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COLLABORATE ADVANCE

Accelerate Solutions Remove Barriers &
Identify Opportunities

Develop Convene

Share Co nH-Y Tes 2 ebx Influence Decision Facilitate
\i Practice Maker‘s//

// "‘connecting industry to solutions” \\

Designers Government Coordinate
Builders Global Experts

Academia Mission-Aligned Organizations

Developers Industry Associations

Learn

Manufacturers

SCALE
Build Capacity
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BETTER BUILDINGS

CASE STUDY | cleanBC

NET-ZERO ENERGY-READY
CHALLENGE

WINNERS SERIES

Ssupporting, promoting and
celebrating the design and
construction of net-zero
energy-ready buildings

WWW.Zzebx.org/resources

Jj Carrington View
. Net-Zero Energy-Ready Challenge Winners Series

Ao May 2021
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PLAYBOOK

HERSHFIELD

hTherma
Energy-Ready Building Design

From ZEBX's Net-Zero Energy-Ready Playbook Series

P IR g™ )
S NS :

aling wit

WWW.Zzebx.org/resources

July 2021

cleanBC

BETTER BUILDINGS

NET-ZERO ENERGY-READY
CHALLENGE

PLAYBOOK SERIES

Ventilation Strategies for
High-Performance
MURBSs

" Planning Airtight
Buildings

B | CA Practice to Estimate
Embodied Carbon

" Thermal Bridging

" Low-Carbon Energy
Systems \
®  Planning High-

Performance Buildings
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ORION:
A NEAR-ZERO EMISSIONS
MULTI-UNIT RESIDENTIAL BUILDING
IN PEMBERTON, B.C.

CASE STUDY

Orion is a multi-unit residential building in Pemberton, British
Columbia. The project is expected to exceed the energy efficiency
requirements set for its region and meet Step 4, the highest level of
the BC Energy Step Code, while maintaining the construction cost
below the market rate. This case study presents practical solutions
and strategies implemented during design and construction to
deliver an affordable, sustainable, low-carbon, healthy building in
British Columbia's South Coast.

October 2020
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POLL 1

Tell us about yourself

Three-part anonymous poll
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Working with partners

British Columbia’s
Building Electrification
Road Map

March 2021
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The Building Electrif

ication Road Map for New C

Executive Summary

onstruction 2021-2028

SHORT-TERM ACTIONS (2021-2023) SHORT-TERM OUTCOMES (2021-2023) MID-TERM OUTCOMES & LONG-TERM OUTCOMES &
== ADDITIONAL ACTIONS (2024- ADDITIONAL ACTIONS (2028)
[ * 1.4 Launch major public ign to benefits of electrifs Short-term 2027)
i lead
wprove cost itiveness of building electrification Yo more
* 2.4 Continue carbon pricing on fossil fuels immediate (= \
rk Market demand (Phase 1)
* Recognized need for low-carbon space and
Reduce I costs associated with fuel switchi mrﬂ:‘& water heating solutions.
o 212 Improve time for ek | service and d > *  Increasing market awareness & demand for
impact on high-efficiency electric space and water
long-t heating options, driven by shorter-term ‘.“'ﬁ:: demand m" :
Expand electrification sales force ’"‘"‘“ public sector S emissions space and water heating
e 1.1/4.1 Provide clear and strong market signals conditions k government requirements J ' o Digh:atctency dearte
for space and water heating
incial poli i are widely undh "
L4 PR . " [ ) and desired
e 15 Commitment and timeline to regulate GHGs for new and existing buildings Province-wide requirements k
« 13 Confirm BC Hydro's mandate to promote and expand building electrification market * 12 Energy, GHG, and climate resilient 4 Province-wide requirements
- requirements for all new public sector =1 1.5 Zero-emissions and climate
buildings resilient requirements for most
Regulatory Changes e — r o new buildings by 2028
o013 [iias Avected to dik Bla slectrification with sffort it | GHG targets ———————— Province-wide requirements =
pe Local Government Leadership 1.5 Mini
* 15 Standards and timeline for new construction energy, GHG and climate resilience enacted R being to optn to | . tifmﬁ::"&“:nm?ﬁ o
steps of GHG performance requirements for
y- o ) all new construction
Improve long-term cost of hullding elactrift (——’
o i e st Vi ekl ks B ol stancants Yo g = Carbon tax_ ] Key market Local Government Leadership (Opt-in) %m‘:mn )
e 2.5 Phase out fossil fuel incentives e 24 Continue to increase carbon tax fund. 1 * 1516 Zev&emalms bulldings .:'"“'
* 26 Review & update BC H{dtot fee stry fo" ' :nfl e lec ady system d = ~ established, 9"‘"’"{:‘: W'ﬁ':“rr::!m et Fpacty of
*  27/28 Improve building design and Improved long-term cost competiveness further — ] 5 the province
. Long- e 2.2/23/26 New BC Hydro rate structure for & beglr:nln co:lne = e.ﬂea for «  High-efficiency electric
- 2 electrification & hook up fees ) P e e e D ) options for space and water
Address barriers L -~ heating applications are the
= 3.1 Reflect high-efficiency features more accurately in property appraisals Moze T ( 3 \ Low-Carbon nbl: Sector widely acknowledged
e 3.4 Ensure buildings connected to gas district energy systems can decarbonize 7 g. electrification sales force & trades * 1.2 Public sector is leading the \ technology of choice )
« 35 Improve access to capital implement pool marketplace in building =
o 36 Create clear quidelines for keations and but lead to «  Growing electrification sales force \____clectrification
*b'gge' and s *  Improved quality installation e \
[ - more self- *  Expanded knowledge base District Energy Systems - ~
Improve industry building electrification and ady . o  Supply of qualified building professionals Decarbonization Equipment Standards
*  4.4/45 Develop communications plan & work with key stakeholders fe.g, realtors, contractors etc) sustained and trades ke up with market demand ] o 1.5/ New GHG requirements are — :
o . | eping up e 1.8 Federal and Provincial space
|, 46 Form Building Coalition & g hub long-term & =) putting pressure on DE systems to o o T
! ~ -, decarbonize
/ Build industry knowled; and imp edge library ‘ \. J standards of COP > 1 (by 2035)
e 4.7/49/4.10 Work with industry to design and offer training & identify and promote best practices *  Extensive online collection of detailed . J
* 438 Support demonstration projects and develop case studies L electrification case studies )
* 411 Establish a ogram to risk of high GWP refrigerants ~ ~
- s g s pap bt rchcs il iy ek NEW CONSTRUCTION
® 413 Increase industry awareness and use of the existing heat pump best practices guideline (Part 9) & I | System Guidelines and
* 414 Regul i energy effici s for space heating systems (Part 9) e 415 HVAC Trade designation certification
el : ACtaining & expedience (Pat 9 \ J Colour Key:
" Recruitment & Formal Training ( Low refrigerant GWP technologies By Create market demand
« 416 Outreach to high school students about career opportunities in electrification related trades * 510 Low GWP refrigerant standards o
e 417 Work with trade schools to increase capacity for electrification related training & qualifications established Improve cost competitiveness
| * 4.18 Support the reskilling of contractors switching from the fossil fuel space and water heating sector * 511 GWP of refrigerants included in
\__ Provincial cimate modelling 5 — Address systemic barriers
Reduce the time it takes to have new technologies certified and introduce to the BC market ’ -~ E d indust &
o 5.1/5/2 Support the work of of building and = o s Expand industry capacity
e 53/5.4/55/5.6 Accelerate the certification of promising new technologies = ilability of higher-effick Z %
d hnol gher and =SS
« 57/58Supportthe on o centifed tech » e tachrolo s W the 6CERros Increase available technologies
e 59/5.10/5.11 A the adoption of with low GWP - J * Key initial action
Expand the influence of the North di | fi market

e 512 Coordinate closely with other leading jurisdictions




Recommended Regulatory Timeline:
Existing Buildings

Provincial Timeline Local Governments Opt-in to Province-wide Near All Buildings are

Announced GHG Requirements Zero GHG Emissions Zero Emissions
Requirement

Provincial Government Province permits and supports o o Most existing

indicates its intention to local governments to begin Most existing buildings buildings are

regulate GHG emissions adopting GHG requirements for are required to be near required to be

for existing buildings existing buildings. zero emissions at time near zero

and timeline to near- or major retrofit emissions

zero.

2022 2024 2035 I

2021 2023 2032 2045
Mandatory Energy Province-Wide Federal Provincial Equipment
Benchmarking & Minimum GHG Standard: COP>1
Labelling Requirements Come
Into Effect All space and water heating
Province-wide mandatory . equipment sold in British
energy benchmarking First step of province- Columbia must have a
and labeling comes into wide minimum GHG minimum coefficient of
effect requirements come into performance that is greater
effect for most existing than 1 (effectively requires heat

pumps to be used)




Recommendations to BC Hydro

2. Customer care

1. Rates and Fees :
- Connection process

- Preferred rates for electrification P : . :
- System specifications, cost estimates, and connection requirements
- Reduced connection / system upgrade fees . . . . :
- Guidance on installation, commissioning and ongoing system
- More predictable cost estimates. optimization
- Improved response times

- Construction of capacity improvements

3. Messaging 4. Supporting roles

*BC Hydro's support for building electrification * Accelerate introduction of promising new technologies
eClarification around electrical supply and distribution capacity eIndustry capacity building




Electrification Plan - Fall 2021
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o

Builders and
developers

~8,000

Engineers /
architects

~ 35,000

Realtors
~24,000

7\

w—)

~2,500,000

Trades
~ 200,000

Equipment
suppliers

&

Government,
Utilities and
Building Officials

-y

Residents and businesses

 BCHydro

Power smart



Commercial New Construction (Part 3)

e Support fuel-switching away from natural
gas/fossil fuels to clean electricity

* Focus on Space Heating, Water Heating and
Ventilation

* Upto $15,000 in Energy Study funding and https://betterbuildingsbc.ca/incentives/
’ ) ) ) cleanbc-commercial-new-construction-
$500,000 in Capital Incentives available. orogram/

* Projects built to 100% electric space, ventilation
and domestic hot water heating (with no gas
boiler as a backup) are eligible to receive a 10%
bonus of the Capital Incentive. o)

BRITISH
COLUMBIA

cleanBC

BETTER BUILDINGS



https://betterbuildingsbc.ca/incentives/cleanbc-commercial-new-construction-program/

POLL 1

What did you tell us about yourself?
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POLL 2

Cooling In buildings of the future?
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Overall Cost Comparison

CITY OF VANCOUVER

l [

A B

BASELINE

AVERAGE L0000 0000000 0000

B STEP

] PASSIVE HOUSE

————— HIGHEST BASELINE BUILDING COST
sessese | OWEST BASELINE BUILDING COST

KELOWNA PEMBERTON
[ [ [

E F G

ee 00000 sss0000000 000000

0000400000000

-32%



POLL 2
RESULTS

Cooling In buildings of the future?




SI(€ISI STREET

INTRODUCTION

* Developer — Builder based in Kelowna
e Approximately 50 employees
e Started in 2005

» 27 different projects consisting
of 4000 homes

HIGHSTREETER
Noun [hT ® strét ® ar]

A team member who is dedicated, determined, looking to build
a positive impact in the world, and is entrepreneurial by nature.
They take responsibility and work together to permanently solve
problems the right way and persevere as a team in order to
make it happen.




MILESTONES

e 2016: Highstreet Construction

e 2018: Completed First project
e 2020: First Step 4 building, Highstreet Architecture
e 2021: First complete Step 4 project finished

,,,,,,

Current capacity is 800-1000 units in construction
at a time.

ISI(@ISISTREET



© cZ8 =7,000HDD
B cz78 6,000106,999 HDD
B cz7A 5,000t05,999 HDD

CARRINGTON VIEW e

| B cz5 3,000t03,999 HDD

CZ4 <3,000HDD

186 rental apartments

* West Kelowna

* Built Green Platinum
e LEED (Building A)

e BC Step 4 (Building A)

* Climate Zone 5

® West Kelowna

HIGH BauIig



COMPARISON TO CODE BUILDING

Il PROJECT E (PH) PROJECT F (STEP 4)
Wood Framing Interior Electrical Mechanical Building Elevators General
and Concrete Systems Systems Enclosure Conditions and
Requirements
69%
31%

25%

BASELINE % [
AVERAGE r
-6%

-11%

-19%

-24%

-28%

-36%
-40%

-49% -49%

ISI(@ISISTREET



SYSTEMS

e All electric systems
* Carrier Heat Pumps
* Panasonic ERVs
* A.O Smith Hybrid HWTs

* Water heating and decentralized
 Why decentralized

ISI(@ISISTREET




FEATURES + FEATURES i

e Cooling

e Underground parking

e Stainless steel appliances

* Quartz countertops

 Solar

SI(®SI STREET



ENERGY METRICS

20

15
E 10
S~
N =
S
= 5
.E . I
(%2
5 0 N— - -
—
£
b
= -5
z
Q
e -10

-15

e Servi Oth Sit

Space Space Heat Interior | Exterior SES Garage .er s ;
) : e . S Water Fans misc Generati Total
heating | cooling |Rejection| lighting | lighting ! fans :
heating equip on

M Proposed p e 4.5 0.3 14.9 0.5 5.3 2.8 1.9 18.7 -16.8 39.7

ISI(@ISISTREET

Figure 2: Annual Energy Use Intensity by End Use
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REPEATABLE. , (L
ITERATIVE.

i =7l
i

(=) (W WS
=

 Formwork and framing crews show up knowing
exactly what to expect and what to do

e Similar design has been used on 20+ of our
buildings

* No figuring it out or hair pulling, less waiting for
RFls Sls

ISI(@ISISTREET



SPEED

* Using the design principles of the previous slide
speeds up our builds
e Less time on site keeps our general costs down
* Supervision
e Equipment, trailers, washrooms

Ay - = ly’i;!llm
' i

e Security, First aid and Safety
e Culture of Speed = Better subtrade pricing

HIGH BauIig






DEVELOPER/BUILDER + OWNER/OPERATOR

* Constant feedback from our operations and sales team as to what
adds value

* Similar feedback from construction team and trades as to what design
items drive up costs

* Everything has a purpose — whether to speed up construction or
improve rents and sales

SI(®SI STREET



LEARNING POINTS

e SIPS — Initially were going to save time and money

e Code issues with Flame spread added time and
costs

HIGH BauIig




LEARNING POINTS

* Locating the heat pumps condensing units

 Hot water tanks centralized

HIGH BauIig
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Heat Pump Hot Water System

Sanden Pumps

Timer driven Recirculation pump from
building
Temp driven circulation pump
/ . 4

27KW heater -

Y §

Sanden Tanks

Mixing Valve Storage tanks

Y

N o
- .
water main

set Temp 139 C

To Buildina
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Individual Unit 7" Supply (insulated)
Individual Unit 7" Exhaust

VY 4 WY . T 2

Individual Room 5" Exhaust

Individual Room 5" Supply (insulated)

Mechanical Room HYAC - Floor | Roof Detail

34 1/2"

Individual Unit 7" Exhaus

|
|
> 27 1/2"
|
|

1

Balancing Damper O

_—Fire Damper

Individual Room 5" Exhaust
Individual Room 5" Supply (insulated)
|
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- 7:00 AM - 8:00 PM

™ Sund%y, / Holidays







7\

&5

i

..
DR MR ARNNEREEAR Y

O,
4+
.
Q
@)
i
(T













KWh KWh KWh KWh KWh KWh KWh KWh KWh KWh KWh KWh

Water | Water Total | Total Orion

Sanden |Tankless |Total |Seconda| Swegon | Primary |heat water cool | Total General [total Radius
Energy usage s boiler |Water [ry8ton |ERV 10ton |Cooling [heat Mechanical|Mydro  |Hydro  |Hydro
Jun 20, Jul 21 2,387 1,753 | 4,140 382 3658| 1190 1572 5,712 9370 | 13,510 | 22,880 | 22,400
Jul 22, Aug 20 2,063 1214 | 3,277 972 2,730 2852 3,824 7,101 9,831 | 12,889 | 22,720| 23,600
Aug 21, Sept 21 2405 1272 3,677 221 1456 | 1532 1,753 5,430 6886 | 13,914 20,800 | 22,000
Sept 22, 0ct 21 2,708 814 | 3,523 79 1,201 339 417 3,940 5,140 | 16,620 | 21,760 | 19,800
Oct 22, Nov 20 3,929 390 | 4,319 79 1,192 927 | 1,005 5,325 6,516 | 24,684 | 31,200 24,000
Nov 21, Dec 21 4,554 66| 4,660 84 1305| 2089| 2174 6,834 8,139| 26,901 | 35,040 26,400
Dec 22, Jan 21 4,946 57| 5,003 84 1282 | 2444 2,528 7,531 8,813 | 28,467 | 37,280 | 26,867
Jan 22, Feb 22 5,306 24| 5,330 87 1,103 2153 2,240 7,570 8,673 | 30,207 | 38,880 | 26,400
Feb 23, Mar 23 3,717 11| 3,728 79 1,233| 1240 1,319 5,047 6,280 | 24,120 30,400 | 20,200
Mar 24, Apr 22 3,397 22| 3,419 80 1,260 653 733 4,152 5412 | 22,908 | 28,320| 19,600
Apr 22, May 21 3,106 22| 3,128 78 1,229 441 519 3,647 4876 | 20,084 | 24960 | 17,400
Total 38,559 | 5,644 | 44,203| 2,224 | 17,651 | 15,861 | 18,085 62,288 79,939 | 234,301 | 314,240 | 248,667
Cost at SO12/KWh | $4,627 |S 6775530415 2675211851903 52,170|S 7,475|S 9,593 | $28,116 | $37,709 | $ 29,840
Cost per unit S 103|S 15/S 118 |$S 6|5 47|S 42| a8|$s 166 | S 213|S 625|S 838|S 663










