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Motivation

e 458 Canadian municipalities have committed to reducing GHG
emissions
* Most GHG emissions in cities from transportation and buildings sectors

 Effective GHG strategies vary between cities
* Electrification necessary on demand side

 Electricity supply different across Canada
e Vancouver vs. Calgary
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Motivation
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Contribution to model space

Modelling gap Solution

e Spatial and/or temporal =) .« Electricity system model linked
resolution too low for some with operational transportation
modelling needs and building models

* DR strategies lacked details and m==m) « Operational models allow for
accuracy greater control of DR

implementation

mmmm) « Proposed workflow helps to
"“translate” policy to modelling
scenarios

e Communication gap between
decision makers and modelers
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Model linkage
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Electricity system model
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Proposed workflow

Communication between
modeller and decision maker

v v v
[ Scenario template filled out ] Data sources provided by ] [ Other assumptions made by ]

by decision maker decision maker (optional) modeller

l Run through city-scale integrated model platform

[ Scenario definition finalized

Results analysed by modeller ]
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Example

» Decision makers select policy to be explored:

e Tax incentive introduce for residential building retrofit and electrification for
those built before 1990

» Decision makers assume that insulation retrofits will be more popular than
electric water and space heating

e Decision makers indicate why they are exploring this:
* Impact on city-wide GHG emissions
* Impact on cost of electricity

Next step:
Decision makers fill out scenario template and pass along relevant data
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Scenario template

Modelled scenario template —
Notes:

- - - -
e e el Residential buildings

= If specific spatial distribution is required in ony categary, please indicate in edditionol nates.
= Unless otherwise requested, scenavio will be modelled to include the federol carbon tax ot the curent increcse rate.

o Please indicate the level and type of residential building retrofits that you are
s s interested in exploring.
S Residential electric water heating penetration: __ /> %

Additional notes:

Residential electric space heating (can select multiple)

ential bulldings
ase indicate the level and type of residential building retrafits that you are interested in exploring.

Residential electric water heating penetration: %

x Forced air electric furnace penetration: 25 o

B o .
< D oot oo X x Ground source heat pump penetration: __ 25 %

Residential insulation retrofit penetration: __ 199 94

mercial building retrofits that you are interested i

Additional notes:

‘Commercial electric water heating penetration:
‘Commercial electric space heating {can select multiple)
O Forced air electric furnace penetration:
a Ground source heat pump penetration:
Commercial insulation retrofit penetration: %
Additional notes:

" Penetration values are based off of % of houses built before 1990

Next step:
Modellers collect remaining data and make any other
| necessary assumptions
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Data sources and assumptions

— * Building type and vintage data source:

I — ? e Statistics Canada (census data)
V"‘ o ot Possible issues :oa::cuof Regina spec|
B_uilcling type and gnarnzo('ﬁ;ws 2018 (Statistics | d .
< = T e > * Relevant data:
dotndion S eumpions noed |Canada. | (Saitcs Canada 2011
HVAC properties demand (pre-

q secscser 7127 T » 50% of residential building stock built before 1990
M Temperature Limited data on consumer | '4ationally M
2 | setpoints it Ensure prefarances recognized Energy Star AR 2009) .
L insuaton Bulding e moresungertand - |LeceE48n0 |66 siep Coe (Rabinson 2018 d Ot h er assum pt IoNs:

not be locally recognized

f - .
Appliance Appliance loag | P ’ g?s':i'so if required n:st:n Smart meler %’&t’;""" data (Armstrong el al. b N eW t e C h n O | O g | e S

bl
electricity s e data
Gemand cag | Blectricity distributor)

Historical ) NDA :me;lfriclioqson use Local electricity - . | . | |
i I B -l el et * New insulation levels

Canada's Renewable Power
Technology Landscape 2017 — Energy Market

T i W Y — s e Ere e Current insulation levels/technologies (for comparison
MO |y o eyt (SR, Lozt ot of vy
E :‘:n::r characleristics standards ::::.E:T:?:%E?:Eﬁ pU rposes)

-1 Next step:
Finalize scenario definition, run through city-scale
integrated platform and analyse results
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Results

Impact
Result P | Purnase,
LCOE considers capital costs, as well as fixed and variable EE
Levelized cost of Decision costs based on the average electricity output over the
electricity (LCOE) | makers infrastructure’s lifetime. This result can be used to compare
scenarios on the basis of cost.
Calculated using average carbon intensity of non-electric end-use
GHG emissions Decision fuel sources or electricity generation type (National Energy Board,
makers 2017) This can be used to assess feasibility of scenarios fo meet

various GHG reduction goals.

Ability to meet

-\W
Based on rget set by the city, quantified by the

renewable Decision
electricily target makers percent of elecric load met by renewable energy
Tranzportation
electricity demand Sector specific spatiotemporal distribution of electricity demand
profile Wodellers that can be used to evaluate the effects of transport or building-
sector electrification and/or energy efficiency policies (e g
Building electricity improved building insulation).
demand profile
D trates what the required ity is for a scenario to meet
Generation asset Modellers | @ specific demand schedule. This can be used to assess the
dispatch schedule feasibility of scenarios that are being considered to meet this
demand load.

. This can be used to compare feasibility of scenarios if all
EIEC‘"FW system IModellers | generation infrastructure already exists, or if capital costs are
operational cost o

similar.
Used to estimate effectiveness of scenaric generation mix in

. terms of how much potential VRE generation is “wasted”. This can
Curtailment Modellers | - an indication that further system flexibility, in the form of DR or

storage may benefit grid operations.
Measured based on the amount of curtailment reduced through
DR impact Modellers E)R p:ograrns Can be uraed to fﬁetetmlne if i] D_R pmgra_m is
when paring gs from e g curtailment to
the compensation required for consumer participation.
Measured based on the amount of curtailment reduced by means
Storage impact Modellars of adding storage capacity. Can be used to determine if a storage

is beneficial when comparing savings from reducing curtailment to
the cost of storage.

e For decision makers:

e GHG emissions
e LCOE

e For modellers:
 Building electricity demand profile
* Generation asset dispatch schedule
e Curtailment
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Future applications

e Canada’s goal of 200% EV market share by 2040
 Large-scale adaptation of building codes such as the BC Energy Step

Code

e Tec
pro

nnology improvements such as EV efficiency and building HVAC

verties

 Target levels of renewable generation capacity such as Regina’s
100% renewable energy target




Next steps

 Creating additional variables within sector specific models
* EV charging strategies
* Building electrification technologies
* DR strategies

* Apply to additional cities across Canada
* Personalize recommendations for pathways to meet target
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Limitations

e Some required software is not freely available
e Transportation model does not include a traffic assignment step

* Archetype-based approach to constructing the building model
under-represents the diversity actually seen in the building stock

e Time-shifting of loads in DR adjustments may create new periods of
curtailment within integrated model platform
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Questions? \ /
Thanks for your attention
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