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Why Cluster-Based Model ? The Objective &
Drive

® Continuous Evolution in Policies,
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Carbon-Free Resilient Networks. T T
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vwiidat are main user-set INnputs or tne
Demand/Generation model?

® On-line and/or Historical Inputs.
®* Modular-Based Activations.

® Stand-Alone or Integrated Part of
Other Applications.

® Flexible to Accommodate Other or
Updated Models.

® |ntegrated in the Ecosystem for
Engineering/Business Applications.

® Accommodate Indirect Parameters
Such as Customer Behavior and
Engagement, Policy, Incentives and
Standard Implementations.
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vwiidat are main user-set INnputs or tne
Demand/Generation model?
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addressing?
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questions?

Multi-Level Demand/Generation Relationship:

® Probabilistic and Deterministic Load Model.  Multi-Level Based Probabilistic Studies
® Steady-State & Dynamic Load Model. | Step T
. . ! Modeling of the input variables
o On-llne & Off-llne Model i Generating PDFs for input variables
® Mathematical Model Parameters. i l Multi-level Application
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questions?

Processing Engine
Multi-Level Demand/Generation Relationship:

Decision Making

® Probabilistic and Deterministic Load Model. e Government-Policy Makers
® Steady-State & Dynamic Load Model. e Utilities-Policy Makers
® On-line & Off-line Model
. ® Customers
® Mathematical Model Parameters.
® |ndirect Model Parameters.
Samples of Standalone and Integrated Applications
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inform?

1 - Government-Policy Makers:

® Best Energy Mix Strategy.

® Quantify greenhouse gas emission reduction.

® |mproving energy efficiency

® Determine the best energy market strategies
and rules.

® Regulate electric energy storage and DER
penetration.

® Regulate the effect of electric vehicles.

2 - Utilities-Policy Makers:

® Establish Resource Planning Policy for Gen/T&D.

® Design More Accurate Operational Incentives.

® Develop New Measures For Infrastructure Investment.
e Develop Multi-Level Reliability Indices and Trends.

® Enhance Certainty Level of DERs/ESSs Penetration.

i W e @l lISWw 1WA Wi

3 - Customers:

® Enhance Customer Choices &
Opportunities.

® Track Accurately Customer Behavior
Changes.

® Promote Customer Choice for Adopting
Clean Energy Technology.

® Promote Customer Engagement in
Energy Market.
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How does it differ from other models?

O Multi-Level Model & Not Only Aggregated
® Supports End-User and Aggregator Engagement and Decentralized Operation.
® (QOperates as a Standalone or as Integrated Part with Other Modules.

O Output is Flexible in Nature

® Considers Dynamic, Steady-State, or Stochastic Nature.
® Harmonized with the Ecosystem and Electricity Market.

Load (kW)

Load (kVAR)

=R =pi_FV

Simulated Residential loads”
igr during

tttttt
sssssssssss

+—— | Tuning P (kW)

Simulated Residential loads’
aggregate behaviof during

Tuning Q/(kVar)
Model Parameters

QualSys Engco Inc.

Dynamic

Cluster Active Power (kW)

250

200

-
o
o

-
o
o

2]
o

o

[] Cluster Demand/Generation Net Profile  [] Cluster Net DER 0.16
M Cluster Demand Profile [] Cluster Wind DER [ cluster Solar DER

Smart Grid Profile Conventional System Profile

. 21
T ||II II II g=nn®R
> T
5
2
O 0

Time (hours) =1 0.8 0.6 0.4 -0.2 0 02 0.4 0.6
Steady-State Stochastic

Natural Resources Canada - Energy Modelling Initiative

12



How does it differ from other models?

® Develops Time-Synchronization Map of Demand/Generation within Each Cluster.

® Allows Balancing DERs/ESSs and Load within each Cluster.

® Develops Survivability Time-Duration Bond for a Resilient System.
®* Permits Scalability that Allows Multiple Parallel Marketplaces in a Sustainable Community.
® Promotes Investment in Clean Technology Deployment.

® Promotes Behavior-Driven, Enables Demand Response-Enabled, and motivates
Engagement.

® Conveys Accurate and Up-to-Date System’s Demand/Generation/Storage Impact for Policy-
Makers, Energy Regulators, and Standard-Developers.
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Questions?



