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Overview

e CanmetENERGY Ottawa energy mapping research 2006-12
* Integrated Community Energy Mapping (ICEM)

 Key methods

e Data Issues and Promising Practices for ICEM

e Selected outputs

* Current context

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

[ L |
I * I Natural Resources Ressources naturelles Canada
Canada Canada



CanmetENERGY Supported ICEM Research

Urban Archetypes Project, 2006-08
— Objective: Characterize energy and emissions in the built environment

Spatial Energy Carbon and Cost Characterization Model (SCEC3), 2008 — 12

— Objective: Develop and demonstrate a map-based model of the building stock in support
of municipal energy and emissions plan

Tract and Neighbourhood Data Modelling (TaNDM), 2010-12
— Objective: Improve energy and emissions inventory method for buildings

Integrated Energy Mapping for Ontario Communities (IEMOC), 2010-11
Strait-Highlands Energy Asset Mapping, 2010-11

The Value of Energy Mapping Symposium, 2009

Putting Energy and Emissions on the Map — workshop package
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Integrated Community Energy Mapping
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Key Method: Requirements Gathering Workshop

Win-win
opportunities Consensus
Collaborative .
. building
spirit s
Strengthen new and » g) =3 Use case
old relationships §4 ) | " identification
ki i
Learn who's Scope
doing what definition
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Key Method: Document Data Needs

BC Assessment Attribute

Use for Data

Actual Use Code

Identification of building type for most situations.

Manual Class Code

Supplemental identification of building type where actual use code is not sufficient.
Mostly for residential and education facilities.

Number of Storeys

To assist with building characterization in creating archetypes.

Year Built

To identify age of building, which may influence energy consumption.

Effective Year

To refine age of building.

Number of Suites

For residential, to determine consumption per suite.

Total Floor Area

To determine indicator of energy consumption per m2.

Building Finished Area (Residential Measure)

To determine indicator of energy consumption per m? for residential buildings with
basements.

Jurisdiction

Location identifier for cross referencing with other data sources and for mapping.

Roll number

Location identifier for cross referencing with other data sources and for mapping.

Parcel ID

Location identifier for cross referencing with other data sources and for mapping.

Civic address

Location identifier for cross referencing with other data sources and for mapping.




Key Method:
Standard
Building
Categories

* Cross-walk table aligning
building categories from a
general to detailed level, as
maintained by utilities,
governments, property
assessment corporations etc..
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Major Categories

Sub Categories

Residential

Single fomily

Single detoched

Multi-fomily

Single ottoched - duplex, row, townhouse

Low-rise gpartment

Hi-rise apartment

Other residentiol

Commercia
I/Institutio
nal

Office

Office - lorge

Office - medivm

Office - small

Healthcare

Hospital

Care focilities

Education

Elementary school

Secondory school

University/college

Retail

Shopping centre

Retail strip

Big box

Retail - other

Food-retail

Accommodation

Hotel

Medium hotel/matel

Accommodation - other

Restaurant/Pub

Restaurant/Pub

Fast food

Canada



Key Method:

Locational Area/Jur/Roll

Standard Building PID

Civic address

Informat|0n Report Legal description
Use Actual Use Code
L Building Type
 Authoritative dataset of Manual Class
building attribute Occupancy
information, vetted for energy Unit of measure
modelling, consistency, Floor Area Total Area
privacy Foundation Area

Number of Units

Strata Unit Area

Gross Building Area (GBA)
Gross Leasable Area (GLA)
Net Leasable Area (NLA)

* |n TaNDM, report was
produced by BC Assessment
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Key Method: Building Energy Modelling

* Modelled housing and building archetypes for future energy, GHG, cost
scenarios

 CanmetENERGY platforms: HTAP, BTAP
e Other common tools: Hot2000, EnergyPlus

GHGs Cost GHGs Cost

(11.0 tonnes ($2168 /yr) (8.1 tonnes ($1530 fyr)
CORIr) e"'\i CO,elyr) ) e
e | L
% 3 - L Lighting & Appliances (26 GJ/yr) :', - Lighting & Appliances (26 GJiyr)

Electricity (7746 kWhiyr)

"~ Hot Water (27 GJlyr) Hot Water (17 GJiyr)

Natural Gas (2110 myr) Space Heating (61 GJiyr)

Natural Gas (3641 myr) ' Space Heating (109 GJiyr)

’ >
Space Cooling (2 GJ/yr) Space Cooling (3 GJ/yr)

Single Family Dwelling 1 Base Case SFD1 Retrofit - Furnace, DHW & closed chimney upgrade
Prince George, BC Prince George, BC
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Key Method: Parcel Data method /

/

A flexible decision support approach. ¢

CURRENT

Proximity calculations
for District Energy Assessment

LiDAR Data
for Solar Capacity Assessment

Housing or Building Attributes
(i.e. type, age, & floor area)

Parcel ID

Measured Baseline Electricity
& Natural Gas Data

/

/ Modelled Retrofit and FUTURE
/7 4 Renewable Integration

Scenarios to Calculate
Energy, Carbon and
Cost Implications

Zoning for Growth Potential

Modelled Baseline Electricity, /
Natural Gas Data by End /
Use 7/ |
/
/,
4
A
4200
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Key Method: Aggregate Data by Building Category

.y . INDUSTRIAL
Utility data aggregation by heaey
postal codes causes errors
In energy inventories COMMERCIAL

retail
e ke
: '-':-"5‘ RESIDENTIAL
K apartment
AL RO oo @>.  attached
x #~57  detached
W _¥
\: & : &
3‘ M

it
3 DR Asgregation

Total ReJhtisl Natursl Gas Distributad 106 SOU rce: CU|

Digit Postal Code
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Key Method: To report building energy use by sub-category at
Ag g reg ate to the community scale, if the less than 5 rule...
Level of
geograp hy & is not broken is broken
privacy
threshold

for a category;
aggregate all related

fora sub-category;

report energy use by aggregate all related

categoriesto the major
categorylevel

sub-categories to the

sub-category
category level
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Sample

Total Annual Energy Use (GJ) by Neighbourhood

outputs: TaNDM ‘

Community Energy and

Emissions Inventory (CEEI) 4

report for Prince George, BC
using the TaNDM method

2012 TaNDM CEEI data example

Prince George, BC

Residential
Il Commercial / Institutional
Industrial Uncategorized
[ Non-Residential

R

Energy Use

& . (nilions of GJ)

[ o6-14
3 [Jo4-06
“ [ ]024-04
[ 1012-024
[ ]o0.06-0.12

| <0.06
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Total Annual Emissions (COZe) by Neighbourhood
Prince George, BC

Residential
Il Commercial / Institutional

[0 Industrial Uncategorized
@ I Non-Residential

Emissions
(thousands of
tonnes CO,e)

[ 20- 50

[12-20

I s-12

[ ]3-8

15-3
2012 TaNDM CEE! data example <18
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Sample output:
SCEC3

* The gap to net zero
energy in Prince
George, BC

e Slow growth
community

Petajoules (PJ)
N
w

Total Annual Residential Energy Use
City of Prince George, BC

4.5

35 L a—

w

N

15
1
0.5
[ P PP T PT T PU T T T P T T LT TS T TP TP U T T T 0 ) —
2000 2010 2020 2030 2040 2050

Planning Horizon in Years

Future Scenarios

Business As Usual
12% of homes retrofitted
1% of homes with renewable energy

Standard Suburban Growth
37% of homes retrofitted
4% of homes with renewable energy

Neighbourhood Centres Growth
27% of homes retrofitted
21% of homes with renewable energy

Downtown Infill Growth
38% of homes retrofitted
17% of homes with renewable energy

Legend Key

natural gas + electricity

solar hot water and PV throughout
the city; district energy in the
downtown infill scenario

Source: NRCan, Vive le Monde Mapping; results derived from the Spatial Community Energy Carbon and Cost Characterization Model (SCEC?).
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Sample output:
SCEC3

* Asurprising finding
was that the
economic
opportunity may be
more of a driver than
energy or
environmental
objectives

2011 constant dollars ($)

$140,000,000

$120,000,000 -+

$100,000,000 -

$80,000,000 -

$60,000,000 +-

$40,000,000

$20,000,000 -

$0 -+

Total Residential Energy Cost Savings*
City of Prince George, BC

Downtown Infill

Future Scenarios

Standard Suburban Growth
37% of homes retrofitted
4% of homes with renewable energy

Neighbourhood Centres Growth
27% of homes retrofitted
21% of homes with renewable energy

Downtown Infill Growth
38% of homes retrofitted
17% of homes with renewable energy

Legend Key

savings from energy efficiency

savings from energy efficiency

and renewables

(solar hot water and solar PV
throughout the city and district energy
in the downtown infill scenario)

Neighbourhood Centres Standard Suburban

*Planning horizon is from 2008 to 2040, retrofits are completed and renewables are installed by 2025

Source: NRCan, Vive le Monde Mapping; results derived from the Spatial Community Energy Carbon and Cost Characterization Model (SCEC).
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Data Issues and Promising Practices for ICEM

 Research paper developed based on review of three energy
mapping projects: IEMOC, SCEC3 & TaNDM

* |dentifies and analyzes key data issues observed across
projects and proposes promising practices for their resolution

e Available online: http://www.nrcan.gc.ca/energy/offices-
labs/canmet/publications/19118
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http://www.nrcan.gc.ca/energy/offices-labs/canmet/publications/19118

Selected Data Issues and Promising Practices

Access Users: making ad hoc requests Develop standard reports, align
Providers: receiving ad hoc requests requests w/ business cycles

Collaboration Improper assumptions made about Engage a broad range of
datasets originally collected and organizations and skill sets to
maintained for other purposes address data issues

Consistency Inconsistent building energy modelling Use housing and building
methods archetype models according to

provincial or federal archetypes

Structure Building types defined different by Develop cross walk tables
different organizations

Level of Obtaining utility data at the building level Integrate data at the parcel

Geography level, aggregate by archetype
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Current Context

* Energy mapping research unfunded within NRCan
* Interest in future research collaborations
e CanmetENERGY Ottawa can share

— Modelled energy data for Canadian housing and building archetypes
— ICEM methods
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