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Background

Demand Forecasting for District Scale Projects
Uncertainty in building composition and construction staging

ZNE Market Growth
Renewables and energy storage market follows

Electrification & Grid Interaction
Huge implications for grid operation
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Prototypical Shoebox Modeling



Hourly Outputs



Plug & Play Building Parameters

Building Area Allocation
Residential vs commercial dominated 

districts

Public Realm Loads
EV charging, street lighting, snow melt

HVAC & Envelope
Heating fuel and new vs existing 

construction



Electrical Load Profiles

What is the district peak?
Captures worst case scenario, but probably not realistic for 

energy storage

What is the point of diminishing returns?
50% smaller than peak, but will cover almost entire year
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GHG Emissions

Grid Generation Makeup
GHG emissions correlated to non-renewable fuel usage

Average Emission Factors
Captures baseline GHG emissions

Marginal Emission Factors
Captures avoided GHG emissions



Time of Use Energy Rates

Time of Day
Morning vs afternoon vs evening vs night

Day of Week
Weekday vs weekend

Season
Summer vs Winter



Peak Demand Charges

Transmission & Distribution Charges
Many different complicated rate riders

Global Adjustment Costs
Based on your contribution to top 5 peak hours over an 

entire year

Transmission Charges
Network 2.8295 $ per Peak kW per 30 days

Connection 2.2769 $ per Peak kW per 30 days

Distribution Charges
Distribution Volumetric Rate 6.5820 $ per kVA per 30 days

Rate Rider for Disposition of LRAM 
Variance Account 0.2763 $ per kVA per 30 days

Rate Rider for Disposition of Post 
Employment Benefit – Tax Savings -0.0675 $ per kVA per 30 days

Rate Rider for Application of 
Operations Center Consolidation 
Plan Sharing -0.2084 $ per kVA per 30 days

Rate Rider for Recovery of the 
Gain on the Sale of Named 
Properties 0.0044 $ per kVA per 30 days

Rate Rider for Recovery of Hydro 
One Capital Contributions 
Variance 0.0039 $ per kVA per 30 days

Rate Rider for Application of IFRS –
2014 Derecognition 0.0648 $ per kVA per 30 days

Rate Rider for Recovery of 2015 
Foregone Revenue 0.1382 $ per kVA per 30 days

Rate Rider for Recovery of 2016 
Foregone Revenue 0.0406 $ per kVA per 30 days

Rate Rider for Disposition of 
Deferral/Variance Account -0.8782 $ per kVA per 30 days

Rate Rider for Disposition of 
Deferral/Variance Account for 
Non-Wholesale Market Participant 
Customers -0.5945 $ per kVA per 30 days

Rate Rider for Disposition of 
Capacity Based Recovery Variance 
Sub-Account 0.0032 $ per kVA per 30 days

Transformer Allowance for 
Ownership (if Applicable) -0.6200 $ per kVA per 30 days

Top Ten Ontario Demand Peaks to DateTransmission & Distribution Charges



How It All Fits Together

When am I getting free energy?
Project demand vs solar generation

How does my project demand align with 

grid demand?
Project demand vs GHG emissions vs utility costs

What should be optimized for battery 

bank deployment?
Finding the balance between cost and GHG emission reduction
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Battery Charging



Battery and PV Sizing
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Optimizing Savings
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Annual Cost Savings

Annual savings of up to $1.5 million
Energy storage extremely valuable for district scale systems 

Savings contingent on many optimized 

variables
Sizing, controls implementation, rate structure



Payback

Payback as early as 5 years
Feasible timelines for district scale projects

Class A development obtains best 

break-even scenario
Larger battery bank breaks even <1 year later than smaller 

battery bank
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Looking into the Future

Realistic load profiles are a necessity

The grid will continue to change

More tools are being developed to assist 

in design decision making
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