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from 12.30pm - 2.30 pm PDT

Retrofits of Homes: Free webinar | zebx.org
How to Get it Right @ SborA ey

Song: The Necessary Change — Music Ruined My Life
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Report Date:  July 5, 2016

Contact: Sean Pander
Contact No.:  604.871.6542
RTS No.: 11195

VanRIMS No.:  08-2000-20
Meeting Date: July 12, 2016

TO: Vancouver City Council

FROM: Green Building Manager, Sustainability Group
SUBJECT: Zero Emissions Building Plan
RECOMMENDATION

A THAT Council approve the Zero Emissions Building Plan (attached as Appendix
A) and adopt a target to reduce emissions from new buildings by 90% as
compared to 2007 by 2025 and to achieve zero emissions for all new buildings
by 2030 including intermediary time-stepped GHG emission and thermal energy
demand targets as described in the Plan.

B. THAT Council direct staff to report back with specific recommendations to
reflect the first step of these limits in the Rezoning Policy for Green Buildings
and Vancouver's Building Bylaw along with any synergistic updates to
Neighbourhood Energy connection requirements by Q1 2017.

C. THAT Council direct staff to build all new City-owned and Vancouver Affordable
Housing Agency (VAHA) projects to be Certified to the Passive House standard
or alternate zero emission building standard, and use only low carbon fuel
sources, in lieu of certifying to LEED Gold unless it is deemed unviable by Real
Estate and Facilities Management, or VAHA respectively, in collaboration with
Sustainability and report back with recommendations for a Zero Emissions
Policy for New Buildings for all City-owned and VAHA building projects by 2018.

D. THAT Council direct staff, in consultation with industry, to develop a three
year, $1.625 million Zero Emissions Home Program for detached and row houses
($325K in 2017 from the Climate Action Rebate Incentive Program Reserve,
$650K in 2018 and $650K in 2019 from a funding source to be determined and
reported back to Council), and report back to Council with specific
recommendations for tools to catalyze leading builders to demonstrate cost
effective approaches to building zero emissions homes by 2017.

F. THAT Council approves in principle
$700,000 over three years ($S300K in
2017, S200K in 2018, and $200K in
2019 from the City’s 2017 Innovation
Fund, subject to Council approval of
the 2017 Innovation Fund budget)
towards establishing a non-
governmental Zero Emissions Building
Centre of Excellence with the mission
to facilitate the compilation and
dissemination of the knowledge and
skills required to design, permit, build
and operate zero emission buildings
in BC, and direct staff to engage
partners, secure matching funding,
consult with stakeholders and report
back with recommendations for
implementation in 2017.
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Season 1 Episode 5

Recorded at Past Event: Jul 22 @ 12:00 pm - 1.00 pm

The Builders Have Spoken: The Cost of High-Performance Construction

= m = = = - - - - =
=] . .. = == . .- .- =
EHE EEEE = HE EEEE EEEE Em
C T B N N BN B BN BN B B BN B BN EE .
=s==zz=ssii The ZEBx PodcastssSssSEsEE5EEEEE
N N N N N A B . B N N BN B BN BN BN B BN B
®
O
LN
2
2 > 0:00/53:32 O
)
LN
N
O
5 | 2EBx
><' -
P Slides
O
N
S
S Overview
In our June Decarb Lunch, we presented ZEBx's in-depth analysis of construction costs for high-performance multi-unit residential buildings in BC. Of the seven buildings in
the study, two all-electric, Step 4 buildings were constructed for well under the average cost of similar code-minimum residential buildings in the area. Both buildings were
constructed by developer/builders: Vidorra Developments and Highstreet Ventures. How did they achieve this impressive result? Was it the fact that they are

developer/builders? Do they have some special recipe for constructability or cost-effective high-performance building development?

The July 2021 was a collaboration with the Pacific Reaion UDI.



ARTICLE

WWW.Zzebx.org/resources
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Marketing the High-Performance Home
Sep 2021
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From Net-Zero Energy  fromiz-impoT
Free Webinar | zebx.org
to Near-Zero Emissions
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Be part of it first. Sep 29, 2021
Join the Building to Electrification  155m- 12pm PDT

Coalition launch event Free Webinar
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WWW.Zzebx.org/resources

The BC Building Electrification Road Map was created through the
contributions and collaboration of multiple stakeholders across the
British Columbia building industry. It serves as an important
starting point in a dialog between stakeholders on how to achieve
GHG reduction goals.

While many organizations contributed their time and expertise to
the development of the Road Map, staff from the following
organizations and institutions were fundamental to its creation:

Funding partners and Steering Committee members:

Cfé)llz.gfgdsé}lA $ BC HYd ro %ﬂé%uvm

Additional Steering Committee members:

p—
%chmond = ~= metrovancouver

SERVICES AND SOLUTIONS FOR A LIVABLE REGION

Lead consultant:

&% INTEGRAL

Supporting consultants:

b w buildings 0 SUSANNA
n || 1St tite (‘ HAAS LYONS

Lae 4l R 5
Photo courtesy of Andrew Latrelle

This report was prepared by Integral Group with input from a wide range of building sector stakeholders and
the Road Map's Steering Committee which included representatives from BC Hydro, BC Ministry of Energy,
Mines, and Low Carbon Innovation (Energy Efficiency Branch), BC Attorney General and Minister
responsible for Housing (Building Safety and Standards Branch), City of Vancouver, City of Richmond, and
Metro Vancouver.

The findings and views expressed in this report are those of the authors and do not represent the views,
opinions, recommendations or policies of the Steering Committee members. The project's Steering
Committee members do not represent, guarantee or warrant to any third party, either expressly or by
implication: the accuracy, completeness or usefulness of, the intellectual or other property rights of any
person or party in, or the merchantability, safety or fitness for purpose of, any information, product or
process disclosed, described or recommended in this report.
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5 CORE STRATEGIES

STRATEGY

OBJECTIVE

Create ® Demonstrate provincial leadership through messaging and market signals
aise level of consumer awareness about the benefits of electrification
Market ® Require building GHG performance data reporting and disclosure
Demand ® Set a minimum energy performance standard of co-efficient of performance (COP) >1
by 2035 for space and water heating equipment
® Reduce equipment and whole building capital costs
|mP|'°V€‘ ® Level the playing field between natural gas and electric operational costs
Cost ® Reduce electricity connection and system upgrade fees
Competitiven ess * Address housing affordability and building electrification
® Reduce transactional costs for consumers
Addr ® Reflect high efficiency features more accurately in property appraisals
ES§ * Reduce landlords’ legal barriers to undertake electrification retrofits
Systemlc * Ensure buildings connected to district energy systems can decarbonize
Barriers * Improve access to capital
* Reduce permitting complexity and time for new heat pump systems
E d * Expand electrification sales force
Xpan ® Improve building electrification awareness, coordination, and advocacy
Industry ® Build industry knowledge, experience, and competence
Capacity * Expand the use of trade certifications and energy performance guidelines
® Support growth in the number of people in the building electrification trades sector
Increase ® Support the development of building and equipment standards
Rvaidahl ® Accelerate the certification of promising new technologies
vailabie . ® Support the introduction of certified technologies
Technologles ® Expand the market in North American for building electrification




www.b2electrification.org

Apply for B2E Membership
Read & Subscribe to the B2E Newsletter
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POLL 1

Tell us about yourself

Three-part anonymous poll

HOME PERFORMANCE
STAKEHOLDER COUNCIL




Home Performance Stakeholder Council
Home Performance Contractor Network
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Who is the HPSC?

Strategic
Pillars

HOME PERFORMANCE
STAKEHOLDER COUNCIL

Serve as the lead industry facilitators to increase the supply and demand for BC contractors
to deliver quality, affordable services for consumers that focus on whole-home performance.

High performing homes significantly reduce energy use and carbon emissions while

Advocacy

Create opportunities
for industry to work
together to provide
input and
recommendations that
remove barriers and
promote growth.

enhancing building durability, occupant comfort, and health.

Market Growth

Develop effective,
long-term strategies,
tools and resources

to accelerate
industry growth and
expand business
opportunities.

Capacity Building

Cultivate and support
a trained and qualified
workforce that reliably
delivers home
performance related
products and services.

Quality
Workmanship

Help the development
and implementation of
programs, training and
accreditation that
supports quality
workmanship.




Home Performance Sectors

SECTOR COUNCILS

0000 ¢

Heating, Cooling & Insulation Fenestration Energy Advisors Renovators
Ventilation

COUNCIL PARTICIPANTS

CONTRACTORS & SUB TRADES | TRADE SUPPLIERS | MANUFACTURERS & SUPPLIERS | SECTOR LEADERS

HOME PERFORMANCE
STAKEHOLDER COUNCIL




Our Supporters

aMm FORTIS BC
w BCHydro BRITISH
Power smart Energy af work SR COLUMBIA

HOME PERFORMANCE
STAKEHOLDER COUNCIL



Home Performance
Contractor Network (HPCN)

Overview

HOME PERFORMANCE
STAKEHOLDER COUNCIL



Home Performance Contractor Network (HPCN)

FENESTRATION

Registration
OPEN

Mandatory*
OCTOBER 2021

Ly,

HEATING, COOLING, INSULATION

& VENTILATION

Registration Registration

OPEN OPEN
Mandatory* Mandatory*
SPRING 2022 FALL 2022

*For participating programs

Q

RENOVATION

Registration

OPEN JANUARY 3,

2022

Mandatory*
TBD

ENERGY ADVISORS

Registration
OPEN JANUARY 3,
2022

Mandatory*
TBD



Why join the HPCN?

 Subsidized training (for a limited time)
« Eligibility for rebate and incentive programs from program partners
 Public recognition for quality work and use of the HPCN logo

« Business information displayed in a public directory/search tool and
promoted across BC

e Invitations to exclusive networking, engagement, and training
opportunities

HOME PERFORMANCE
STAKEHOLDER COUNCIL



Program Partners + more to come:

Rebate or
Incentive

Type

Date that HPCN is Mandatory for
Rebate or Incentive Programs

FALL 2021
cleanBC
BETTER HOMES
Income-
Window Qualified Offer
FALL 2021 April 1, 2022
ﬂ cqunBQ ©BCHydro  romnisw  clegnBC
BETTER HOMES Power smart Energy af work .
Income- Better Homes &
Heating, Cooling, Qualified Offer* Home Renovation
& Ventilation Rebate
FALL 2021 November 1, 2022
A o .
cleanBC OBCHydro  romsrc  cleanBC
BETTER HOMES ower smar af work . .
Income-Qualified Better Homes &
sk Home Renovation
Insulation offer
Rebate
HOME PERFORMANCE *Heat Pump PRC also eligible until March 31, 2022

STAKEHOLDER COUNCIL **|nsulation PRC also eligible until October 31, 2022




HPCN and Rebate/Incentive Programs

& BCHydro FORTIS BC u‘c’unBC

Power smart E"”?y an our nature, our power. our future.

Rebate and Incentive

Information Programs
Sharing for

Overall Quality
Assurance

Contractor Quality Program Administration
Assurance and Project Verification

|
@ *d AT [ @ J®

Business Qualifications Ongoing Eligibility Consumer Content Project-Specific
Requirements Management Requirements and Applications Site Visits

<oo<

HOME PERFORMANCE
STAKEHOLDER COUNCIL




HPCN Eligibility

- Be companies or independent contractors. Individual installers are not
eligible to apply on their own.

 Directly employee their installers for the relevant sector. Membership
in the HPCN does not cover sub-contractors.

« Be currently be operating in British Columbia and have been operating
in British Columbia for a minimum of three (3) consecutive years
before the date of application.

homeperformance.ca/contractornetwork

HOME PERFORMANCE
STAKEHOLDER COUNCIL



HPCN Participation
Application
ﬂ a « Business information
« Code of Conduct

Company « Reference Checks
Qualifications
* Sector-specific: trade designations (as applicable) and training
Employees

Business Documentation & Agreement
« Submit: municipal/regional business licenses, proof of warrantee,

updated insurance, and WorkSafeBC clearance letter
« Sign network agreement

Company

+ Displayed on the public search tool

* Access to subsidy reimbursements, network logo, networking
HOME PERFORMANCE .
STAKEHOLDER COUNCIL * Ongoing management



HPCN Qualifications - HVAC

Required for
membership

6 months to
complete

Trade Designation: Gas Fitter n/a n/a
(mandatory for furnace

installers)

Course: House-as-a-System 3.5 $0
Course (free course)

Courses: TECA or HRAI [Heat 26-28.5 $1,096-1,332 (course cost)

Loss Heat Gain & Principles of +
Ventilation/Moving Air] $442-485 wage

contribution
Course: Quality Installation of 26 $442 wage contribution
Forced Air Furnace and Air (free course until
Source Heat Pump Retrofits in December 31, 2021)
BC Homes Total Time Total Subsidy

OB s$Sghours  $2,022:2220



HPCN Qualifications - INSULATION

Required for —
membership

6 months to
complete

Course: House-as-a-System
Course

Course: Introduction to
Insulation Installation
(NAIMA)

Course: Quality Installation
of Insulation Retrofits in BC
Homes (modules 0-2)

Course: Quality Installation
of Insulation Retrofits in BC
Homes (modules 3-8)

HOME PERFORMANCE
STAKEHOLDER COUNCIL

3.5

2.5

6.5

26.5

Total Time
39 hours

$0 (free course)

$0 (free course)
+

$37 wage contribution

$0 (free course until

December 31, 2021)
+

$495 wage contribution

Total Subsidy
$532



Next Steps

Details and registration
homeperformance.ca/contractornetwork




Context

* Why is there a growing focus on existing buildings?

 Why focus on deep emissions retrofits as opposed to deep energy
retrofits?

 What does the future hold for emissions from buildings?

© Vancouver‘Economic:Commission



Why Focus on Existing Buildings?

e “Assuming projected demolition rates of ~¥1.4% per year, around 50% of existing buildings will still
be in use by 2050.” — Pembina Institute, Building Energy Retrofit Potential in BC, 2016

* “Assuming historical demolition rates will continue at a similar pace, around 60% of existing
buildings will still be in use by 2050.” - City of Vancouver Climate Emergency Action Plan, 2020




Why Prioritize
Emissions?

e Energy is a proxy for emissions that makes
more sense in areas where the electrical grid is
high-carbon.

e The focus on emissions in areas where the
electrical grid is low-carbon allows for a second
emissions-reduction strategy: electrification.
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What’s in Store?

e “By 2030, the carbon pollution from
building operations will be cut in half
from 2007 levels.” - City of Vancouver
Climate Emergency Action Plan, 2020

* The first set of requirements for
detached homes could come as early

as 2025.

* Exceeding the maximum allowable
emissions limit would incur fines.

© City of Vancouver




What’s in Store?

CLIMATE 2050 BUILDINGS ROADMAP ACTION TIMELINE
smaresy  [zoz12003  |2o2e209  Jaossevono

GHG Performance Requirements for Existing Large Buildings
GHG Performance Requirements for Existing Houses & Townhomes
l New Buildings Efficient and Electric

I Require Greenhouse Gas Reductions During Renovations

STRATEGY 1 Energy Labels for Homes and Buildings
Signal the Transition to Zero
Emission Buildings Through Manage Indoor Air Quality in Building Codes

Requirements and Standards
I High Perform. Heating and Cooling Equip.

l Significantly Reduce Refrigerant Leaks in Building Equipment
I Value Zero Emissions and Resilient Buildings in Lending Practices

I Building Electrification Mandate for BC Hydro

© Metro Vancouver



POLL 1

What did you tell us about yourself?

HOME PERFORMANCE
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Getting to Zero - Carbon (& Energy)

Presentation Outline

* My background \ & 9%
+ Why we did it = C? / Oo_

* Decisions made

- Costs and paybacks (?)
« It takes a village... Thank you!

 An invitation to participate

Goal: Share our learnings so
that decarbonization
challenges diminish quickly.

Decarbonizing Our Home - October 26, 2021 2ebx De c arb
Gary Hamer, FEC, PEng b ke




My Background in Energy
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Chemical Petroleum  Sales & Efficiency Specialist

Engineering Engineer Engineer Engineer
BSc PEng Fellow of Engineers Canada (FEC)

Enhanced Recovery h':,"
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My Work Gets Personal

@Beseor [;Ig

MECHANICAL HVAC GUIDELINES FOR PART 9 BUILDINGS

NET ZERO ENERGY

HOUSING COUNCIL

CSA EXP17

netz e I'Q
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winah muw A
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CHBA Net Zero Home Labelling  Net Zero Multi-Unit Residential Net Zero Renovations
Program Buildings (MURBs)
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CSA EXP14 Z@bx

CSA EXPO7



Why we decarbonized

Home
CH, Gas: 55 GJ=2.8TCO,

Jices to reduce your contribution to climate change

Travel
Vehicles: 3.0TCO,

Flights: 4 /year 5.2 T CO,
Offsets = 5134 Ok?
Or simply fewer flights?

Food ??TCO,

Hang dry Recycle
clothes clothes in typicel car
cold water  with hybnd

Moderate Impact

0.8-02tCOe

2UNE Eavite  mental Research Letters

72Dx



What started it all?

Major reno kitchen, Feb 2018
Buyer’s Regret
— Gas cooktop with downdraft
It sucked, but not well enough
combustion gases
cooking particulate
It sucked, to clean

Solution

40A circuit
— Added benefits
heathier, safer, cooler, easier cleanup

While we’re at it...
— Heat pump, 40A
— Greenhouse, 20A

...to this

From this...

72Dx



Do we really need an upgrade?

Hourly Energy (kWh) Use

12

10

Old main with subpanel




Where’s we at?

£ BCHydro

Power smart

prev Corvars Pemswsas Gt &y ety ¢

Online data readily available
hdns — Smart meters
- - in place for 10 years
"“?w ) - data rich
e — Hourly data for up to 3 years
sy — Panel loading, proxy

e - hourly energy = Amps

Sl del

Save on

Our plan to creste ormogy-ettic st
A cdeaner BC procucts

Switch and save with
up to $11,000 in
heat pump rebates
[CeaT]

Laaer, wivan yoa'vm « Gog e moms
vl by wwd e ey o e

° Usage & billing @ Maving & connections 0 Outages

.
g Interval Start Date/Time Net C ption (kWh) Proxy Peak (A) Available Panel Capacity ~ 30 a m ps ava I Ia b I e
80A- ColumnF
1 2020-10-25 19:00) 10.7 50.14 29.86 )
2 2020-10-25 20:00, 10.51 49.25 30.75
3 2020-10-25 18:00 10.36 48.55 31, What happens When we add?
a 2021-03-210:00 10.08 47.24 32.76
5 2021-03-20 23:00) 9.86 46.20 33.80 X
5 S R0Is 0 5 o == s PP 4 Consumption data cumss: uimg peried: £ 20 00w om0 & A3 - H e at p u m p’ 4OA
7 2020-11-30 3:00 9.01 42.22 37.78 ot o dnte : Frageeted aost o Now &
8 2020-10-03 23:00 9 2217 37.83 . o . . — G h 2 O A
9 2020-12-04 4:00 8.96 41.99 38.01 $M3° - 2 _! = $294 reennou Se,
10 2020-09-21 21:00, .86 41.52 38.48
1 2020-12-08 3:00 8.73 40.91 39.09 -
Covwe B ag puna 'S¢ Cowms  maw Paen OO O 0 Lot o
12 2020-11-214:00 8.67 40.63 39.37 |
13 2020-09-22 1:00 8.64 40.49 39.51
14 2021-02-08 21:00) 8.61 40.35 39.65 SOl Scomigs i Sox e X190 28 2051
15 2020-09-10 18:00, 8.55 40.07 39.93
16 2020-11-09 9:00 8.53 39.97 40.03 g
17 2020-09-10 21:00, 8.5 39.83 40.17 i
18 2021-02-08 22:00) 8.47 39.69 40.31 i
19 2020-11-14 14:00, 8.22 38.52 41.48 '
20 2020-12-14 4:00 8.22 38.52 41.48 4
21 2020-10-03 22:00, 8.16 38.24 41.76 R S L S SR TR et e o
22 2020-11-30 4:00 8.14 38.14 41.86
23 2020-11-04 4:00 8.13 38.10 41.90
W Comsnmrn e
VAN # 0N g
Amperage = kWh * 1000 / (0.97*220) X



HydroHome Helps?

X Detailed Month View @ - HydrOHome app
746 kWih total tf:;mmul — Data from the Meter
0 ; Confirms what happened

: — Data says
:Jb kwh total IMaybel

— Power management opportunity
- 100A could be enough
- so much easier & less $$

Nov 2020
Vanth

~

Nov 30

- B

~

EV charging Water heater Induction Cooktop



What should | do? Ask for advice...

Ask the experts
NRCan Energy Advisor

Onsite analysis & report
— Air leakage test results
- 6.3 ACHs,
- Was 14 ACHsyin 2001
— Insulation recommended
- Attic
- Garage
— Estimated energy use
- Hot water = 4,500 kWh
- Space heat = 10,000 kWh,
- Heat pump = 3,333 kWh??

72Dx




What’s the Plan?

Conduit

intended for:
- Fridge/Freezer;
- Greenhouse;

- Heat

Pump.

Electrical plan: essential services & storage

HOT2000

Heating Load — 7246 Watts (24,723.35 BTU/h)
Cooling Load — 3240 Watts (11,054.88 BTU/h) (0.921 Tons)

TECA CSA F280-12
Heating Load —9058.32 Watt«(30,907 BTU/h)
Cooling Load — 4693.73 Watts (16,0I5BTU/h) (1.3 Tons)

COOLCALC - MANUAL J (Uses Google Earth and Year Built)

Heating Load — 9830.89 Watts (33,543 BTU/h)
Cooling Load — 3563.01 Watts (12157 BTU/h) (1.01 Tons)

Righ

t sizing the heat pump

= ¥X e,

Upgrade it is!
Things to do...

— Find good electrician (Red Seal)
Willing to work with me

Electrical design

— Heat loss/ gain analysis
CSA F280-12
It’s code for new homes

— Evaluate future options
Solar PV potential
Storage integration
Power management
Peak power, flexible load

Essential services

Resilience



What did it cost?

Conduit | i i - ?
Sty mu.lm Which costs do we include — or exclude-
- Fridge/Freezer; Receptacle

- Greenhouse; . .

- Heat Pump. o — Capital cost

Lesser cost HP, might have worked
Future ‘proofing’ added electrical cost

Non-energy benefits
Less noise — inside & out
Better comfort
Resilience, self-sufficiency

Electrical = $13,000 — $1,000
Future: Battery storage = $13,000

— Operating costs

HOT2000
Heating Load — 7246 Watts (24,723.35 BTU/h)
Cooling Load — 3240 Watts (11,054.88 BTU/h) (0.921 Tons)

TECA CSA F280-12
Heating Load —9058.32 Watt«(30,907 BTU/h)
Cooling Load — 4693.73 Watts (16,0I5BTU/h) (1.3 Tons)

COOLCALC - MANUAL J (Uses Google Earth and Year Built)
Heating Load — 9830.89 Watts (33,543 BTU/h)

HP, expect to ‘break even’
Forwarding looking, TOU rates

— Life cycle/ levelized costs — TBD

Cooling Load — 3563.01 Watts (12157 BTU/h) (1.01 Tons)
— Societal costs

Heat pump = $17,000 — $11,000
GHG reduction, yes

- ! Health benefits, ?? Zeb
Future: Solar PV = $13,000 (w/o structure X




Who do | get?

thermal

environmental
comfort association

uaht
FIRSTy

HOME PERFORMANCE
STAKEHOLDER COUNCIL

Qualifications

s in" Ticket No:
wsses | POLYGOM SET ON BOLC WEESITE Fage 1 of 1
- Bc Hydro IL %DC HYDRO SUFFER { :
8C1 Teket: 20212520220 GARY H — HOME ¥ OB K OUTEON OF 100N 8] 06 10
PEMBINAY Locate / Activity Within 30 m Permit (CDN)
i locate Request - ATty wathin 30 Metres ONE CALL TICKET # o nummes [Aztach te One Call Tickat)
NNWCWM" Jut Fued Systom I FEMBINA CONTACT PHONE: 604-312-4635

* Cm of
&uf‘ku"mﬂ
Electrical Permit ELE21-01492

Canada Greener Homes Grant
Air Source Heat Pump Design / Cold Climate Air Source Heat Pump Design

ATTESTATION FORM

Canada Greener Homes Grant

Mechanical or Electrical Equipment or System Installation -
Contractor Qualifiction

The paperwork

What do you look for?

Qualifications & recommendations:

— Electrician, Red Seal
Endorsements? PV, permit-ee
Willing to work with me
Electrical design

— Heat pump installer
TECA/ HRAI training?
Trained by manufacturer?

High Performance Contractor Network?

Sizing?
Future: Red Seal HVAC Technician?

— Electrical Systems Integrator
PV Generation
Electrical Storage
Power Management
Future resilience

72Dx



Wrinkles

pass , not allowed — we need a pole

' 4

55-year-old Jet fuel pipeline limits pole placement Zebx



Service Upgrade

New panels in —

a very long day!

72Dx

Old panels out



Heat pump goes in — Outdoor unit

4 ::J;:_'_ "

Trench

Paving stones




Heat pump goes Iin — Indoor unit

Refrigerant lines —
outdoor to indoor

Finished



Thanks a bunch...
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Building better

buildings better.
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Changes for the Beiter

P-SERIES

SUBMITTAL DATA: PVA-ASBGAAT & PUZHAIGNHAS

Job Name:

3,000 BTUM AR HANDLER AR-CONX IOM NG SYSTRM

Engirser:

[ EERT

Purchaser: Application
Submac To: For L Reference _JAparoval | IConstruction
Submittac By: Locabon:
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THE FUTURE IS ON
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1. Research Overview
 Background
 Objectives
e Methodology

2. Key Insights and Findings
3. Case Study — Newton Residence
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A ccolighten

BACKGROUND & OBJECTIVES @/

BACKGROUND: e

= City of Vancouver objective is to draw 100% of its energy from “VANCOUVER GREENEST CITY
renewable sources by 2025 for new buildings and 2050 for existing . RENEWABLE CITY
buildings. el

= Nearly 30% of CoV’s existing homes have gas boilers and a large portion
of them are reaching end of lifecycle.

e O OBJECTIVES:

s = Support participants with understanding their retrofit needs, identification of

mechanical HVAC system options and installation considerations.
PARTICIPANT = Review site conditions and identify opportunities/limitations with air-to-water
INTERVIEWS & heat pump retrofit.
| SITE VISITS = Provide a summary report with key learnings and recommendations that

could inform future program and policy design.
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KEY FINDINGS FROM INTERVIEWS & SITE VISITS @ ecolighten

KEY FINDING #1: CONSUMER VULNERABILITY

e Consumers are very reliant on the HVAC contractor to determine appropriate
solutions for their home, but they may not be armed with the ability to properly vet
contractor recommendations and approaches. Full understanding of costs and
potential barriers to installations is absent.

e Consumer supports are needed to build confidence in new technologies and improve
technical literacy for fuel switching of hydronic equipment.

e Awareness of available rebates and understanding of access process is limited.

KEY FINDING #2: CONTRACTOR EXPERIENCE

* Experienced contractors with technical competency to deliver air-to-water heat
pump solutions is limited when compared to air-to-air heat pump solutions for
existing homes.

* Participant feedback on their engagement with contractors highlighted the need to
increase contractor knowledge, capabilities and market interests in providing air to
water heat pump solutions.
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KEY FINDINGS FROM INTERVIEWS & SITE VISITS @ ecolighten

KEY FINDING #3: WHOLE HOME APPROACH

* Homeowners may be motivated to purchase a heat pump as a carbon reduction
option for their home, but this may not be the most appropriate solution to address
their home performance issues. Home renovations should focus on envelope first
approaches and whole home solutions for energy retrofits to ensure heat pumps
are properly sized and appropriately selected for retrofit applications.

KEY FINDING #4: ELECTRICAL PANEL / SERVICE

r e | - * Policy shifts towards efficient electrification creates challenges to accommodate
electric needs especially in existing homes with 60A and 100A service. Existing home
upgrade costs for electric panels and service upgrades can vary from $1,000’s to over
$10,000 to facilitate electrical upgrade requirements.
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KEY FINDINGS FROM INTERVIEWS & SITE VISITS @ ecolighten

KEY FINDING #5: INDOOR & OUTDOOR EQUIPMENT PLACEMENT

T
i

" 5 ‘3’ * Homeowner compromises to accommodate mechanical room space

Homes are typical designed to minimize the indoor space assigned for mechanical HVAC
systems and split air-to -water heat pumps usually require an increased footprint for
indoor unit, buffer tank, piping, etc.

* Homeowner compromises to accommodate outdoor living space
Existing homes tend to maximize the outdoor living environment and homeowners may
> need to sacrifice their yard space to accommodate the outdoor equipment in a location
H\'“"’ W that will meet the various installation requirements, including manufacturer clearances

: T T
| |
\i i mh““r and minimized refrigerant line lengths to optimize performance.

* |tis challenging to meet the City’s setbacks and noise bylaw requirements.
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SITE PHOTOS - MECHANICAL ROOMS €2 ccolighten

Improper HVAC Installations No Space in Mechanical Room Storage in Mechanical Room
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SITE PHOTOS — OUTDOOR SPACE @ ecolignhten
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Limited Location Options Preferred Location Doesn’t Meet Location Compromises Outdoor Aesthetics
Manufacturer Clearances
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Heat Pump Retrofit

CASE STUDY: NEWTON RESIDENCE



CASE STUDY: HEAT PUMP RETROFIT

HOMEOWNER

Highly motivated for electrification

Recently completed EnerGuide assessment
Home feels draughty but not really concerned
Technical support provided by Ecolighten

EXISTING HOME

= 1928 Built

= 2400 ft? incl. basement

= Gas boiler w/ hydronic
radiators to all floors

= 15 year-old hot water tank

= 100A electrical panel

€2 ccolignten

EnerGuide Assessment Results

= Airtightness: 15.0 ACH
= Equivalent Leakage Area: 3355.9 cm?
= Space Heating: 74% of Total Heat Load

* Heat Loss: 36% from Air Leakage & 41% from Walls/

Ceilings/Exposed Floors/Basement

ENVELOPE UPGRADE IS REQUIRED BEFORE HVAC.
e.g. air sealing, insulation top-ups, windows upgrade

Potential Current

Potential Current
57 190 o v
Y ¥ v y

Best 7/ Uses —

0 75 Raling in GJiyear Phouse e A%;) ga | GHG emissions in tonnes/year

A net zero A typical emissions new house

house new house

Energy Performance GHG Emissions
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CASE STUDY: EQUIPMENT PLACEMENT €2 ccolighten

Potential Locatlon for Outdoor Unit

Mechanical Room / EX|st|ng Equipment

+“Side Yard )
Incomplu?n; 2‘;

FrontYard ——
Location Option
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CONTRACTOR EXPERIENCE: INITIAL CONVERSATIONS & QUQOTES ( A ccolighten

d What homeowner told us after his initial conversations with contractors...

v" Heat pump installation was discouraged because of the existing hydronic
distribution system and there will also be significant upfront electrical costs.

v' Recommended by contractors just to upgrade his boiler & water heater.

AN

“Ultimately, I'm still interested in the heat pump, but I'm not as convinced it is a
great fit with our house.” =9 Homeowner was STILL MOTIVATED but CONFUSED.

O Homeowner reached out to 3 contractors for an estimate of AIR-TO-WATER HEAT PUMP installation only
one (1) came back with pricing of air-to-water heat pump. Electrical upgrade estimate was $8,600.

Contractor 1: Contractor 2: Contractor 3:
Combi Boiler Ductless Heat Pump Air-to-Water Heat Pump
$12,500 (Heating) + $5,400 (DHW) $13,500 (3 Heads) $28,130
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CONTRACTOR EXPERIENCE: ROUND 2 QUOTATIONS

€2 ccolignten

L Due to high upfront costs and distribution system issues, homeowner could not proceed with air-to-water
heat pump retrofit. After consulting with Ecolighten, homeowner re-requested an estimate of DUCTLESS
MULTI SPLIT HEAT PUMP installation with ROOM-BY-ROOM LOAD CALCULATIONS as advised.

/

\_

Contractor 1:

~

Has NEVER HEARD of F280/
Room-by-Room calculations.
Daikin 36,000 BTU with 3 Indoor
Units @ $13,500 /

(¢

\_

ontractor 2:

\

Advised homeowner that load
calculation ISN'T NECESSARY.

Trane 18,000 BTU & 36,000 BTU

i

with 7 Indoor Units @ $23,051 /

-

ontractor 3:

~

DID NOT provide load
calculations.

Fujitsu 45,000 BTU with 4 Indoor
Units @ $24,866 /

1 No load calculation was provided even upon homeowner’s request. All contractors guesstimate the
load and provided incorrectly sized equipment solutions. The outdoor unit capacity ranged from
36,000 BTUs to 54,000 BTUs with a varying number of indoor units. Hence, the pricing also varied

from $13,500 to $24,866.
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KEY TAKEAWAYS / RECOMMENDATIONS (2 ccolighten

d How Can We Better Support Homeowners?

v' Homeowner education and support service is urgently needed to
e _ help reduce consumer vulnerability, increase awareness, and

build confidence in selecting the best energy retrofit solution for

m SUBSCRIBE
Pick a topic, get updates!

their home.

Heat Pump Program

Heat Pump Planner

v’ Support professionalization and quality workmanship to increase

contractor capacity, knowledge, capabilities, and reliability.

v Review existing policies and bylaws to lower the barriers to the

Need help determining the heat pump system that might be best for your home? Our Heat Pump Planner

s e e Dt e e B e e heat pump adoption. e.g. Noise Control By-Law #6555

costs, and questions to ask an installer.

You can download the full Heat Pump Planner ipor; for more information about heat pumps and using the
Planner, or discover the heat pump technology that might be the best for you by using the chart below. /

Review current rebate/incentive programs to diversify financial
Source: New York State Energy Research and Development Authority ) ) )
support options and better support homeowners with different

retrofit solutions/budget.
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THANK YOU.




Local Government Approaches to

Enabling Home Retrofits

in the Decade of Action

ZEBXx & HPSC

Deep Emissions Retrofits
Dialogue #2

October 26, 2021 .
Community Energy

Association



Community Energy
Assocation (CEA) is a
non-profit

exclusively supporting
local governments and
indigenous
communities on
CLIMATE and
ENERGY activities.

About CEA

EXPERIENCE

25 years of operation

160 person-years of
experience

17 staff distributed
across BC

COACHING

900+ elected officials
coached / trained

100+ |ocal government staff
coached / trained

1,200+ builders
and tradespeople trained

Community Energy
Association

PLANNING

100+ corporate or
community plans

40+ research
briefs and reports

IMPLEMENTING

6,000+ km of highway
electrified for EV travel

25+ community-scale
retrofit programs

15+ years being responsible
for implementation for
several communities



* How are home retrofits part of the
decade of climate action?

* How can local governments
encourage and enable home
retrofits?

* How can we scale-up retrofit
programs?

 What are a few current program
examples?




Local Government

Retrofit Peer Network

The Local Government Low Carbon Retrofit Peer Network (RPN) provides a forum for local government staff
and indigenous community representatives to share and collaborate on policy and program innovations and
to coordinate with the Province to accelerate BC’s transition towards zero emissions existing buildings.

Roles Functions

Megan
Lohmann

Co-Chairs
Maggie

Baynham
Secretariat (CEA)

Members

Associate Sean Pander
Members (Vancouver)




Decade of Action

50% 100%




The Big Moves
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What Kind of Retrofits?

Retrofit
Type
Typical

(light)
Deep

Fuel
Switching

GHG
Reduction

10-30%

40-60%

~100%

Cost Range

$10-40K
$50-100K

$10-25K

Deep retrofits
significantly

reduce energy
costs and
emissions.

Installing Renewable Updating Water
Energy Systems Heating Systems

Updating Heating & Replacing
Cooling Systems Windows & Doors

Mt

1

Light retrofits
save money
and improve
comfort.




Scale of Action to 2030

City of Nelson Example:

Fuel switch:
e 180 homes/yr

Deep retrofit:
e 500 homes/yr

Blended approach:

* Fuel switch 130 homes/yr +
deep retrofits on 125 homes/yr




Decade of Action: Buildings Trajectory

2020-2024 2023-2027 2026- 2030
Test Deploy Scale TARGET

Fuel Switch | Alfselies heat pumps (ASHP) and low

SECTOR Tools

(1%-2%) Gas to heat pump retrofits (7%-15%) fuel switching (ASHP or RG),

Programs carbon alternative fuels research & or renewable gas (RG) contracts baseboard to ASHP
experiments
, , : : , . " 50%
Retrofit Low income deep & typical retrofit (1%-2%) Retrofit 1%-2% of low income (7%-15%) Retrofit at scale to align with targets
Existing Programs experiments with fuel switches housing annually

Retrofit code Regulate Adopt Retrofit code
Large building benchmarking Regulate or Incent large building emissions reduction

Performance Regulate - Pilot regional authority to cap GHG from Regulate Tighten carbon caps, consideration of provincial regulation
Standards large commerecial

Energy
Step Code

(%)

o0
lE
=
S
(aa]

GHGI




Local Government Levers

The Strategies
What needs to happen?

Policy & Regulation

Enable retrofits through supportive policies and removing
barriers

Explore financing mechanisms such as property assessed clean
energy (PACE)

Establish requirements for labelling, benchmarking and energy
performance

l Program (Outreach &
@ Engagement)

Encourage deep energy retrofits through a coordinated outreach
program

Build industry capacity through a training and outreach program

&
D

Infrastructure

Lead by example by retrofitting municipal facilities




& Provincial Regulation

e Alterations Code in development — Energy efficiency standards for
existing buildings in the BC Building Code

e “After 2030, all new space and water heating equipment sold and
installed in B.C. will be at least 100% efficient (i.e. electric resistance

heating, heat pumps, and hybrid electric heat pump-gas systems)” —
CleanBC Roadmap to 2030

What more can be done?

* Retrofit/Alterations code that considers GHGs
 Mandatory benchmarking and mandatory energy labelling
e Carbon performance standard for existing buildings



) Retrofit Programs

7 “One Stop Shop”: Handholding approach
© that weaves through all components of the

Climate Contractor

Targets E"gageme“:ﬁrﬂo retrofit strategy.

Local Government Roles:

g&_,@,) » Setting targets and objectives

R —— RETROFIT e Supporting financing

A‘é?;:‘tei:i& : STRATEGY * Work with third party for program admin and rapid
) evolution

=7

Rebates

Program Administrator/Concierge Roles:
A -
Monitoring & * Point of contact for building owners

Evaluation @S * Managing contractors
| e Monitoring performance
* Program refinement



Industry Capacity Building

e Align with Home Performance
Contractor Network (HPCN)

e Needs assessment

 Hands on and locally-relevant
training

* Local peer and expert support

* Support navigating increasingly

complex rebate/incentive
programs




Partnerships and collaboration

Funding

Capacity

* Local governments
* |ndustry

* Building Owners

Sing the same tune — market signals that we are moving towards
house as a system goals and electrification

Provincial and utility alignment



Program Examples

KCOTENAY
clean energy
transition

COBEHps

oD
When we start to dream bigger....

A sustainable, local business model, where
communities and homeowners can readily access:

* current information, support and guidance on
low carbon and clean energy options and rebates
available

* financial mechanisms to support their _
endeavours ot s -y

* local skilled professionals working together to '
advance local clean energy priorities and energy
efficiency projects

’ ~. )

:" capacity =:' market‘ \

\ building -.rransformatuor:':
!

.,
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Initial Setup
Outcome: Confirmation of
roles, responsibilities, and
deliverables among

municipality, program
administrator,
contractor and
manufacturer.

Program Examples

Pumping Up Savings in Heat (PUSH)

Preparing
customer

Outcome: Customer is
informed and guided
through process by
program administrator to
confirm eligibility and
suitability for heat pump
installation.

Installing
Equipment
Outcome: Well-designed

systems are installed in
customers homes by
high-quality contractors.

Program
Performance
Management

Outcome: Feedback
informs future program
modifications and
customer has confidence
to own and maintain heat

<@ /2N

SQUAMISH WHISTLER NEW WESTMINSTER



Maya Chorobik

Director of Climate Leadership

mchorobik@communityenergy.bc.ca

% Community Energy
Association




