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Key grid edge trends and recent reports

• Full commitment: GM is increasing its investment in EVs by 30% to
$35 billion, partnering with Shell to offer free overnight charging from 
renewables (slide 14). Tesla Energy Ventures has filed with the PUC of 
Texas (PUCT) to become an electricity retailer in the state and has 
been actively involved in a PUCT docket on ERCOT market redesign.

• Dipping a toe: Ford’s partnership with SunRun on residential charging 
for its F-150 Lightning provides a foothold for post-purchase energy 
services. Amazon’s launch of a $60 mass market smart thermostat 
raises the question of whether the behemoth is interested in low-margin 
sales or the recurring revenue that comes from energy sales and DR.

• The focus on C&I offerings sharpens: Three of AES’s four global 
product offerings focus on delivering carbon-free energy and resilience 
offerings to commercial clients. This stems from investor pressure to 
decarbonize the company’s offerings and client ESG-driven demand 
(slide 12). AES faces an array of competitors in this space, ranging from 
aggregators CPower and Voltus to U.S. national retailers NRG and 
Calpine, to global service providers Enel and Centrica. Offerings have 
expanded from simple power procurement to PPAs and onsite assets.

• Capacity markets: Under PJM’s new methodology for calculating 
UCAP, storage resources will be able to offer sub-10-hour capacity 
into the RPM, making capacity participation feasible (slide 4). If FERC 
approves PJM’s scaled-back MOPR, then storage will be able to offer 
at competitive prices, making participation economic as well (slide 4).

• Microgrids and VPPs: Storage is beginning to feature more 
prominently in microgrids, with greater capacity in the 2021-2023 
pipeline than either CHP or natural gas generators (slide 20). It is also 
increasingly being aggregated, with storage capacity in VPPs 
approaching 1 GW in the US, concentrated in four markets (slide 24).

• JVs between developers and investors are increasingly the 
approach to finance XaaS offerings: Schneider Electric teamed up 
with the Carlyle Group in 2019 to form Alphastruxure, and then Huck 
Capital in 2020 to form Greenstruxure. Macquarie partnered with 
Siemens in 2020 to form Calibrant. These energy- and resilience-as-a-
service JVs are now joined by Levo, a transportation-as-a-service JV 
between Nuvve and private equity firm Stonepeak (slide 15). These 
ventures indicate the more active role investors are seeking in projects.

1. OEMs moving downstream into energy services 2. Expanded markets for storage

3. Increased competition over B2B solutions 4. XaaS offerings through joint ventures

Reports in Q3 2021
• The Impact of Tesla’s California virtual power plant: What it means for residential VPPs in the United States
• A decade of corporate activity in the EV infrastructure space: Investment and M&A activity from 2010-2020
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FERC approves PJM’s effective load-carrying capability (ELCC) proposal
The new methodology will govern the unforced capacity (UCAP) assigned to variable, storage, and hybrid
resources, ending the standoff over PJM’s 10-hour minimum runtime rule for storage

PJM Transmittal Letter, Updated Effective Load Carrying Capability Construct, Docket No. EL21-2043-000; 
FERC Order Accepting Tariff Revisions and Terminating Section 206 Proceeding, 176 FERC ¶ 61,056.

Methodology complexity requires continued 
stakeholder attention

ELCC is becoming the industry standard for reliability 
contribution estimation. PJM’s methodology is a 
particularly complex variant, and has features that are 
potentially favorable and unfavorable to specific 
technologies. PJM is required to shared detailed 
information on an annual basis, so it is incumbent on 
stakeholders to invest time and expertise in order to 
ensure resources are assigned accurate capacities.

Under ELCC, UCAP is a function of a resource’s 
capabilities and historical performance, but also the 
expected weather, load, and resource mix. A 
resource’s UCAP may therefore change year to year 
even if its performance is unchanged. Forced 
outages, transmission-limited production, and poor 
delivery during coincident peak and net peak will 
nevertheless reduce future UCAP assignment.

Future resources are valued on par with existing 
resources, regardless of their marginal impact with 
respect to the existing fleet. There will therefore be no 
disproportionate negative impact on project pipelines.

A new methodology for determining 
reliability contribution in the RPM

The ELCC methodology applies to generation 
resources that cannot maintain their stated capacity 
continuously, termed ELCC Resources. It replaces 
the daily summer-average approach for solar and 
wind as well as the controversial 10-hour minimum 
runtime barrier for storage. In its acceptance, FERC 
terminated the section 206 proceeding over the 
potentially discriminatory nature of the minimum 
runtime requirement and any conflict with Order 
841.

Going forward, storage resource providers can 
select from 4, 6, 8, as well as 10-hour duration 
participation, and can request to change this 
selection each year.

FERC accepted PJM’s requested effective date of 
August 1, 2021. It is PJM’s intention to implement 
the methodology in time for the 2023/2024 delivery 
year Base Residual Auction, but the complexity of 
the methodology makes it unclear whether they will 
succeed.

Little pushback from stakeholders

PJM’s independent market monitor (IMM) and AES 
lodged the only significant protests, indicating rare 
stakeholder consensus on PJM’s capacity market.

The IMM’s protest regarded a key methodological 
decision made by PJM, which sacrifices the degree 
to which the ELCC represents the marginal 
contribution to reliability, and therefore sends an 
entry/exit price signal. FERC was unmoved, but 
supports its decision being revisited when PJM’s 
first detailed ELCC report is published in Summer, 
2022.

AES protested the equal treatment of future and 
existing resources, and the lack of downside 
protection against UCAP falling over the course of 
an asset’s lifetime for reasons that are outside of its 
control. This uncertainty may make it more difficult 
or costly to finance projects in PJM that are 
depending on capacity revenue. To mitigate, PJM 
will publish prospective ELCC results for the nine 
delivery years following the present one.

woodmac.com
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PJM proposes dramatically scaling back the MOPR, getting out of states’ way
Proposal now in effect, following FERC deadlock, would exempt major state subsidy programs from triggering the MOPR,
removing the driver for utilities to leave the RPM and offering clean energy a chance to finally crack the capacity market

In candid reversal, PJM admits flaws in 2019 Expanded MOPR
Acknowledges that the Expanded MOPR
• Ignores that state support for clean energy has become a well-established

practice in PJM, and so does not represent a market distortion but in fact the
region's supply and demand fundamentals

• Results in consumers paying for capacity twice, as the reliability contribution
of resources that trigger the MOPR and fail to clear the market is ignored

New “focused” MOPR targets a narrower definition of market distortion

Conditions that trigger the MOPR
1. The exercise of buyer-side market power, whereby the seller offers capacity

below cost in order to reduce the clearing price, and therefore the cost of its
own, or a counterparty’s, capacity procurement obligation

2. Conditioned state support, defined as a state financial incentive that is
conditioned on the resource clearing the market or offering at a specific price,
which renders the seller less sensitive to resource economics

Sellers would self-certify that neither condition is met. PJM or its market monitor could
initiate an inquiry to challenge the assertion in the face of contrary evidence, and
PJM would ultimately determine if the MOPR has been triggered.

However, only FERC would determine whether a state policy constitutes
conditioned state support, via PJM section 206 filing.

Analyst perspective
The scaling back of the MOPR was inevitable, as Chairman Glick had put PJM on 
notice. The proposal took effect in late September, following FERC deadlock, in time for 
the 2023/2024 BRA. If PJM’s ELCC methodology is successfully implemented by then, 
we will be looking at a very different capacity market.

Absent rehearing or court action, this ends the movement of states and utilities to the 
door of the capacity market by way of the Fixed Resource Requirement (FRR) 
Alternative, perhaps saving the market itself. There is no doubt that this will prompt 
newly MOPR-free utility-scale resources to bid competitively in the RPM (renewables 
made up a paltry 1.8% of cleared capacity in the 2022/2023 BRA), but the impact on 
residential and commercial resources is less clear. There is often more money to be 
made in utility programs and capacity/transmission tag management (in the commercial 
case).

Major state subsidies and carbon pricing programs are exempt
Exempt programs and incentives include

• RECs, ZECs, RGGI, and state and local tax incentives
• State retail default service auctions
• Incentives related to fuel supplies
• Federal regulatory programs administer by states, such as PURPA

PJM additionally proposes extending safe harbor to existing policies and program, 
including the Maryland Offshore Wind Energy Act

woodmac.com
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In new proceeding, California explores giant step toward decentralization
Two of three tracks focus on displacing traditional infrastructure with DERs and a purer distribution system
operator (DSO) role for utilities
The new Rulemaking to Modernize the Electric Grid For a High Distributed Energy Resources Future (R.21-06-017) picks up where the Distribution Resource 
Plans (DRP) and Integrated DER (IDER) proceedings left off. It is divided into three tracks, whose findings will result in Commission decisions by 2024.

Track 1: DSO Roles and Responsibilities. The first track focuses on the roles of utilities and aggregators in a high-DER penetration grid. 
The Order Instituting Rulemaking (OIR) questions whether utilities should adopt a DSO model, in which they would play a more active role in 
procuring, scheduling, and dispatching DERs. Areas of proposed track scope include how the DSO model would affect ratepayer costs and 
equity, what policies would enable aggregators to expand grid services, and whether a grid redesign is called for. Another central topic is 
how IOUs should be incentivized to cost-effectively prepare for DERs, with the suggestion that these incentives should not be tied to capital 
investments, citing Hawaii’s new performance-based regulation framework. The Commission also floats the more radical alternative of a 
third-party DSO administrator, potentially replicating the ISO model at the distribution level.

Track 2: Distribution Planning, Data Portals, Community Engagement, and DER Integration. This track explores how DERs can be 
integrated more deeply into distribution planning processes (DPP). It seeks to address whether the Distribution Investment Deferral Program 
(DIDF) should evolve beyond infrastructure deferral to the proactive siting of DERs based on future capacity needs and transportation 
electrification (TE) investment. Close coordination with the TE proceeding (R.18-12-006) is expected. Grid edge opportunities that may 
emerge from this track include not only an expansion of DIDF, but increased use of DERs in place of traditional infrastructure as part of DPP, 
specific DPP support for community-scale DERs and VPPs, and new utility BTM pilots.

Track 3: Smart Inverter Operationalization, Grid Modernization (grid mod), and General Rate Cases (GRCs). This final, more technical 
track seeks to take the next step in operationalizing smart inverter advanced functionality, which is required by Rule 21. This functionality, 
ranging from real and reactive power remote dispatch to autonomous voltage control, will be critical for DERs to take a more prominent role 
in distribution system management. The track will also revisit the grid mod framework established in 2018, investigating whether IOU grid 
mod plans in GRCs should incorporate TE planning, and whether the grid mod framework should favor specific technologies.

Source: Wood Mackenzie Grid Edge Service
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Accelerate your grid edge market strategy
woodmac.com

This report is part of our Grid Edge Service, a platform to analyse and 
understand the trends and technologies in distributed energy, including 
electric vehicle infrastructure, distributed energy resources management, 
microgrids and smart meters.

We combine project-level data granularity and deep industry insights so you 
can understand the customer energy management and grid modernisation 
market landscape. Specific technologies and business models we cover 
include non-wires alternatives, smart meters, demand response, customer 
energy management, microgrids, and electric vehicle infrastructure.

The Grid Edge Service provides in-depth analysis on the different
technologies transforming the electric grid and customer energy
management.

Contact power@woodmac.com for demo requests and subscription pricing

mailto:power@woodmac.com
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Our market intelligence coverage includes:We focus on the 
critical intersections of 
technologies, policies, 
and actors reshaping 
the energy landscape Grid Edge

Energy Storage

WindPower

Power and 
Fuel Markets

Solar Power

Our content is accessible through:
Topical Market Reports  

Recurring Core Datasets  

Direct AnalystAccess

Online Data Hub Platform

Exclusive Executive CouncilMeetings

Industry Conferences

woodmac.com

Contact power@woodmac.com to learn  
more about our power & renewables 
research suite.

P O W E R & R E N E W A B L E S R E S E A R C H
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Wood Mackenzie offices Wood Mackenzie offices with Power & Renewables presence

About Wood Mackenzie
We provide commercial insight and access to our experts leveraging our integrated
proprietary metals, energy and renewables research platform.

Wood Mackenzie is ideally 
positioned to support consumers, 
producers and financers of the 
new energy economy.

 Acquired Genscape, MAKE 
and Greentech Media (GTM)

 Leaders in the energy transition 
and cross-commodities

 More than 700 sector-dedicated
analysts and consultants globally

 Located close to customers and 
industry contacts
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Wood Mackenzie™, a Verisk business, is a trusted intelligence provider, empowering decision-makers with unique insight on 
the world’s natural resources. We are a leading research and consultancy business for the global energy, power and 
renewables, subsurface, chemicals, and metals and mining industries. For more information visit: woodmac.com
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applications in the European Community, the USA and other countries around the world.
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Website
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