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Study Purpose
 Conduct province-level projections of 

distributed (a) solar photovoltaic (PV) 
and (b) battery energy storage adoption 
for the 2021–2030 period
 Analyze the implications of solar PV 

and battery energy storage deployment 
in Ontario
 Provide recommendations that can 

help inform the pace and sequencing of 
regulatory responses and supporting 
actions in the province
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Study Purpose

ICF’s DER Impact Study 
report was released by the 
OEB on January 18, 2021

The report is available on the 
OEB’s Responding to DERs 
consultation webpage:

https://www.oeb.ca/industry/
policy-initiatives-and-
consultations/responding-
distributed-energy-
resources-ders
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https://www.oeb.ca/industry/policy-initiatives-and-consultations/responding-distributed-energy-resources-ders


ICF proprietary and confidential. Do not copy, distribute, or disclose.

2 Technologies

4 Customer Classes

3 Scenarios

 Solar PV
 Battery Energy Storage

 Residential
 Small Business
 Class A 
 Non-RPP Class B 

 Low
 Mid
 High
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Approach: Parameters
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Low Mid High

COVID-19
Extended impacts and slow 

recovery with extensive 
permanent demand reduction

Solar Costs

Tariffs

Policy

NREL ATB 2020 
Conservative forecast

Escalated at 80% of Mid 
Scenario escalation rate

Moderately paced recovery 
with some permanent 

demand reduction

DER integrated into IAMs and 
deployed through other 
initiatives at slow pace

NREL ATB 2020 Moderate
forecast

DER integrated into IAMs and 
deployed through other 

initiatives at moderate pace

Best case recovery with little 
to no permanent demand 

reduction

NREL ATB 2020 Advanced
forecast

DER integrated into IAMs and 
deployed through other 
initiatives at rapid pace
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Escalated in accordance with 
2017 LTEP projections

Escalated at 120% of Mid 
Scenario escalation rate

Approach: Scenarios

Storage Costs Wood Mackenzie 
Research High Cost Case

Wood Mackenzie 
Research Mid Cost Case

Wood Mackenzie 
Research Low Cost Case

Ontario Distributed Energy Resources (DER) Impact Study
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Approach: Customer Value Streams

5Ontario Distributed Energy Resources (DER) Impact Study



ICF proprietary and confidential. Do not copy, distribute, or disclose.

Solar PV Projections: Scenario
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Cumulative Capacity (MW) Compound Annual Growth Rates 
(Capacity)

Solar PV Projections: By Scenario
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Solar PV Projections: Scenario
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Cumulative Capacity (MW)

Solar PV Projections: By Customer Class, Mid Scenario

Compound Annual Growth Rates 
(Capacity)
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Solar PV Projections: Scenario
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Cumulative Capacity (MW) Compound Annual Growth Rates 
(Capacity)

Storage Projections: By Scenario
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Solar PV Projections: Scenario
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Cumulative Capacity (MW)

Storage Projections: By Customer Class, Mid Scenario
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Increased DER adoption in Ontario could lead to… 
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Market ImpactsOperations & Planning 
ImpactsProcess Impacts

 Potential for the combination of 
more DER connection requests, 
increased DER complexity, and 
flexible grid operations to present 
new ways of handling connections

 Potential for utilities to not be fully 
prepared to incorporate future, 
significantly greater levels of DER 
into distribution operations

 Potential for utilities to not be fully 
prepared to incorporate future, 
significantly greater levels of DER 
into planning practices

 Inability to productively handle 
increased scale and complexity of 
data

 Opportunities for new or enhanced 
electric distribution market value 
streams for customers and utilities

 Opportunities for new or enhanced 
wholesale electric market value 
streams for customers and the 
system

 Heightened transmission-distribution 
coordination challenges

Ontario Distributed Energy Resources (DER) Impact Study
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Description Recommendation
 DER complexity is increasing: connection 

arrangements can involve various DER 
configurations (e.g., non-export, export) and 
technology pairings (notably PV+storage)

 The ability to dynamically adjust DER settings can 
enable DER connections to respond to local system 
conditions and provide grid services without 
unnecessary costs, system investments, or 
curtailment

 A need may emerge to develop robust, replicable, 
and transparent methodologies to assess the risk of 
curtailment within flexible connection arrangements 

 Investigate the feasibility of flexible connections that 
allow for dynamic adjustments of DER generator 
settings according to distribution circuit and system 
conditions 

Potential for the combination of more DER connection requests, increased DER 
complexity, and flexible grid operations to present new ways of handling connections

Implication 1.1 Process Impact
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Potential for utilities to not be fully prepared to incorporate future, significantly greater 
levels of DER into distribution operations

Implication 2.1 Operations & Planning Impact

Description Recommendations

 Increasing DER penetration could drive the need 
for new operational capabilities and enhanced 
situational awareness into grid parameters

 Consistent standard implementation (such as CSA 
C22.3 No.9) can enable DER to provide grid-
supportive functions and respond to operating 
conditions 

 Defining clear objectives, technical standards, and 
functional requirements early can maximize the 
value of new operational systems and tools

 Assess new frameworks for LDCs to evaluate the 
prudency and cost-effectiveness of monitoring and 
control investments and grid modernization 
investments

Organize technical workshops to generate 
discussion on implementation timelines and 
characteristics, share knowledge, and provide 
further support for LDC field pilots and projects on 
advanced capabilities 
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Potential for utilities to not be fully prepared to incorporate future, significantly greater 
levels of DER into planning practices

Implication 2.2
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Description Recommendations

 Increased DER adoption could drive the need for 
expanded planning processes and enhanced tools

 New planning practices can assist in identifying the 
right system investments, inform changes to 
existing processes, and quantify the benefits of 
DER to customers and the system

 Convene stakeholders and hold discussions to 
develop frameworks to integrate DER into the fabric 
of electric distribution planning 

 Formulate guidance for LDCs on enhanced 
distribution planning practices under high DER 
penetration

Operations & Planning Impact
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Inability to productively handle increased scale and complexity of data

Implication 2.3
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Description Recommendations

 Communication pathways between DER owners 
and LDCs are critical to ensuring the safe and 
reliable operation of the distribution system

 Data on grid parameters, device status, and 
operating conditions will be increasingly important 
for grid planning and operations

 A shared data hub between DER owners/operators, 
aggregators, LDCs, and the IESO could enable 
load flexibility services from DER to the bulk grid

 Encourage the LDCs to coalesce around common 
reporting requirements and best practices for data 
from DER

 Advocate that the LDCs and IESO consider DER 
data-sharing initiatives within the context of ongoing 
activities 

Work with DER developers, LDCs, and the IESO to 
assess the need for centralized data hubs, as well 
as the types of data housed in these repositories, to 
provide timely information to all parties 

Operations & Planning Impact
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Opportunities for new or enhanced electric distribution market value streams for 
customers and utilities

Implication 3.1 Market Impact
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Description Recommendation

 Electric distribution markets can help source 
services such as capacity deferral, reliability, 
resiliency, power quality, and voltage management 
from DER

 Increasing DER penetration could require a 
renewed focus on options within the LDC toolkit to 
guide and incentivize DER performance to align 
with system value and requirements, while also 
providing DER owners/operators with 
commensurate value for those services

Work with the LDCs to determine how potential 
DER growth trajectories within their respective 
territories may impact which DER use cases 
provide the greatest system value at the distribution 
level 

Ontario Distributed Energy Resources (DER) Impact Study
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Opportunities for new or enhanced wholesale electric market value streams for 
customers and the system

Implication 3.2
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Description Recommendations
With limited visibility into distribution systems, ISOs 

and RTOs are exploring ways to account for 
increasing levels and expanding capabilities of DER

 Select LDCs with more advanced capabilities may 
be more ready to manage DER, while others may 
still need the IESO to take a centralized role in the 
participation of DER in the IAMs 

 There is currently no aggregation participation 
model for non-dispatchable resources (such as 
distributed solar resources) in the IAMs

 Account for the diversity of LDC capabilities by 
developing guidelines and requirements that 
govern LDC performance in the coordination of 
DER participation in the IAMs that align with the 
OEB guiding principles

Work with the IESO to identify how potential DER 
growth trajectories may impact which DER use 
cases provide the greatest system value at the bulk 
power levels

Market Impact

Ontario Distributed Energy Resources (DER) Impact Study
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Heightened transmission-distribution coordination challenges

Implication 3.3
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Description Recommendations

 Scalability of DER participation in wholesale 
markets may raise concerns of tier bypassing and 
hidden coupling as well as introduce operational 
risks that could impact grid reliability

 Allowing for stacking of services across several 
domains can present greater economic value for 
the DER but could result in unintended duplicative 
compensation for provision of a single service 
through multiple revenue streams

 Convene a forum to provide guidelines on the 
design of a distribution-level market that can 
effectively coordinate with the IAMs on the 
prioritization of services and the allocation of roles 
and responsibilities 

 Collaborate with the IESO and LDCs to explore 
ways to place appropriate measures on DER 
participation in IAMs that minimize the risks for 
duplicative compensation 

Market Impact

Ontario Distributed Energy Resources (DER) Impact Study
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Timing of Recommended Actions
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Workshops to 
support 

advanced LDC 
operational 
capabilities

Frameworks 
for integration 
of DER into 
distribution 
planning

Exploration of 
duplicative 

compensation 
risk mitigation

New 
frameworks for 

evaluating 
monitoring, 
control, and 

grid mod 
investments

Investigation 
of flexible 

connections

Consideration 
of centralized 

data hubs 

Guidance on 
enhanced 
distribution 
planning 
practices

Common 
DER data 

requirements 
and best 
practices

Consideration 
of DER data-

sharing 
initiatives 

Local DER 
projections 

and 
distribution 

value

Guidelines for LDC 
performance in the 

coordination of 
DER participation 

in the IAMs

DER 
projections 
and bulk 
system 
value

Distribution 
market 

coordination 
with the IAMs

Based on the Mid Scenario; actions could be accelerated or decelerated if 
the future more closely resembles the High or Low Scenarios, respectively

2021-2023 2024-2026 2027-2030

Market

Process

Operations & Planning
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Thank You.
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Appendix
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Approach: Residential Tariffs / Prices
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Approach: C&I Tariffs / Prices
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Solar PV Projections: Scenario
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Solar PV Projections: By Scenario

Cumulative Installations
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Solar PV Projections: Scenario
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Solar PV Projections: By Customer Class, Mid Scenario

Cumulative Installations
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Solar PV Projections: Scenario
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Storage Projections: By Scenario

Cumulative Installations
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Solar PV Projections: Scenario
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Storage Projections: By Customer Class, Mid Scenario

Cumulative Installations
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Distributed Energy Resources in Ontario
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As of September 2020. Source: IESO’s Progress Report on Contracted Electricity Supply, Second Quarter 2020 Cumulative MWs of Distributed Solar and Wind (commercial operation) in Ontario 
Source: IESO’s Active Contracted Generation List.

Distributed Energy Resources in Ontario
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Solar PV Projections: Scenario
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Solar PV Projections: % of Peak Load

Cumulative Capacity as Share of Peak Load
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Solar PV Projections: Scenario
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Storage Projections: % of Peak Load

Cumulative Capacity as Share of Peak Load
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