N MECHANICAL

4.2.1 Mechanical Existing Conditions

La Cité has |7 rooftop units (RTUs) for distributed variable air volume (VAV) boxes.
Variable air volume boxes are generally part of heating, and/or ventilation systems. The
Four of the RTUs, located on the roof of Phase |, were replaced recently and have a
nominal efficiency of 81%. (Nominal efficiency refers to the highest possible measure
of the unit’s efficiency, and does not necessarily mean that the unit is 81% efficient.)
According to the serial number, they were manufactured in August 2018 and likely
installed in 2019. It appears that the remaining 13 RTUs were manufactured in 2009
and have nominal efficiencies of 80%, though it was not possible to confirm the age of
all RTUs due to unreadable labels.

RTU-15, manufactured in 2009, located on Phase RTU-6, manufactured in 2018, located on
2 roof Phase | roof

The RTUs manufactured in 2009 will no longer be operating at 80% efficiency due to
normal wear and degradation. It is estimated that their present-day efficiency will be in
the range of 70-75%, depending on how well they have been maintained.

ASK* for a better world // Future Proofing Report



Typical Thermostat in La Cité

Water Heating:

Water heating equipment
includes an 80% efficient
/0-gallon natural gas storage
tank heater in Phase | and
two 88% efficient 100-gallon
condensing  natural  gas
storage tank heaters in Phase
Two. Café Bicyclette also has
a small electric boiler used
for dishwashing purposes.

Thermostats:

Thermostats, located throughout the
building, are set to 22-23°C during occupied
hours and 16°C during unoccupied hours.
Most offices have access to a wall-mounted
thermostat, which allows occupants to
control the temperature within 1-2°C of the
setpoint.

Phase | water tank Phase 2 water tank

NOTE:

energy efficient.

Depending on the price of natural gas, natural gas heaters are usually
cheaper than electric boilers. They generate heat through combustion.
Electric heaters use either infrared technology or an electric coil system
(similar to traditional stovetops!) to produce heat, and are generally more
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Boilers:

There are two boilers used to heat some hallways, vestibules and some unoccupied
rooms (mechanical rooms, electrical rooms, etc.).

The Raytherm boiler in Phase | is approximately 24 years old. When it was new, it was
likely 80% efficient. Today its efficiency is estimated at 63% due to normal degradation.

The Raytherm boiler in Phase Il was manufactured in 2017. Its nameplate efficiency is
85%; its efficiency today should be close to 85%.

Phase | boiler Phase 2 boiler

NOTE:

Boilers heat water or other fluids and then distribute that heat through a
system of pumps and pipes to provide building heating.
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Boiler-fed fan coil terminal unit
in mechanical room

Boilers Continued:

The hot water from the boilers is fed via circulation
pumps to terminal units throughout the building. The
boilers also provide hot water for the parkade ramp’s
snow-melting system.

Radiator terminal units for heating curved hallway

Personal Heaters:

Many employees working in the building use personal
electric convection space heaters, most of which
are rated to 1500 watts. There are between 60
to 120 personal space heaters located throughout
the building (not all spaces were checked; an exact
number is not known).
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NOTE:

Space heaters may actually make the room or building temperature even
colder! While they give off more heat in a particular area, nearby thermostats
read a higher temperature and send out less heat.

Four of the eight air conditioner units along south side of building

Air Conditioner:

Air conditioning is provided either by the |7 RTUs or by the bank of air conditioning
(AC) condenser units located along the north edge of the building. There are also
mini-split AC units used for cooling rooms in Phase |.

NOTE:

Condenser units work through heat exchange, taking in heat and releasing it
to the outside while refrigerant cools the air returned to the interior. They
often have a duct system, which allows for heat loss as the air flows toward the
condenser unit. Mini-split AC units usually work without ducts, and therefore
in smaller spaces.
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Café Bicyclette:

Café Bicyclette's commercial kitchen uses a significant amount of the building's energy
with its freezers, refrigerators, food warmers, dishwashers, fryers, ovens, ranges, grills,
ice maker, walk-in fridge, walk-in freezer, and so on.

Old Refrigerator Commercial ovens

Additionally, commercial kitchens typically vent a large volume of air; replacing exhaust
with air from the outdoors. This results in significant natural gas energy use, as the
outdoor air must be conditioned (cooled/heated) before entering the kitchen.
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Food Warmers

Commercial kitchen natural-gas deep-fryers Ranges
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NOTE:

Paying attention to the flow rates of your faucets and the water use of
your toilets can make a big difference in building energy consumption!

+
]

Aerators, which limit an outlet’s water flow, are a small investment but
yield large water, energy and sewage savings — with an ROl measured in
days.

WATER ENERGY SEWER MONEY

La Cité Résiliente: A Decade in Transition




Water Fixtures:

Kitchen sink without aerator

Washrooms for visitors are located
through the building, in addition to
those located within most offices for
employee use. Most offices also contain
a small kitchen with a kitchen sink. Some
also have their own dishwashers. Flow
rates for some washroom faucets were
measured and ranged from 1.7 Litres
Per Minute (LPM) to 3.4 LPM. Many of
the faucets within the building are fitted
with standard 8.3 LPM aerators, which
could easily be replaced by low-flow,
[.9 LPM aerators to reduce both water
and natural gas consumption (when hot
water is used).

Some kitchen sinks lacked aerators,
resulting in excessive water use and
wasting both water and natural gas
(when hot water is used).

Urinals within the building have flow
rates of 3.8 Litres Per Flush (LPF). Flow
rates for toilets were not fully itemized,
however several were noted to have
rates of 6.0 LPF; others were dual-flush
3.0/6.0 LPF.

Energy Star rated urinals use half the
water of those found in the building —
|.9 LPF opposed to 3.8 LPF. Waterless
urinals are also available. Energy Star
rated toilets use 4.8 LPF.

ASK* for a better world // Future Proofing Report




LARS=N

ENGINEERING INC

Definition:

Electrical engineering relates to a building's electrical systems, which may
include power distribution, lighting, electrical outlets, emergency exit signs,
security systems, information technology (networks and servers), and so on.

How electrical energy is used at La Cité :

50%

COOLING 2 o
LOAD 5 /)
COMPUTERS

+ PLUG
LOADS
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4.3 Electrical

4.3.1 Electrical Summary

La Cité Francophone utilizes around |.5 Million kWh of electricity each year, costing
the facility over $210,000 per year. The electricity rates have increased from an average
of 9 cents per kWh in 2017 to |5 cents per kWh in 2019, and the expectation is that
the rates will continue to increase, particularly in the transmission and distribution side
, as that side has remained flat over the prior three years.

The facility is a summer peaking facility, with more power use during the summer, from
air conditioning load, than in the winter. From the data, it appears that the cooling
and mechanical load is approximately 50% of the consumption, while lighting makes
up approximately 25% of the electrical energy use. The remaining 25% is a mix of
computers and other plug load. This is a normal split for a facility of this type.

The first principle of energy is to reduce its use at the source. As such, reducing
the cooling load is a key first step. One method of doing that is to also reduce
the lighting load, as lighting creates heat. As a summer peaking building, the energy
savings attributed to lighting are both the direct lighting savings and the indirect cooling
savings (which are partially offset by an increase in heating in the winter) The lighting
consumption can be reduced by over 60% through a redesign of the lighting towards
full LED technology, and the installation of controls, allowing the lights to be used
where needed, when needed. Lighting upgrades have a return on investment in
the order of 14%.

Further electrical savings are identified in the mechanical report, with power reductions
from the incorporation of VFDs.

One interesting element that can help La Cité Francophone show leadership, is to
incorporate solar PV on the roof of the building. Unfortunately, the building is not
overly well suited towards PV, as the roof has many pieces, rather than being one
continuous level. From our analysis, the building can create up to 38,000 kWh of
power, on three different roof areas. There are a couple of other roof areas that
could also have power generation potential, in smaller amounts — likely in the order of
43,000 kWh across the entire building, or less than 5% of the building requirements.
The payback is good, however, as all the power produced on the building can be
utilized, with a return on investment in the order of 10%. \When the glass needs
to be replaced on the curved curtainwall, consideration could be given to a building
integrated photovoltaic system for replacement of some the glass units, thereby
helping the building from overheating too.
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4.3.2 Existing Electrical Conditions

Main Power System

La Cité francophone uses around |.5 million kVWh of electricity each year, costing the
facility over $210,000 per year. Electricity rates increased from an average of $0.09/
kWh in 2017 to $0.15/kWh in 2019. Rates are expected to increase further, particularly
in transmission and distribution — cost areas that have remained unchanged over the
past three years.

The building's energy use peaks in the summer with air conditioning — more than
in the winter with heating. From the data, it appears that the cooling and mechanical
load is approximately 50% of the consumption, while lighting makes up approximately
25% of the electrical energy use. The remaining 25% is a mix of computers and other
elements related to plug load.

Power Distribution
The main distribution system is rated for 1200A, 600V, 3phase, 4 wire, located in the
Phase | main electrical room (Room #036).

Panelboards are located throughout the facility, at 347V and 120/208V, to serve the
various loads in the building.

Power utilization is typically as follows:

. Fluorescent Lighting 347V
. Incandescent Lighting 120V
. LED Lighting 120V
. Convenience Receptacles 120V
. Motorized loads up to and including .37kW (1/2 hp) 20V
. Motorized loads greater than .37kW (1/2 hp) 600V (3 phase)

La Cité Résiliente: A Decade in Transition



Interior Lighting

The existing lighting is a mixture of various sources, types and styles. In Phase [, the
majority of lighting was T12 fluorescent, exceptin the leased space where T5 fluorescent
is utilized. Most of the downlights were various types of compact fluorescent lamping.
In Phase 2, the majority of lighting was T8 fluorescent, with various types of compact
fluorescent downlights. The theatre has a mixture of incandescent and LED sources,
as is suited to the theatrical environment to obtain full range of dimming.

Fluorescent lighting is typically operating at 347V, with some 120V lighting noted from
the panelboards. A Douglas Relay Control System is in place to reduce the quantity
of line voltage 347V switches.

Generally, lighting was turned off in unutilized spaces, which indicates the community
utilizing the space takes ownership of the spaces, since the switching was all manual
switching. The main atrium lighting and corridor lighting was on, despite the ample
daylight.

Corridor adjacent to Glazing - Corridor lighting in leased space Back Stage Theatre Lighting
Lights were on
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Egress and Emergency Lighting

Due to the bilingual nature of the facility, there is a mixture of egress lighting present.
From unilingual “EXIT" signage to a variety of types and sizes of “EXIT / SORTIE"
signage. The majority of signage appears to be LED, but not all were operational, and
in some cases the LEDs were older style retrofits, which did not effectively illuminate
the signage.

Bilingual Signage, Small Size Bilingual Signage, Large Size Unilingual Signage Retrofit Kit
(Unilluminated) (Bottom Illuminated)

Exterior Lighting

The existing lighting is a mixture of various sources, types and styles. There are metal
halide and high pressure sodium lights, along with a mixture of colour temperatures
within bollards in the main central gathering area. Bollards, wall packs, parkade lighting
and pole lighting make up the majority of exterior lighting.

During the daytime walk-through on 18 December 2019 the bollards in the central
gathering space were on, along with some of the pole lights.

NOTE:

Lighting upgrades offer a 4% return on investment.
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Exterior Bollards (note the two illumination
colours — HPS and Metal Halide or Colour
Corrected HPS)

Parking Lot Pole Luminaires

(Metal Halide Lamping)

Plug Loads

The following plug load devices were
found throughout the building (though
this is not an exhaustive list):

* Personal space heaters (many)
*  Computers (many)

*  Water coolers/heaters

* Photocopiers

* Televisions

*  Coffee makers

*  Mini refrigerators (many)

* Full size refrigerators

* Vending machines (two)
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Reduce Energy Use at the
Source

The first principle of energy efficiency
is to reduce energy use at the source.
As such, reducing the cooling load is a
key first step. Reducing the lighting load
would make a significant difference,
as lighting generates heat. Changes to
lighting would result in energy and cost
savings from reduced lighting and cooling
costs. Lighting consumption could be
reduced by over 60% through a lighting
redesign with full LED technology and
the installation of controls, which would
allow lights to be used where and when
needed.
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4.3.3

Roof Review for Photovoltaic Analysis

Solar Photovoltaics (PV)

Investigating solar power was part of the project application for the EcoCity Edmonton
Infrastructure Acceleration Grant. Unfortunately, the building is not overly well-suited
toward PV, as the roof was constructed in many pieces instead of as one continuous
level.

From the electrical engineers’ analysis, the building could generate up to 38,000 kWh
of power on three different roof areas. In addition, there are a few other roof areas
that could also generate power in smaller amounts — likely in the order of 43,000
kWh across the entire building, or less than 5% of the building’s requirements.

However, if all the power produced on the building could be used, La Cité could see
a 10% return on investment.

When the glass needs to be replaced on the curved curtain wall, La Cité might
consider building-integrated photovoltaics — windows that double as solar PV panels.

A MyHEAT © How It Works ®: Solar Map

8627 91 Street NW

Solar panels installed on this building's
roof could generate 320,381 kWh/year,
reducing CO; emissions by

238.4 tonnes/year.

https://myheat.ca/map/solar-edmonton/

The above website provides information on the potential in Kilowatt hours that could be generated
on a roof if there is no rooftop equipment or other items obstructing solar panels from being
installed.
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High South Roof Potential for Photo Voltaics (PV) - Visualization

Theatre Roof Potential for Photo Voltaics (PV) - Vlsuallzatlon
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4.3.4

Main Power System

The 1200A main distribution system
was monitored over a 2-week period,
on |5 minute intervals, to determine a
general use profile. We chose to cover
the weekend of the Flying Canoe Festival,
based on an understanding that this could
be the peak winter usage. The meter was
installed on 29 January 2020 and removed
on 12 February 2020.

In reviewing the data, the following
information is seen:

* The voltage within the facility is
tapped slightly high, within standard
utility tolerances of 5% — The lowest
phase to phase voltage being 600.9V
and a maximum of 621.6, for a total
variation of 3.45%. Rated voltage is
600V.

*  Power Factor varies through the day,
with a low of 68% and a high of 98%.
Depending upon the rate structures,
utilities may penalize facilities with
power factors under 90%. A low
power factor is indicative of inductive
(rotating) loads, such as motors,
fans, etc., and can be corrected with
capacitors.

* The base load (the power that is not
turned off at night) is higher than
anticipated from the mechanical loads,
which implies that some lighting is left
on 24 hours. Further, with the loads
that come on during the day appear
to be lighting, plug load and fan loads,

La Cité Résiliente: A Decade in Transition

Overall Electrical Analysis

Data Logger Installation - 29 January 2020

but not all the electrical loads in the
building are turned on at the same
time, which is an expected situation.

The weekend load drops, significantly,
when compared to weekday loads,
due to the offices and health clinic
being closed. This means that their
lights, computers and other plug
loads are not operational during the
weekend time-frames.

A peak usage is noted during the
Flying Canoe festival, near 5pm each
day. Regular weekday peaks occur
near noon or 2:30pm.

Base load (which is load that is always
operational) is 110 kW, while peaks
tend to range around 225 kW, which
means approximately half of the load
runs continuously, while half is non-
continuous.



La Cite Francophone Data Logging: 29 January 2020 - 12 February
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Looking more closely at a single day, we've highlighted Tuesday, February 4th: The single
day shows that most equipment is turned on between 7:45 and 8:30am, coinciding with the
time most people arrive at work. At the end of the day, there is less of a distinct “off”" time,
which is indicative of most of the daytime load being lighting and computers, while most
of the base load is mechanical systems. The radio station will also be a contributor to the
base load.
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Electrical Utility Bills (2017 - 2019)

La Cité Francophone supplied the team with 3 vyears of electrical utility bills,
encompassing consumption from December 2016 through to November 2019. The
tabulation can be found in Appendix |.

From the data, the following information is seen:

* La Cité Francophone has a peak electrical usage in the summer months, with no
prominent winter peak.

*  Electricity usage in 2017 and 2019 were relatively consistent, while 2018 was less
consistent — it may be that the metering was less regular that year.

* The electricity consumption in 2019 was 10% less than the consumption in 2017,
with a significant decrease in summer peak.

Looking closely at the rates noted within the individual electrical bills, there was a
change in rate structure between 2017 and 2018. In 2018, a floating rate for electricity
charges was added which increased the cost of electricity, overall. Distribution and
transmission charges have remained relatively consistent throughout the time-frame.
Total cost per kWh (including fixed, floating and distribution) ranged from $0.09 per
kWh in 2017 to as high as $0.18 per kWh in February and May 2019.

For purposes of this energy audit, $0.15 per kWh is used as the current electricity
rate, which is the average from 2019. From the data, the average rate increased 45%
between 2017 and 2018, and an additional 10% from 2018 to 2019. In preparing
return on investment and payback analysis we have predicted flat electrical prices
from 2019 through 2020, and then 10% increase year over year.
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La Cite Francophone Electricity Usage 2017 - 2019
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Interior and Exterior Lighting

The quantity and general types of luminaires was counted from the drawings and
verified through the walk-through audit, with the tabulation included in Appendix I.
Hours of operation were estimated for each room and area.

82% of the lights in the facility are currently fluorescent based — with a mix of T12,
T8, T5 and various compact fluorescent varieties. Fluorescent lighting was the most
appropriate, cost effective energy efficient choice for general illumination until around
2014/2015 timeframe, at which point, LED became both cost effective and its white
lighting became appropriate for general lighting.

The remaining interior lights are a mixture of Halogen, Incandescent and LED.

Exterior lighting was a mixture of Metal Halide and High-Pressure Sodium. These
lamp styles were the industry standard until around 2010/2011 timeframe, at which
point LED became the industry standard for exterior illumination, due to its improved
optical control, on/off properties allowing occupancy sensors, and dimmability for
curfew hours.
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) 4.4 BUILDING SYSTEMS INTEGRATION

4.4 Energy & Resource Conservation
Measures

A number of resource and energy conservation measures are applicable for La Cité
based on the current age, condition and operational procedures of building systems
reviewed. These include everything from simple modifications like changing the
location or type of thermostats, to larger retrofits like replacing the gas-fired boilers.
There are also many opportunities for utilities savings, given the high rates of electricity
consumption during the summer months.

4.4.1 Architectural Opportunities

* Install a main door vestibule or revolving door

* Improve building envelope air tightness

* Replace glazing and window frames; add operable windows

* Consider window shades and exterior sun shades where possible

» Consider replanning/restacking office spaces

* Install an apiary on the roof or away from entrances

*  Grow micro-greens that can be used by the café

» Consider permaculture for courtyard landscaping

* Install multi-bin receptacles for compost, recyclables and landfill materials
* Install a compost area on-site

» Consider transforming parking stalls on the upper level of parkade into raised
garden beds

* Install living wall in hallway between café and atrium

* Provide bike- and car-share opportunities
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4.4.2 Mechanical Opportunities

Many ECMs may be difficult to implement because the cost — such as the cost of
replacing personal space heaters with more efficient units — would fall to La Cité’s
tenants. Furthermore, since the tenants’ utilities are included in their rent, and do not
fluctuate even when their energy use fluctuates, energy savings (and associated energy
cost savings) from such ECMs would not be seen by the tenant, further reducing the
incentive to implement ECMs. This problem could be mitigated if utility cost savings
could be passed on to the tenants. Alternatively, La Cité could consider paying for such
ECMs, knowing that there will be a reduction in energy costs.

ASHRAE Level 2 Audit Summary

The main purpose of an ASHRAE Level 2 energy audit is to provide the building
manager/owner with practical measures to reduce the building's energy use to reduce
the building’s energy cost and environmental footprint. Information is collected for all
major building elements (heating systems, cooling systems, building insulation levels,
windows, lights, etc.) during a walk-through of the building. Once this information is
collected, a building energy model is created to help understand the present state
of the building's energy use; this will determine how much energy is used by heating,
cooling, hot water, lights, etc. The building’s natural gas and electricity bills are reviewed
to determine how much energy is used by the building over the course of a year; this
helps to calibrate the energy model. Finally, the energy auditor calculates how much
energy can be saved by implementing various ECM'’s (energy conservation measures).
The auditor focuses effort on ECM's from both an energy-saving perspective and
cost perspective; ECM's with low implementation cost relative to energy savings are
prioritized.

One important metric is to determine the greenhouse gas abatement rate for
each ECM - what is the cost for each ECM to remove one tonne of CO2 from
the atmosphere?! This helps determine which ECM'’s are most worthwhile from an
environmental cost perspective. Any ECM'’s with a GHG abatement rate of under
$100-200/ton CO2 are worthwhile to investigate. ECMs with a GHG abatement rate
of over $400/ton CO?2 are less desirable.

Energy savings are also analyzed from a pure financial perspective: an ECM with a
$2000 implementation cost which generates $400/year energy cost savings has a 5
year payback and would be prioritized above an ECM with a $4,000 cost and $200/
year energy savings (20 year payback).
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[The full ASHRAE Level 2 Audit document can be found in Appendix 5]

Energy Conservation Measures (ECMs)

Many ECMs may be difficult to implement because the cost of the ECM — such as
replacing personal space heaters with more efficient units — would be paid for by the
tenant, not the building's owner. Furthermore, since the tenant’s utilities are included
in their rent, and do not fluctuate even when their energy use fluctuates, energy
savings (and associated energy cost savings) from such ECMs would not be seen by
the tenant, further reducing the incentive to implement ECMs. This problem could be
mitigated if utility cost savings could be passed on to the tenants. Alternatively, the
building owner could consider paying for such ECMs, knowing that the owner will see
a reduction in energy costs.

Low Cost ECMs (under $300)

* Install low-flow aerators on all faucets. Aerators cost approximately $7 each and
require a simple screw-in installation. It is suggested to use 1.9 LPM aerators,
which significantly reduce water use when compared to a typical 8.3 LPM aerator.

* Install a Building Management System.

e Install  occupancy-sensing,  ‘“‘smart”
thermostats. Although the existing
thermostats do reducethetemperature
to 16 °C during unoccupied hours,
smart thermostats have occupancy
sensors and will automatically reduce
the thermostat setpoint (in winter)
if a space is unoccupied for a pre-set
length of time. As such, the setpoint
will be reduced during the day (when
otherwise it would be set to 22-23 °C)
if no one is in the office — for example
if a space is vacant mid-week, for
holidays, etc.

e

Typical Existing Thermostat
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4.4.2 Mechanical Opportunities Cont’'d

* Install “Vending Misers" for the two vending
machines. These devices cut power to the
vending machine periodically during periods of
low occupancy or overnight, reducing electricity
use. Since the building’s two vending machines
are refrigerated, and are quite old, significant
energy savings could be seen.

* Install plug-load times on hot/cold water
dispensers. The are dozens of hot/ cold water
dispensers located in various offices. Installing
a $15 plug timer on each unit to automatically
cut the power supply overnight will result in
electricity savings.

* Replace convective space heaters with radiant-
style space heaters. The building contains a
high number of personal convective space
heaters located typically under the desks of
many workstations. Convective space heaters
combine a fan and heating element to heat the
air surrounding a person and typically use 1500
watts. Radiant space heaters are not designed
to heat the air around a person. Instead, they
heat a person directly via radiant heat which
is much more efficient than heating the air
around a person, resulting in approximately 90%
less electricity use compared convective style
heaters. It is suggested to therefore replace
~1500 watt convective space heaters with
50 watt radiant space heaters, which can be
purchased for approximately $80.

* Install LED bulbs in place of incandescent or
fluorescent bulbs with standard E26 bases. LED
bulbs use roughly 75% less electricity than non-

LED AI9 bulbs. E26-base bulbs are those with Lr

standard dimensions as seen in the image below. ‘J ’ Y
A standard LED E26 bulb has a cost of $1.50 g %
each.
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Additional Mechanical Opportunities

* Change and Relocate Thermostats /
Smart Thermostats

* Recommission Building Systems (check
for settings on fresh air, ventilation, air
conditioning and heating set points)

* Incorporate Energy Recovery
Ventilation (ERVs)

* Replace Older Boilers to higher
efficiency boilers

* Replace rooftop units with rooftop
heat pumps

» Consider Rain Water Capture/Storage
* Make Up Air Heat Recovery in Cafe
* Air Filtration System (HEPA) for poor
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air quality days
* Energy Recovery
e Demand Control Ventilation

* Flat panel radiant personal space
heaters

* Replace / Install Low flow aerators on
taps

* Refrigerator upgrade
* District Energy feasibility study
* Geo-exchange

* Refrigerant additive to AC units to
increase AC efficiency

¢ Air-side economizers on ventilation
units
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4.4.3 Electrical Opportunities

Photovoltaics

Each of the three roof areas has been measured, and the approximate number of PV
panels able to be installed have been calculated, allowing for access between rows for
maintenance purposes. Allowing for the intended angles of installation and the hours
of available sunlight, an overall PV generation potential has been calculated.

The hours of available sunlight and the production per peak kilowatt of installed arrays
are from Environment Canada, for the city of Edmonton, and are not site specific for

this level of analysis.

La Cité Francophone - Possible PV System
Characteristics

Mominal Power (Peak kilowalt: kWp) - 55 parels 1T K
Theatra

Mominal Power (Peak Kilowatt: KNWp) - 53 panels 17T EWp
Phase 2

Morninal Power (Peak Kilowalt: kWp) - South 16 panels 5 KW

MNominal Power (Peak Kilawatt: KWp) - hIA 20 KW
Glazing

Watiage per panel = 320

Estimated annual production of energy 38,000 kWh phes Glazing of 25,000 KWh

63,000 EWh Total

Producibility (KWhidWp) for Edmonton 12350 (Sewth, at 55 degress)

Veltage supply 120208 3 Phasze

Table | — PV System Potential

La Cité Résiliente: A Decade in Transition



Main Power System

Though the existing main power distribution panels are in suitable condition for their
age, we recommend the following maintenance and activities:

* Maintenance: athermal scan to be done as part of general maintenance, to identi-
fy hot-spots within the distribution boards, which indicate potential problems
with insulation break-down, and premature failures of the system.

* Code: there is a concern about clearance in front of the 1200A panel —to meet
current electrical codes, it requires |.2m clear — a data currently rack impedes
upon this clearance. As the panel was installed under earlier codes, no work is
required, however relocation of the data rack is recommended when data up-
grades occur.

* Maintenance: given the size of the distribution system, and the transformer sizes,
a full arc-flash study is recommended, to understand the risk of arc flash potential,
and advise maintenance workers and electricians of the proper protective equip-
ment required when working on the existing gear.

*As the above are all maintenance items, cost estimates have not been provided, at
this time.

Power Distribution

Submetering is often recommended to understand the loads within the building and
control the loads more effectively. The distribution within this building is not con-
ducive to submetering, as the panels are not designed to serve particular loads or
areas, but are distributed throughout the building, with various loads and nearby areas
served by each panel. As such, we do not recommend submetering at this point in
time.

Plug Loads

The building is occupied by a large variety of tenants, with different patterns and hab-
its. Plug load, therefore, can be a difficult thing to control. In 2019, a program was
developed to remind La Cité users and tenants about energy usage, and some of the
reduction in power consumption in that year can be attributed to this program. Fur-
ther programs should be developed to keep power usage “‘front-of-mind" for tenants.

More automated plug load control can be provided by incorporating occupancy sen-
sor power bars into appropriate loads and working with IT to implement power-saver
mode on computers, computer screens, and other electronics.The radio tower is
currnetly a plug load that is creating a much higher than noraml base energy load. This
should be investigated further to potentially reduce energy bills significantly.
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Lighting

Because the existing lighting is a mixture of various sources, types and styles, we
recommend redesigning the lighting to a consistent light type and style throughout the
building, while moving to LED luminaires, throughout the building. In general, similar
lighting types would replace similar lighting types.

Refer to Appendix 3 for lighting cut-sheets that are representative.
In addition to the lighting upgrade, we also recommend controls, including daylight

Sensors, vacancy sensors, timers and occupancy sensors to allow the lights to be used
when needed, where needed.

Forexit lighting, we recommend replacing all existing exit signs with the green pictogram
egress signage. This will provide consistency throughout the facility, continue support
the bi-lingual environment, along with providing energy savings.

Lighting Retrofit — Estimated Costs $522,000

Electricity Savings (kWh per year) 246,000 kWh

Electricity Savings (2019 Rates) $36,900

Maintenance Savings (materials, only; 2019 $10,800
costs)

Return on Investment (10% annual inflation 14%
on electricity, 2% on maintenance)

Table 2 — Lighting Summary

Photovoltaic Potential

The intent of any PV installation will be to utilize the power produced by the PV system,
first, offsetting the facility's electrical use, directly, with any excess PV generation sold
back to the grid. The ultimate goal is to minimize the building carbon and energy
footprint. The system will need to be installed with a protection relay and controller
to throttle the energy output of the PV system, should this situation ever arise, in
accordance with the Alberta Energy Utility Board requirements.
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The system will need to allow for: electrical terminal and combiner boxes, quick-
connect electrical connectors, DC wiring, DC disconnects, grid-connected inverters,
AC disconnect, AC panelboard and interconnection to the main building distribution.
The main distribution has sufficient capacity to allow the incorporation of solar into
the distribution, in accordance with the Canadian Electrical Code.

The proposed system will be connected to the building's grounding system. Type 2
LV SPD surge protection will be used at the DC main distribution board. A bonding
strategy will be included in the installation and all frameworks will have a common
earth.

Maintenance Impact:
Operating and maintenance is made up of inspecting the following components:

*  Monitoring, using controlling software and internet uplinks, the inverters, panels,
DC and AC equipment

*  Cleaning and visual inspections of panels semi-annually for horizontal, annually for
vertical

¢ Additional maintenance and reviews with the annual power system inspections/
maintenance

*  Electrical connections
*  Hot spots
*  DC combiner boxes
*  AC electrical panels
* Inverters
*  Transformers
*  Additional maintenance and reviews with the annual roofing inspections
*  Moisture penetration

e Fixed structures

The expected lifespan of a solar installation is 25 years. Limiting components of the
system are the inverters, which may need replacing every 10 — |5 years. The inverters
can be purchased with an extended warranty to match the panels.
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Inverters

With the opportunity on this site having multiple locations of solar panels, and the
various orientations of the roofs, micro-inverters are recommended for this installation.
Microinverters connect up to 4 solar panels, and then combine to provide input into
the power distribution grid. As photovoltaic panel output is increasing, the micro-
inverters are also increasing in their maximum output power. Micro-inverters are
mounted directly behind the panels, within the racking system, to minimize additional
space requirements within the existing building.

One possible microinverter is:

':‘ APsystems ﬁEg [Pvj

Leading the Industry in
Solar Microinverter Technology

QS1200
Microinverter

Mini Inverter Option

MPPT Voltage Range 22-45V

Output Voltage 208V 3 Phase
Nominal MPPT Efficiency 99.5%

Operating temperature -40°C to 65°C

Table 4: Inverter characteristics
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Solar Panels:

The highest efficiency monocrystalline solar panels are recommended. The final
specification of the panels will be delayed until closer to the installation date, to
maximize the efficiencies, since the efficiencies are increasing, and costs are decreasing
for solar panels on at least a semi-annual basis.

For the purposes of design, a 320W black monocrystalline panel by LG is proposed:

LG N ON®2 Black |II‘I| o .‘

320W

The LG NeON® 2 is LG's best selling solar module, and is one of the most
powerful and versatile modules on the market today. Featuring LG's Cello
Technology, the LG NeON® 2 increases power output. Mew updates include
an extended performance warranty from 86% to 89.6% to give customers
higher performance and reliability.

@ CE [TF

Dimensions 1686mm x 1016mm x 40 mm

Weight 20kg

Solar Cell types & dimensions Monocrystalline 162mm x 162mm

Maximum allowed temperature -40°C to +90°C

Rated maximum power 320w

Table 3 - Panel characteristics
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Solar PV Review for Opportunity at La Cite

During the 18 December 2019 walk-through, the roofs were reviewed for the potential
of adding photovoltaic panels. The review was a visual review of the orientation and
penetrations that would impact the solar access but did not assess the structural
integrity of the roofs nor their ability to support the additional weight of PV panels.
The structural analysis can be completed upon further direction to proceed to the
next phase of design.

Glazing:

Incorporating PV within the glazing panels is a definite opportunity in the central
“bowl”. Such PV cell arrangement can reduce solar gain through the panels by providing
shading, reducing the required cooling loads, while also generating power. This type
of system has been used, successfully, in a long-term installation in Yellowknife, NWT,
at the Greenstone Building (Government of Canada Building), and the Edmonton
Convention Centre is currently undergoing this installation.

Replacing glazing is a long-term opportunity for La Cité . When it is time to do this
work, the PV could be incorporated at relatively low incremental cost. If the PV is
included to provide appropriate shading, it is likely that 50% of the glazing will have PV,
with about 75% of that area covered with small panels.

Walls:

From a walk-around of the building, there are no immediate opportunities for wall-
mounted PVs, as most of the walls have regular shade from the adjacent buildings and
trees.
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Theatre Roof

The theatre roof is a domed roof, with half of the dome facing south. The roof is solid
(as opposed to glazed) and has a few shadows that pass across from adjacent trees.
Placing the PV panels flat on the roof, on a ballasted rack, will have minimal impact to
the visual aesthetic of this roof, while generating power.

Phase 2 roof

The sectioned roof of Phase 2 is impeded by a natural gas line serving the roof-top
units. With a relocation of this gas line, there are three sections of roof that have
potential to use for photovoltaic panels. In these roof sections, the opportunity would
be to orient the panels at 15 degrees off of horizontal, to allow some natural shedding
of snow, while maintaining a low profile to the roof, that maintains the general aesthetic
from the ground. Ballasted support systems could be used to orient the panels.

High South roof

There is one roof on the south side of the building that shows potential to be used to
mount PV panels. This location is more hidden from the ground and could have the
panels oriented at an optimal angle of 50 — 55 degrees off vertical, utilizing a ballasted
support system.

Curved Phase 2 Roo%
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Commercial, Ballasted Racking System:

Where located on the roof structure, walkway and circulation space will be required
between the rows for the cleaning and servicing of the panels. The support structures
should be designed utilizing lightweight in materials, utilizing commercially available
racking systems (ballast secured) and as recommended by the structural engineers.
The structural engineers will also incorporate any upgrades required to the roof
structure to accommmodate the additional weight of this system.

The rack for the roof mounted system will be a commercially available racking system,
with ballasting at the base to maintain the location. One example of a roof mounted
system is below.

§Lu31 =le

ast and re

www.sunforson.com

Conclusion

In looking purely at the electrical system, the overall electrical energy use can be
reduced by 20%-25% through a lighting retrofit and incorporation of PVs. Further
electrical energy reductions can be had by optimizing the mechanical system and the
building envelope, contributing to the longevity of La Cité Francophone. The overall
return on investment is in the range of 13% for the electrical work, on its own.
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APPENDIX 5

ASHRAE Level 2 Report
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