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• “…approach your organization has taken to 
consider the multitude of methods, elements, 
options, and regional differences, etc. that go 
into conducting medium and long term 
studies.”

2



2 0 6 0
Project

Energy System Pathways
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BC Balancing Region 2016

Integrated

Non-Integrated

Balancing Authority Region

Total Generation

Self 
Gen

Generation

Integrated

Non-Integrated

Total Demand

Self 
GenNet Demand

Losses

Delivered

Exports   Imports

Net Exports 5.4 TWh

~10%

51.2.TWh

Heritage Assets ~49 
TWh (avg) (+/- 5)

IPPs ~ 14 TWh

(0.33 TWh)

(~3-4 
TWh?)

(~3-4 
TWh?)

Columbia River Treaty 
Entitlement (CRT)

~4.4 TWh

~62.4 TWh
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Electrical System
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Resources Reservoirs Generators DemandGrid
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Demand/Distributed Dynamics
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The Grid

Markets
Capacity, EIM, RPS, …

New Loads

Usage Patterns

Control Control

Ownership

Rate Structures

Virtual Markets
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Future Systems
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Scope
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Energy Demand

System Physical 
Structure

Energy Supply

System 
Characteristics

•Cost, emissions, resilience

Structure of 
the Economy

Economic 
Scenarios

Resource 
Scenarios

Population 
Change

Technology 
Evolution

Emissions 
Policy
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Enhanced Planning
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Time Span
Years

Spatial/ 
Temporal

Resolution

Hybrid Capacity Expansion and Dispatch Optimization

• OSEMOSYS – optimal capacity expansion and dispatch under various scenarios
• Plexos – simulate a plan at higher spatial/temporal resolution for select periods
• OSEMOSYS+ – optimal dispatch with flexibility demands and constraints
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•Regulation

•Ramping

Flexibility

•Transmission

•Generation

•Reserves

Capacity

•Distributed 
Generation

•Variable Energy 
Resources

•Dispatchable

Energy
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In the beginning… OSEMOSYS

• Open source, user group, online documentation
– Needs TLC for large hydro

• Outputs
– Costs, broken down by type, year, …
– Generator capacities and dispatch schedule

• Capacity factors, LCOE…

– Emissions, broken down by generator, year, operating period, …
– Binding constraints, etc.
– Anything you code into it...

• Caveats
– Results are not predictions of the future.
– Nor are absolute costs intended to predict future costs.
– Create scenarios, analyze results comparatively, and infer information, trends, 

and conclusions from that
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Go it alone – no intertie
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Lyseng et al. “Decarbonising the Alberta power system with carbon pricing”, Energy Strategy Reviews, 10, 2016, 40-52
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Regional Coordination
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English et al, Energy Policy 101 (2017) 571–581
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Alberta Energy Snapshot 2030
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https://onlineacademiccommunity.uvic.ca/2060project/, English et al, Energy Policy 101 (2017) 571–581

https://onlineacademiccommunity.uvic.ca/2060project/
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Flexibility Service and the Intertie
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Maximum Intertie 
capacity

5.2 GW in 2060 BC provides 
flexibility to AB

AB provides 
energy to BC
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Work Flow Today
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Optimal capacity expansion 
and dispatch
OSEMOSYS

Test
PLEXOS…

Interpret
Metrics, Value, 

Risk

Resources
Supply curves, 

Regional 
characteristics

Demand
DSM, Storage, PV, 
Heat, Transport, 

Gas

New 
Scenarios

New 
Scenarios

Communicate Communicate

OSEMOSYS+
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Activities

Electricity Supply

• Impacts of climate 
change on hydro 
generation

• AB decarbonization

• BC + AB + Intertie I

• Wave integration VI

• Risk - emissions

• Geothermal for WSB

• Coal-to-biomass in AB

• AB climate leadership 
plan RECs

• Social license

• Area constraints

Flexibility and 
Electrification

• Intertie and flexibility 
II

• Large hydro dispatch

• Enhanced capacity 
expansion and 
dispatch

• Power-to-gas: PtG

• Value of storage vs 
dispatchable load

• Direct air capture

• Direct vs Indirect 
electrification of 
heavy duty transport

Demand and 
Distributed Resources

• Clustering for time 
slices

• Electrification of 
thermal demands

• Residential solar PV

• Distributed storage

• Electric vehicles

• Net-zero buildings
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Our Considerations

• Transition pathways
– Distribute costs, capture lifetimes, policy increments
– Metrics

• Relative values vs absolute, risk, resilience

– Social license
• Infrastructure change, footprint –

• Energy, capacity, flexibility
– More dynamic, fixed cost dominate, current markets insufficient
– “Energy” focus misses many key technical requirements

• Better capture variability and capacity

– New loads, integrations, technologies (DAC, PtG)
– Technology uptake regardless of cost – better performance

• Utility interactions
– Fill holes, provide confidence in results (hard technical considerations)

• Sustainability of models
– Student driven, publishability
– Learning curve, changeability, new/future structures, support 
– Data driven, what are data scientists providing us (Python tools)
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Tools
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Clustering
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Cluster Composition
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Clustering
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Clustering
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Net Load Scenarios
• Storage
• PV
• Heat
• EVs
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https://onlineacademiccommunity.uvic.ca/2060project/

https://onlineacademiccommunity.uvic.ca/2060project/
https://onlineacademiccommunity.uvic.ca/2060project/

