement, and remote troubleshooting methods involved.

Described within these use cases is the initial installation and
configuration of the smart metering system including meter procurement,

. quality assurance testing, logistics and installation.
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APPENDIX 3: RESEARCH

In addition to applying lessons learned from other utilities, BC Hydro has reviewed research findings, conducted customer
research, and field tested theft detection devices to assist in shaping the delivery of the Smart Metering Program.
Key results are included below.

Research on Energy Conservation Effectiveness of in-home Feedback
BC Hydro has estimated that customers who use in-home feedback tools will realize an average 4 per cent energy savings.
This estimate is considered to be conservative, based on various research findings, as outlined below.

Research in relation to the effectiveness of in-home feedback tools includes both academic research related to behaviour
change and actual pilots and trials that have been conducted worldwide. This research has informed the savings assumption
above, as well as the overall approach BC Hydro will be taking related to in-home feedback. Key research findings have found
that saving from direct and indirect feedback can range from 3-15 per cent and 0-10 per cent respectively®.

Specific industry initiatives have also provided a point of reference for potential energy conservation for the Smart Metering
Program. For example, customer energy conservation has been reported as follows:

e Pacific Gas & Electric states an average 6.5 per cent reduction in energy use when using an in-nhome display’,

o Southern California Edison reports a 6.5 per cent reduction in energy use when using Home Area Network devices and a
2 per cent reduction in energy when using historical online feedback®, and

o Commonwealth Edison reported a 2 per cent reduction in energy use when customers subscribed to monthly online reports’.

Research on Customer Participation for In-home Feedback

Customer participation will depend on several factors, including the cost of in-home feedback tools, their overall appeal and
simplicity of use, the marketing campaign that supports their distribution, and their effectiveness in helping customers save
electricity. Also reported in Southern California Edison and Pacific Gas & Electric’s application filing to the California Public
Utilities Commission were their assumptions on participation. Southern California Edison assumes a 10 per cent penetration
with 1 per cent growth per year for their online web pages while Pacific Gas & Electric assumes a 21 per cent penetration by
2030 for customer-purchased in-home displays.

BC Hydro qualitative focus group research, conducted with customers and employees, found there was strong interest in electricity
feedback mechanisms. Based on focus groups completed in 2010, customers were optimistic that increased awareness via
in-home feedback tools will help them conserve energy and save money. In general, most participants expressed interest in
the program. In addition, it was found that 83 per cent of BC Hydro customers have at least one computer and 86 per cent had
internet connectivity at home'®. Given these statistics, the potential use of a secure online feedback website should be widespread.

Conservation Research Initiative

Important feedback was also derived from the Conservation Research Initiative, a program launched by BC Hydro in 2006.
The goal of the Conservation Research Initiative was to examine how individual British Columbians could make a difference
and help meet the growing demand for electricity in BC by conserving electricity in their homes.

“The Effectiveness Of Feedback On Energy Consumption; Sarah Darby, Environmental Change Institute, Oxford University, April 2006; Residential Electricity Use
Feedback: A Research Synthesis and Economic Framework; EPRI (Electric Power Research Institutel, February 2009; Impact Of Informational Feedback On En-
ergy Consumption—A Survey Of The Experimental Evidence: Ahmad Farugui, Sanem Sergici and Ahmed Sharif, May 2009

? Application filed to CPUC December 12, 2007 App No 07-12-009
8 Application filed to CPUC July 31, 2007 App No 07-07-026
#Pilot findings: http://usweatherizing.com/blog/?7p=923

0 Residential Customers Needs Survey F10 [February 2010]




This study was conducted in more than 1,800 residential homes across six communities: Vancouver, Burnaby, North Vancouver,
West Vancouver, Campbell River and Fort St. John. The study tested time-of-use rates and smart meters to help BC Hydro
better understand how adjusting the price of electricity at different times of the day influences electricity use by residential
customers.

The results of the Conservation Research Initiative are summarized below:
»  Overall consumption was reduced by 7.6 per cent.
e Energy use during peak hours was reduced by 11.5 per cent.

e 43 per cent of participants saved money by conserving and shifting their consumption to off-peak hours.

Theft Detection Pilots

Since 2005, BC Hydro has implemented four theft detection pilots using distribution system meters to conduct energy inventory
balances with customer smart meters. All of these pilots have successfully demonstrated that the energy inventory balance
approach, conducted at either the primary or secondary voltage level, can readily identify localized areas of the electricity
system where theft is occurring. In total these pilots, which are still operational, covered over 800 homes, and resulted in the
identification and termination of 22 electricity thefts. Where thefts have been identified and shut down quickly, there has been
little recurrence. Further details regarding the theft pilots can not be released for security reasons. These theft detection pilots
identified key requirements for the design of a scalable solution including the following three major components in addition to the
basic smart metering system: distribution system meters; theft analytics software; and new investigation techniques and processes.
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APPENDIX 4: QUANTIFIED BENEFITS AND KEY ASSUMPTIONS

This section provides a summary of the key sensitivities and assumptions for each benefit stream included in the Smart Metering

Program business case.

Benefit Description

Accenture Business Services for Utilities
currently provides manual meter reading
services. BC Hydro supplies the infrastructure
including vehicles, facilities, meter reading
software and hand-held equipment.

- This benefit represents a reduction in
- manual meter reading services, supporting

" infrastructure, and green house gas emission |

| Present Value [PV)

Millions [M}

Range is:
$182 M-$247 M

Key Business Case
Assumptions

Sensitivity
Millions [M}

A Field Area Network

will provide communications
infrastructure to at least

95 per cent of customers.

Costs to read the remaining
5 per cent of customers are
estimated at 3 times higher
than current costs.

Each per cent point
over 95 per cent

| coverage adds

$4 M to the PV.

to replace failed meter groups

period following installation of

Health of meters in service will
be monitored during the seven

procedures for when service can
and will be disconnected are not
changed for this business case.

included in all meters where it

costs, based on an assumed Field Area Network
coverage for 95 per cent of customers.
Meter Sampling $61 M This benefit results from
BC Hydro has ongoing processes to ensure ) reduced operating costs for
customer meters are maintained and Range is: sampling processes and
operated within the accuracy requirements $56 M-$66 M reduced capital expenditures
mandated by Measurement Canada.
Each year, a statistical sample of meter over a planned seven-year
- groups is removed and tested for accuracy.
If a sample group does not meet the accuracy smart meters.
standards, that entire group of meters is '
removed from service. An average of 40,000
meters are replaced annually under this )
program. Smart meters will eliminate the year suspension of sampling.
need to sample and test meters for some Estimate of 1 per cent of
period-af time: meters replaced annually,
based on increased accuracy
I of electronic smart meters.
Remote Re-connect Automation $47M BC Hydro's policies and
Today, meter reconnections and disconnections )
are completed onsite by a meter technician Remge:is;
Cor power line technician. The remote on/ $42M-$52 M
off switch provided within smart meters
enables all connection related services to be Remote on/off switch will be
completed remotely, safely and securely.
is technically feasible.
This benefit is due to reducing the need
for manual connects/disconnects for non-
payment, and the associated vehicle expenses.

Each per cent
change in the

- meter failure rate

results ina $3.4 M
change in PV.

Each percentage

point over 95 per
cent coverage adds
$0.23 M to the PV.

H
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Distribution Asset Optimization

and station expansion—are approximately

Smart Metering Program benefits from

. improved availability of assets and system

Outage Management Efficiencies
Today, BC Hydro is only made aware of

when they call 1888 POWERON.

Smart meters will provide automated

information, and confirm when power has
been restored.

Smart Metering Program related benefits
include improved time to restore outages,

| distribution system
. capital budget

Each 0.1 per cent
change in the

impact related to
smart metering
resultsina $4.7M
PV change.

| Continuous Optimization and Load Research
| BC Hydro's Continuous Optimization Program
targets operational savings in the commercial

sector. The program provides consulting
- services to help identify actions to reduce

energy use in buildings. With smart meters,
the program will no longer have to retrofit
the existing meter and install additional
hardware on the customer’s site to capture

. interval meter reading data.

Smart meters will provide Load Research
with load profile information in a more
timely and accurate form, avoiding capital

and operational costs.

$15 M Does not include any distribution
Capital expenditures related to growth of the ) - asset optimization benefits
distribution system—driven by load growth, Range is: resulting from theft detection
reliability improvements, customer connections $12M-$25 M - and reduction. Only includes
incremental benefits due to
$500 M per year for the foreseeable future. new distribution system meters
and smart meters.
performance data and information results in
conservative capital budget savings of 0.3 to 0.5
per cent per year following implementation
$10M z Includes outage management
] improvements from both
customer (residential/commercial] outages Hange b trouble-based outages
$5M-$15M [e.g. single customer calls)
and storm-based outages
(i.e. wide-spread outages due
outage notification, specific outage location ' to a specific event).
reduced visits to false outages, more rapid
identification and restoration of embedded i
outages, and improved customer satisfaction. |
$6M Estimated savings in meter
upgrades of $1,800 per
Range is: Continuous Optimization site,
$2M-$10M

plus savings of additional
hardware and installation
costs of $2,980 per site.

Estimated annual operational
savings for Load Research of
$290 K, plus one-time capital
savings of $2.2 M.

' Due to the high
 variability of outages

A 10 per cent change

from year to year,
this benefit is
based on an average,
over the term of
the business case.

in the number

of customers

in the Continuous
Optimization
Program results
in a change of
$0.2M PV.
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Call Centre and Billing

With smart meters, customer calls related
to estimated bills and meter reading access
arrangements will be substantially reduced.
Also, call centre agents will have much
more information available to help address
questions regarding meter reads, billing,
payments, and energy conservation.

BC Hydro expects call volumes to increase
as smart meters are being introduced and
this cost has been factored in to the overall

($21 M

Range is:
$(4) M-$0 M

Call volumes estimated based
on inquiries related to current
Power Smart programs.

Approximately 48 per cent of

billing errors will be eliminated.

A change of 48,000
calls results in a
change of $1 M

in PV.

Every 5 per cent
change in billing
exceptions changes
the PV by $0.5 M

Voltage optimization or Volt-VAR Optimization
[VVO] technology helps reduce the amount
of electricity that must be transmitted in
order to ensure sufficient power quality at

- customer sites. Smart meters will enhance

' BC Hydro’s existing VVO program by providing
significantly more measurement points
along the distribution network, thus helping
- to manage voltage more effectively. Smart
metering helps deliver VWO benefits for both
the Distribution system and Customers:

Customers—Extend the VWO program to a
Power Smart Program for eligible commercial
customers,

Distribution—Enhance the effectiveness of
the VWO program and enable the extension
of the program to additional substations.

3 & INFRABTRUCTURE

$108 M

Range is:
$48 M-$148 M

$100 M

Range is:
$85 M-$150 M

At least 2,000 commercial
customer sites have use
characteristics that would

benefit from voltage optimization.

Benefit is net of the Demand
Side Management Program
costs to incent customers to
install equipment.

Each increase/

| decrease of 10 per
cent in GWh/yrin
energy savings
results in $14 M
increase/decrease
in PV.

For each 100
increase/decrease
in the number of
customer sites
included into the
VVO program,

| the PV increases/ :
decreases by $11 M. |
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 Theft Detection

The theft detection solution includes
distribution system metering, business
analytics, and an upgraded topology model
o quickly and accurately identify where theft

is occurring. This increased automation will
shift BC Hydro from a reliance on public-
generated tips to system-generated tips
regarding suspected theft.

Smart meters also have automated tamper
alarms to alert BC Hydro.

Benefits result from energy and capacity
savings, additional revenue through prevention
of theft, and back-billing to recover cost of
stolen energy and investigation costs.

I
$732 M

Range is:
$632 M-$832 M

Estimated consuption
by marijuana growing
operations is 1,300 GWh/yr
through F2033 [paid and theft),
of which theft increases from
500 GWh/yr in F2007 to 850
GWh/yr in F2012.

Realization of theft benefits is
estimated at an initial 75 per
cent, declining to about 67 per
cent by F2027.

Theft detection requires analysis
and in-field investigation;

the business case includes an
incremental operations and
maintenance increase of $10 M,
declining to $7 M by F2015.

Total portion of theft attributed
to meter tampering is 5 per
cent, with the rest attributed

| to diversion directly from
 distribution lines.

An average of 16 per cent of

back-billing for theft is collectible.

| Voluntary Time-of-Use Rates
Reducing peak period demand for electricity
can reduce the amount of capacity BC Hydro
needs in the system, thus potentially deferring
the need to build more generation,
transmission, and distribution assets.

~ The more detailed use information captured
by smart meters enables BC Hydro to
investigate different rate options including
time-of-use.

BC Hydro is in the early stages of rate design
and will soon begin engaging with customers
and stakeholders to receive feedback on

- different types of rates. No decisions have

- been made yet regarding specific rate designs
and any final rate designs will be subject to

- approval by the BC Utilities Commission.

Range is:
$30 M-$250 M

The business case benefits
assume new time-of-use rates
would be voluntary.

Customer enrolment in
time-of-use rate programs
is expected to start slowly and

build through 2015 to 30 per cent.

Benefits are net of costs to
design and implement the new
rate structures.

. Price elasticity is assumed

at -0.10.

decrease of 10 per
cent in the amount
of theft reduction
achieved results
in an increase/
decrease of $86 M
PV.

A change in the

participation
rate of 1 per cent
change results in
a $5.2 M change
in PV.

The business case
benefits translate
to a 10 per cent
shift from on-peak
to off-peak usage
by participating

- residential
- customers,

on average.
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Conservation Tools [in-home feedback)

Offering customers opportunities to monitor

their electricity consumption in new ways
* can lead to increased awareness of energy
consumption and therefore increased
conservation behaviour. Customers will be
offered two feedback options:

1. Near real-time feedback delivered via
an optional in-home display device;
and/or

2. Hourly data, provided within 24 hours,
through the Power Smart website.

$220 M

' Rangeis:
$170 M-$270 M

BC Hydro will offer a rebate
program to encourage customers
to choose a basic, market
available in-home display.

Customer take-up of in-home
display is assumed at 30 per cent.

Energy savings from in-home
displays are 4 per cent with
eight year persistence.

Website-based energy savings
are 2 per cent, with 15 per cent
penetration of residential
customers.

An increase/
decrease of 1 per
cent in customer
participation
translates to
approximately
$1.2Min PV.

LANFRASBTRLICTL
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In addition to the quantified benefits identified in the business case, the Smart Metering Program will deliver numerous other

benefits that have not been captured in the business case to date. The following table provides a summary of these additional
benefits.

i Type of Benefit

Operational Efficiencies,
-~ Cost Savings and
~ Other Benefits

Safety, Privacy and
| Security

| Additional Benefits

Additional uses of metering [unrelated to theft detection] in distribution planning and operations,
asset management, etc.

Reduction of line losses unrelated to theft detection (e.g. street lights).

Facilitation of screening process required to assess the impact of Distributed Generation and
electric vehicles during planning.

Increased data will significantly improve the precision and quality of load profiles.

Reduce staffing needs, related facility space and office equipment.

Reduction in carbon offset payment for emissions for the BC Hydro flzet vehicles used by
| Accenture Business Services for Utilities.

Improved overall system efficiency through better ability to optimize supply and demand levels
throughout the day.

Reduced employee and contractor exposure to potential accidents and injury due to reduction
of time spent in the field.

* Improved public safety due to the reduction in electricity theft.

Customer security and privacy will increase as meter readers will no longer be required to
enter customer property to read, disconnect or reconnect meters.

Improved Customer
- Service and Convenience

Customer service representatives will have the ability to check current meter readings directly
from the meter while the customer is on the phone to validate meter functionality, address billing
complaints, and confirm whether an outage is on the customer side of the meter.

.~ On-demand meter reading when customers move in or out of premises will avoid adjusted billings

between tenants, simplifying transactions for customers.

Customers will have the option of signing up for automated outage notification.

Customers can choose to receive rate related information through an in-home display.

Customers who use the in-home feedback tools, whether it is a secure web page or in-home

15 & INFRASTRUCTURE PROGRA

| display, and conserve energy will benefit from Lower bills.

Better ongoing information for customers and quicker response to power outage situations will
enable commercial customers to make better decisions and reduce down-time costs.

Customers will benefit from faster service re-connection.

Commercial customers will be better able to optimize commercial building systems, saving
energy and money.

- Customers will no longer be required to unlock gates, keep dogs inside, provide keys for access, etc.




Environment

Facilitates conservation and energy efficiency.

System efficiencies and increased automation within BC Hydro's operations will deliver some
greenhouse gas emission reductions. Support for the large scale integration of electric vehicles |
and electrification of the transportation system could deliver further green house gas emission :
reductions.

Smart metering benefits will help to achieve the Province's target to reduce the projected demand
increase by at least 66 per cent through conservation.

Supports BC Hydro's ability to pursue all cost-effective Demand Side Management.

Socio-economic

TERING & INFRAST

© Smart meters are the first step in enabling the large scale accommodation of electric vehicles,

Employment opportunities related to the installation of meters, and creation of more information-
based jobs.

Opportunities for local business to build on the system and create new products and services
that support a green economy.

Opportunities to build on the new smart metering infrastructure to create made-in-B.C.
technology solutions that support a green economy.

customer self generation and microgrids that will help communities throughout British Columbia
become more self sufficient.

Enables significant energy savings that can be used for other economic purposes.
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APPENDIX 6: BUSINESS CASE ANALYSIS

A business case documents the economic justification to support an investment decision, such as acquiring assets.
Business cases are based on forecasts of incremental cash flows, both benefits and costs, over a time horizon that reflects
the economic lives of the assets acquired. These cash flows are then discounted resulting in a net present value [NPV).

A business case does not include non-cash financial impacts, such as depreciation, amortization, or write downs of existing
assets. These are accounting transactions, included in appropriate financial reports, and are not a factor in the economic
rationale to make a business investment.

The Smart Metering Program business case model includes all the inputs and assumptions required to complete a comprehensive
financial analysis of costs and benefits over a 20 year term following the installation of the meters (through F2033]. The Smart
Metering Program business case analysis reflects those cash flows that are incremental to cash flows without the program.
For example, the business case model captures total annual cash flows for capital expenditures, avoided and deferred capital
benefits, operating expenses and operating benefits. The NPV of the cash flows over the evaluation period is then calculated.
A positive NPV supports the proposed investment decision.

The table below provides a summary of the key financial modeling assumptions used in the Smart Metering Program business

case model:

KEY FINAR

Discount Rate
' and Inflation
- Rate

- Value of
. Energy

: Assumption

The present value of all costs and bEnEfltS has been calculated

- using the nominal [i.e., with inflation) BC Hydro discount rate of

8 per cent'' per year.

Value of energy is the BC Hydro reference energy price based on
the 2009 Clean Call for Power. This price is $124 per MWh for
F2010 and adjusted for inflation annually

Value of
Capacity

- Value of capacity is an estimate for the avoided cost of bUIldmg
E generation, transmission and distribution assets. The capacity

reference price is updated as part of the integrated resource
planning process.

For capacity benefits associated with energy savings in this business
case, the value of capacity is $88 per kilowatt-year [as set in F2009
i and adjusted for mﬂatmn annualty]

Sensitivity

A variation of 0.25 per cent (+/-] in
the discount rate changes the NPV
in the business case by approximately

A 10 per cent change in the assumed
value of energy results in a change

in the NPV of about $85 M.

A 10 per cent change in the assumed
value of the capacity results in a
change in the NPV of about $28 M.

" BC Hydro's discount rate (Weighted Average Cost of Capital) for business cases is based on BC Hydro's deemed capital structure, the allowed rate of return on
equity—both of which are approved by the British Columbia Utilities Commission—and the forecasted average cost of debt. The Weighted Average Cost of Capital
for F2011 is-presently set at 8 per cent, and includes a 2 per cent rate of inflation.
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Amorhzatlon ' Amortization periods for smart metering assets acquired are based | These amortization periods have no
. period on the estimated economic life of each asset type, as follows: impact on the NPV of the business

e Smart Meters: 20 years | case. Assumed amortization periods

| do, however, affect customer rate
© impacts attributable to the Smart
Metering Program.

e  Telecommunications (Field Area Network]: 20 years
e Telecommunications [Wide Area Network]: 35 years

e Distribution System Meters: 15 years

e |T Hardware: 5 years

o T Software 10 years

Asset Assets are typically replaced based on the estlmated economic life | No sensitivity analysis required.

Refresh of each asset type. Where the economic life of an asset falls within

the timeframe of this business case, the asset refresh cost has
been factored into the flnam:lal analysis.

Business Case Summary

The following table provides a summary of the overall business case, including the key financial components resulting in the
positive net present value (NPV) of $520 million. For greater clarity—and because benefits have typically been discussed in
terms of present value and costs in terms of nominal value—both nominal and present value figures are provided.

The ongoing operating and maintenance expenses for the Smart Metering Program include any incremental costs required
to operate and maintain the new assets—such as meter maintenance, software application support, and telecommunications
operations and maintenance.

The capital cost to replace Smart Metering Program assets during the period to F2033, based on the economic life of each
asset type, has been included in the overall NPV. This capital cost is adjusted for the un-depreciated net book value of assets
remaining in service at the end of F2033.

The following table provides a net present value (NPV) scenario analysis, beginning with the base case of $520 million.
The NPV remains positive even if all the benefits are achieved at the low end of the estimated benefit range. Conversely, if all
benefits are achieved at the high end of the range, the NPV increases to $956 million.

S IN NOMINAL AND PRESENT ¥ALUE

Business Case Summary | Nominal Value [$M! | Present Value [$M)

| Gross Benefits attributable to Smart Metermg Program less costs related to $£,658 $1,629
| the achievement of |ndw|dual heneflts

l Less: Ongoing operating and maintenance expenses and |ncremental asset [745) (330)
- replacement capital

Less: Smart Metering Program Costs (930] (779

. Total Net Value for the period F2006 to F2033 $2,983 $520

Development of the Business Case

The Smart Metering Program business case has been updated and revised several times since the program was first initiated
in 2006. Throughout the business case development process, BC Hydro has engaged a number of third party experts, including
PricewaterhouseCoopers [PwC] and Enspiria Solutions, to review and validate costs, benefits, approach and methodology.
As a result of the continued evolution of the smart metering industry and related technologies, BC Hydro undertoak a full
refresh of the business case in 2010.
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APPENDIX 7: RATE ANALYSIS

The Smart Metering Program pays for itself through reduced theft of electricity, energy savings, and operational efficiencies.
Net benefits will flow to customers, reducing rates below what they would otherwise be in the absenca of BC Hydro's investment
in the program.

Similar to other capital projects, the Smart Metering Program has initial rate impacts which are reduced over time as the
benefits accumulate. In order to better match the initial cost recovery to the timing of benefits realization, BC Hydro will seek
BC Utilities Cormission approval to “smooth” rate impacts.

The Clean Energy Act exempts the program from those sections of the Utilities Commission Act that specify BC Hydro’s obligations
to seek approvals from the BC Utilities Commission for capital projects. However, when BC Hydro seeks to recover Smart Metering
Program expenditures in rates, the BC Utilities Commission will review the prudency of BC Hydro's decisions and actions in
relation to the implementation of this program.

The estimated impact of the Smart Metering Program on BC Hydro’s rates is based on the net cash flow benefits as presented
in the business case, which are then incorporated into BC Hydro's regulatory accounting model to determine the incremental
impact on BC Hydro's annual revenue requirements',

The graph below illustrates the projected rate impact of the Smart Metering Program over the term of the business case,
before considering potential rate smoothing proposals. Specifically, the graph shows the annual impact of the program on
BC Hydro's revenue requirements, as well as the cumulative rate impact which ultimately results in a sustained rate decrease
of over 1.25 per cent [below what rates would otherwise be in the absence of the Smart Metering Program).

$150 F cumulative rate impact T 250%
peaks in F2015 at Rates to start to decrease; Cumulatively, impact remains + 2.00%
$100 4 lessthan 2% /higher through assumed period of deferral amortization 1 150
Rates continue to decline, now cumulative 1 100% E
$50 o benefits fully outweight all program costs i E.
c 0.50% 2
2 %
s 50 - 0.00% %
- -050% 3
($50) o B
" : . -1.50% £
[$100] T Initial SMI benefits flow Zero cumulative
through to reduce rate impacts rate impact by F2024 i -2.00%
($150] -2.50%
[T Revenue Requirement Impact ($) ~@-  Cumulative Rate Impact [%)]

The green bars on the graph show the annual dollar impact [in millions) of the Smart Metering Program on BC Hydro's overall
revenue requirement. The blue line on the graph illustrates the cumulative impact on rates over the term of the business case.
To help manage current rate pressures, $75 million in benefits from the program will flow through to customers in F2012
through F2014—resulting in a cumulative rate decrease of just over 1 per cent by F2014.

Without the planned smoothing, in the first year following full implementation of the Smart Metering Program (F2015),
there is an increase in BC Hydro's revenue requirement as the recovery of current—and previously deferred—costs starts.
From F2016 through F2023, the additional revenue requirement due to the Smart Metering Program starts to drop.

' Revenue requirement refers to the total amount of money BC Hydro must collect from customers to pay all operating costs, energy costs, amortization, financing
charges, and return on equity in a given year.
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From F2024 on, the Smart Metering Program benefits reduce BC Hydro’s annual revenue requirement, resulting in rates
being reduced below what they would otherwise be without the program. Over the term of the business case, there is a total
reduction in BC Hydro's revenue requirement of over $400 million.

This $400 million total reduction in BC Hydra's revenue requirement differs from the business case net present value of $520
millicn because the revenue requirement includes accounting impacts of non-cash transactions from a regulatory point of view.
For example, the revenue requirement factors in the financial impacts due to timing of regulatory cost recovery and recovery
of the un-depreciated sunk cost of existing meters—a non-cash item.
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APPENDIX 8: KEY BUSINESS RISKS

SUMMARY OF KEY RISKS AND MITIGATION 5TRA

| Risk

| Technology

Description Mitigation Strategies
Meter Supply Chain Risk of the market’s inability to meet Procurement evaluation criteria considered the vendor’s
meter supply chain requirements, and  ability to meet the timeline.
interdependencies with other vendors. :
Incentive mechanisms are in place to align the related
suppliers to deliver on time and on budget. Significant
liquidated damages to be included in final contracts to
ensure vendors meet their commitments.
- Emerging Risk of technology continuing to evolve | All meter vendors under consideration in the procurement
resulting in stranded assets. process have met minimum mandatory criteria which

included having sizable deployments in other North
American and European utilities, and based on proven
technologies.

Technology selection criteria were designed to meet
current and expected future business needs.

Procurement evaluation criteria included technology
“future proofing” to ensure future business, technical
and operational requirements were considered.

Where technology risks may still exist, the successful

- vendor will be contractually committed to meeting
| BC Hydro's requirements by an agreed date. In addition,

they will be required to provide full backward compatibility
for selected products.

BC Hydro Resource
Constraints

Meter Deployment

Significant resource constraints internally
for telecommunications, field crews,
and technology personnel—skills and
head count—could impact the schedule.

The Smart Metering Program is a top corporate priority
with broad executive oversight and commitment.

. Leverage meter and field contract labour market for

peak resource requirements—including incentives for

Unable to complete meter deployment

by the end of 2012.

Contract incentives are in place for solution integrator,
meter system and meter deployment vendors to meet
2012 timeline.

| Use various strategies to deploy meters in multiple

UCTURE PROGRAY




Budget

i
i

Risk of exceeding project budget due to

- unforeseen costs or changes in scope.

. Procurement approach designed to achieve cost certainty
for at least 50 per cent of the project budget, including
mechanisms like:

+ affordability ceilings
o fixed price contracts

e incentive mechanism shared with all vendors

Rigoraus control over scope elements implemented
including:

» formal change control process for any change in
scope, timeline, or deliverables

»  project controls office in place to manage issues,
risks, assumptions and changes

Rigorous financial controls are being implemented
including:
e budget assigned to accountable managers and

measured

* financial performance tracking and forecasting tools

Safety/Security/
Customer Privacy

Customer
Experience

CMART MI

Risk of security or privacy breach
impacting customers or system
operations.

Safety, security and privacy were built into all procurement
processes.

Safety, security and privacy were built into end-to-end
solution architecture and all business processes, which
will be validated during solution acceptance testing.

BC Hydro is an active participant in external standards
setting groups, including committees focused on safety,
| security, and privacy.

A dedicated smart metering safety, security and privacy
office has been established.

Formal penetration test plan including hiring external

RA

STRUCTURE PRGE

Risk of limited customer awareness
and public support of smart metering,
and/or negative customer experience
during meter deployment.

" awareness and to identify specific issues and concerns
regarding meter deployment.

Comprehensive Smart Metering Program communications
plan developed and being implemented. Includes specific
. customer contact plans pre-, during, and post- meter

- deployment.

Incorporating lessons learned from other utilities with

respect to customer engagement.
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APPENDIX 9: MANAGING RISK THROUGH PROCUREMENT

In 2008, BC Hydro initiated a procurement process for a single Solution Integration firm, which would in turn be responsible for
selection and sub-contracting of the required technology components, meters, deployment services, and project implementation.
Proposals submitted at that time were significantly over budget and did not achieve the risk transfer expected by BC Hydro.

In March 2010, BC Hydro decided to proceed with a "disaggregated” procurement approach to contract directly with proven
industry vendors—ensuring BC Hydro retains direct control over the program while building business relationships that would
extend over the economic life of the assets. Partnerships BC was engaged to provide expertise in structuring a comprehensive
and open procurement process.

Specific project risk mitigation managed through procurement includes:

Minimum mandatary criteria: a number of mandatory ‘pass/fail criteria were established to ensure only established,
proven and scalable proponents are considered.

Affordability ceilings: establishing the maximum value BC Hydro is prepared to pay for a product or service providing cost
certainty.

Subject matter experts: both internal and external subject matter experts have been involved to ensure a full understanding
of proposed technologies.

Panel interviews: because experienced professional resources are critical to the success of the project, panel interviews
are conducted with key individuals proposed by vendors.

Fairness Advisor: an independent and experienced Fairness Advisor participated in all procurement processes.

Due Diligence Committee: a senior level independent advisory committee reviews procurement recommendations of the
selection teams to ensure that the process was followed and the basis of recommendations is appropriately documented.

As of December 31, 2010, BC Hydro continues in active procurement or final contracting in four key procurement streams—

Solutions Integrator, Metering System, Meter Data Management System and Meter Deployment Services. Announcements
related to the successful proponents are expected in the near future.

AWM BUSINESS GP = 80
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(DIX10: TECHNOLOGY AND INDUSTRY STANDARDS GROUPS

BC Hydro has been active with industry in North America for several years to understand and influence the technology and
standards that will impact the success of the Smart Metering Program. This work has included participation on a number of
committees and collaboration with various industry associations as outlined below:

_ fndu

try Agsoc atmn e
Electrlc Power Research
Institute (EPRI)

pu;pose e

To advance innovation, research and
utility solutions.

" including smart grid applications.

National Institute of
Standards and Technology
(NIST)

To advance industry standards.
Currently working on priarity action

plans related to smart grid development.

GridWise Alliance

To advance smart grid business and
technology solutions, including policy

. and legislation.

BC Hydro is closely following the NIST
guidelines and standards for security including
NISTIR 7628 and Federal Information

~ Processing Standards.
. Membership has provided direct access to
. the latest industry advancements.

| Active partlmpatmn on power delwer&; programs

| National Electric Energy Testing
Research and Applications

To test and validate industry solutions,
particularly safety for metering services.

Involved in defining and tes{ing the latest
smart metering functionalities and

| Center (NEETRAC) | . applications.
Open Smart Grid Address delivery of utility smartgrid ~ BC Hydro is actively involved in OpenSG
{OpenSG) and smart metering requirements and | efforts including smart grid security and

(CSA)

Canad:an Standards Assocratlon '

related key industry technology issues.

applying best practices for protecting the

To certify the safety of electri

. equipment.

Canadian Electrical Association
- (CEA)

To represent the Canadian utility industry.
Currently addressing metering standards
and acceptance with Measurement
Canada.

Committee work to support acceptance of
future metering solutions.

To advance telecom solutions and set

- standards.

Participation to establish efficient smart grid

commumcatlon solutions.

Canadian National Committee
- on Smart Grid Technology and
- Standards

"""" Institute of Electrical

and Electronics Engineers

 (IEEE)

| To address appropriate standardization

for smart grid in Canada.

' To ad-r!ress intl_a-rnatiunal tech;ologym.

issues and set standards.

ZigBee Alliance

Participation to guide Canadian standards in
a global context.

Partlmpatmn on a variety of technical

committees related directly to BC Hydra's
program.

To develop open industry standards for
low-power wireless communications.

Active partu:npatlon in the “Smart Energy
Profile” working group, which defines data

i communication standards for smart meters

and in-home devices over a Home Area Network. |

Héal_tﬁ Canada

Respon;ible for helping Canadians

maintain and improve their health,
while respecting individual choices and
circumstances.

Ensuring compliance with the protection of
customers and workers related to electricity
including electromagnetic fields [EMF].

'SAP Lighthouse Council

ASTRUCTU

| technology.

To foster collaboration between SAP,
major utilities and industry vendors

~ to integrate Advanced Metering

Infrastructure with utility Enterprise

A BUSH

- Exposure to leading practices that achieve

integration of end-to-end processes between
the meter and the backend systems, and to
reduce a company’s total cost of ownership
for Advanced Metering Infrastructure.




GLOSSARY

Authorized Amount

Requested funding for a project inclusive of all contingencies
and based on a fixed scope and in-service date.

British Columbia Utilities Commission
(BC Utilities Commission)

An independent regulatory agency of the provincial government
operating under and administering the Utilities Commission Act.
The BC Utilities Commission’s responsibility is the regulation
of the energy utilities under its jurisdiction to ensure that the
rates charged to utility customers for energy are fair, just
and reasonable. The BC Utilities Commission is responsible
for ensuring customers receive safe, reliable and non-
discriminatory rates and shareholders receive a fair return.

Capacity

The maximum sustainable amount of energy that can be
produced or carried at an instant. For example, a car engine’s
horsepower rating is its energy capacity.

Capital Refresh of Assets

The program assets are assumed to be replaced periodically
based on the estimated economic life of each asset type.

Clean Energy Act

A long-term vision for BC to become a clean energy leader.
This Act guides government, BC Hydro and the British Columbia
Utilities Commission in advancing the province’s ambitious
sustainable energy vision.

Contingency

An amount provided in the estimate for a project having a
fixed scope and in-service date to allow for potential costs
which cannot be specifically identified at the time of estimate
preparation but which experience shows will likely occur.

Customer Generation

Allows customers to generate power on a smaller-scale

in order to provide an alternative to, or an enhancement of,
the traditional electrical power system. It can take the form
of solar panels, wind power, biomass, etc.

Definition Phase

Detailed investigation of the approved approach and preparation
of a preliminary design, procurement, and Project Plan for
Implementation Phase funding complete with business case.
This phase also includes the securing of all key defining
agreements.

Demand Side Management (DSM)

Actions that modify customer demand for electricity, helping
to defer the need for new energy and capacity supply additions.

Direct Labour Cost

Labour cost without benefits or overhead loadings.

Distribution System

The portion of the power system that converts energy to the
right voltage and delivers power to homes and businesses
across the province.

Electrical Distribution System Optimization (EDSO)

Helps to reduce electricity usage and costs with no capital
investment through matching voltage to equipment
requirements.

Energy

How much is consumed (or produced) over a period of time.

Field Area Network

A secure two-way telecommunication network between
customer meters, other end point devices, aggregation
devices and network extenders.

Greenhouse Gas (GHG)

Gases that are thought to contribute to global climate
change, or the “greenhouse effect,” including carbon dioxide
(CO,), methane (CH,) and nitrous oxide [N,0].

Grid Modernization

An automated, intelligent power delivery system that
supports additional services and benefits to customers,
the environment and the economy.

Gross Benefits
The value of benefits before the deduction of related costs.

Home Area Network (HAN)

A data communications system contained within a premise,
such as a residence, that can connect devices [e.g. in-home
display device] in the premise to the smart meter.




Identification Phase

Review of conceptual alternatives, evaluation of feasibility,
review of alternatives, and delivery of a project plan for
Definition Phase funding. This phase ends with a decision
on whether or not to proceed to the next phase.

In-home Display

A device that can communicate with a smart meter to show
how much energy is being consumed and at what cost.

In-home Feedback Tools

Different ways through which customers can receive feedback
about the electricity they are consuming, and the cost of that
electricity, in their home, business or other location. In-home
feedback can include an in-home display and/or secure
websites, home energy management systems etc. that
provide information about energy consumption.

Implementation Phase

Includes detailed design, material and equipment
procurement, construction, testing and commissioning into
service. The phase ends with a Post-Expenditure Review
and a Project Completion Report.

Initiation Phase

Establishment of an initial project team, research and
benchmarking. This phase ends with a decision to proceed
on whether or not to proceed to the next phase.

Interest During Construction (IDC)

When an asset is constructed, there is often a considerable
period between the start of a project and its completion.
Because the cost of an asset should include all costs
incurred to prepare it for use, interest costs related to the
construction are generally included in the cost of the asset
that is capitalized.

Interval Data Recording (IDR)

A record of energy consumptions, with reading made at
regular interval throughout the day, every day.

Measurement Canada

A federal agency responsible for ensuring the integrity and
accuracy of measurement in the Canadian marketplace,
including the accuracy of electricity meters.

METERING & INFRASTRUCTURE PROGRAM BUSINESS S

Meter Data Management System

The software applications and infrastructure required to support
the integration of data from the smart metering system into
other BC Hydro systems. The data is made available to the
utility for a variety of business functions such as billing,
energy diversion detection and outage tracking.

Microgrids

Small networks of generating sources capable of operating
independently from the electricity system. Microgrids can
switch quickly between operating on and off the system,
allowing communities to become more self-sufficient.

Net Benefits

The value of the benefits after the reduction of related costs.

Net Present Value [NPV)

The difference between the present value of benefits
and the present value of costs (including capital, operating,
maintenance and administration costs) for a given discount rate.

Nominal Growth/Price

Growth or price measured in current dollars at the time the
goods are produced; change includes the amount of inflation.

Ongoing Operating Expenses

The incremental operating costs required to operate and
maintain program assets, such as meter maintenance and
telecommunications and software application operating costs.

Present Value

Today's discounted value of future receipts or expenditures.

Price Elasticity

The price responsiveness of consumption, expressed as the
percentage change in quantity per a 1 per cent change in price.
For example, an elasticity of -0.10 means thata 1 per cent
increase in real price would lead to a 0.1 per cent decrease
in consumption.

Project Costs

The authorized amount for the Smart Metering Program is
$930 million [nominal), and this reflects the costs to put the
program's assets required by regulation into operation.

Project Plan

A document that sets out a strategy and course of action for
meeting the project objectives.



Revenue Requirement

A revenue requirement is the forecast cost of doing business
for a period of time and must be approved by the British
Columbia Utilities Commission. BC Hydro can collect its
required revenue through tariffs—the rate charged to
customers.

Regulatory Account

Deferred amounts related to the Smart Metering Program
will be recorded in the Smart Metering Program Regulatory
Account, BC Hydro's accounting pelicies allow for the deferral
of amounts that under Canadian generally accepted accounting
principles would otherwise be recorded as expenses or income
in the current accounting period. The deferred amounts are
either recovered or refunded through future rate adjustments.

Smart Grid

A smart grid delivers electricity from suppliers to consumers
using digital communications to save energy, reduce costs
and increase reliability and transparency. A smart grid is
made possible by applying sensing, measurement and control
devices with two-way communications, making it possible to
dynamically respond to changes in system condition. A smart
grid includes an intelligent monitoring system that keeps
track of all electricity flowing in the system. It also has the
capability of integrating clean, renewable electricity such as
solar and wind.

Smart Meter

Smart meters provide two-way communication between
the customer’'s meter and BC Hydro, capturing the amount
of power that is consumed and when.

Smart Metering and Infrastructure Program

The Smart Metering and Infrastructure Program or Smart
Metering Program plays a key role in modernizing BC Hydro's
electricity system. It involves the introduction of new digital
smart meters and the supporting infrastructure.

Supervisory Control and Data Acquisition (SCADA)

Computer systems used to send and collect supervisory
controls and monitor data through power lines.

Volt-VAR Optimization (VVO]

Optimizes the energy delivery efficiency on distribution systems
using real-time information, minimizing power loss.

Smart meters will allow BC Hydro te continue to manage the electricity system in a reliable, safe, and cost-effective manner.
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ATTACHMENT 7

tural gas, based on their carbon content and contribution to global warming. The carbon tax covers 70% of

total greenhouse gas emissions, nearly all of BC’s emissions associated with the burning or combustion of
Is. '

Howeuver, th
from the carbon
BC government ch
and trade system” to
continues to work on the

ommittee understands that some industrial process emissions (non-combustion) are exempt
, such as landfill emissions and fugitive emissions from the production of oil and gas. The
to exclude these sources of emissions, indicating that they would be subject to a “cap
industrial emissions and reduce them over time. The Province has indicated that it
elopment of a cap and trade system to target industrial emissions.

\s}LECTED ISSUES

WHEREAS education in the Province of British Co

Conference decision:

B173 TUITION FEES Logan Lake

bia should be a right not a privilege;

AND WHEREAS student debt in British Columbia is the Bighest in Canada outside of the Maritimes
with students receiving 70% (the lowest amount in Canada)Ness non-repayable financial aid:

THEREFORE BE IT RESOLVED that UBCM petition the Province
levels, establish a BC student grants program, restore the per-student
to ensure quality education and eliminate the interest on student loans.

educe tuition fees to affordable
lege and university funding
ENDORSED BY THE SOUTHERN INTERIOR LOCAL GOVERNMENT ASSOC
UBCM RESOLUTIONS COMMITTEE RECOMMENDATION: No Recommenda
UBCM RESOLUTIONS COMMITTEE COMMENTS:

The Resolutions Committee advises that the UBCM membership has not previously considered a resolut
calling on the Province to reduce tuition fees, establish a BC student grants program, restore per-student college

and university funding, and eliminate interest on student loans.

Conference decision:

B174 BC HYDRO WIRELESS SMART METERS Colwood

WHEREAS significant and serious health, privacy and other concerns have been identified regarding
the installation of wireless smart meters in British Columbia;

AND WHEREAS BC Hydro is proceeding with its program to install wireless smart meters in British
Columbia although it recognizes there is active discussion and ongoing research into the possible
health and environmental effects related to radio frequency signals and it is aware the World Health

Organization has called for further investigation on this matter in its press release issued on May
31,2011:

THEREFORE BE IT RESOLVED that a moratorium be placed on the mandatory installation of

wireless smart meters until the major issues and problems identified regarding wireless smart meters
are independently assessed and acceptable alternatives can be made available at no added cost to the
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consumer.

NOT PRESENTED TO THE ASSOCIATION OF VANCOUVER ISLAND & COASTAL COMMUNITIES
UBCM RESOLUTIONS COMMITTEE RECOMMENDATION: ﬁo Recommendation

UBCM RESOLUTIONS COMMITTEE COMMENTS:

The Resolutions Committee advises that UBCM members have not previously considered a resolution on smart
meters.

Conference decision:

== L Lk Sy =

B175 PROVINCIAL INCOME ASSISTANCE RATES Kelowna

WHEREAS the October 2010 CMHC Rental Market Report for Kelowna indicates average rents far
exceed the shelter allowance portion of BC Assistance, and the cost of living, particularly shelter, in
s province has continually increased without corresponding adjustments to the levels of assistance;

AND YHEREAS thousands of ]ow -income households in our city are paymg farin excess of 30%, the

THEREFORE BE ITRESOLVED that the provincial Ministry of Social Development be asked to
increase current assistahge rates and implement a program to adjust those rates annually based on
the BC Average Annual Coggumer Price Index;

AND BE IT FURTHER RESOLVER that the provincial Ministry of Social Development also be asked
to increase assistance for adults wifk, d isabilities to the same level of assistance available to seniors.

ENDORSED BY THE SOUTHERN INTERYQR LOCAL GOVERNMENT ASSOCIATION
UBCM RESOLUTIONS COMMITTEE RECON. WENDATION: No Recommendation
UBCM RESOLUTIONS COMMITTEE COMMENTS: \

The Resolutions Committee notes that the UBCM membership cohgidered resolution 2006-B171 and referred it
to the UBCM Executive. Resolution 2006-B171 called on the provinc®] government to increase assistance rates
and implement a program to adjust those rates annually based on the Cowgumer Price Index; and also requested
that the Province increase assistance for adults with disabilities to the sige  level of assistance available to
seniors. -

At the 2006 UBCM Convention the Premier announced the Province’s intent to rai the shelter rate portion
of income assistance. After consideration of both resolution 2006-B171 and the Prem®s announcement at
Convention, the UBCM Executive decided that the UBCM President should write to the Pxquince expressing
support for increases to assistance that met the basic needs of individuals and families. In respondg¢o the UBCM
President’s letter, the provincial government thanked UBCM for supporting the increase to shelteiyates.

Though the UBCM membership has not directly endorsed a resolution calling for increased assistancdy ates
adjusted annually based on the Consumer Price Index; nor have members endorsed an increase in assistance yg
adults with disabilities, the membership has endorsed several related resolutions requesting:
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