MAY 16, 2019 | CAMBRIDGE, MA

Rapid Transformation of the New England
Power System and Implications for the
Region’s Wholesale Electricity Markets
New England – Germany Energy Transition Forum

Gordon van Welie
PRESIDENT & CHIEF EXECUTIVE OFFICER

ISO-NE PUBLIC

KEY MESSAGES
• The New England power system is undergoing a rapid transformation – shifting away from
resources with stored fuels (coal, oil, nuclear) toward resources with “just-in-time” fuel
(natural gas) and resources that are weather dependent (wind and solar); state initiatives to
decarbonize the grid and the rest of the economy are key drivers of this transformation
• This transformation leads to a new challenge – ensuring there is sufficient energy available
to the New England power system to satisfy electricity demand
• The ISO has been focused on adapting its wholesale markets and operations to reflect these
new realities so that, in the long run, the grid is a reliable source of clean energy to power all
the major energy streams in the New England economy
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The Resource Mix Is Transforming Rapidly
From Coal, Oil, and Nuclear Power to Natural Gas-Fired Generation and Renewable Energy
Percent of Total Electric Energy Production by Fuel Type
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Due to economic and environmental
factors, a significant amount of coal,
oil, and nuclear resources have
retired or announced plans for
retirement in the coming years.
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State policies are driving investments in
renewable energy, including Renewable Portfolio
Standards and greenhouse gas emissions
reductions goals (≈ 80% by 2050).
To meet their goals, some states are also pursuing
large-scale procurements of clean energy.
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Source: ISO New England Net Energy and Peak Load by Source
Renewables include landfill gas, biomass, other biomass gas, wind, grid-scale solar, municipal solid waste, and miscellaneous fuels.
This data represents electric generation within New England; it does not include imports or behind-the-meter (BTM) resources, such as BTM solar.
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But the Natural Gas Delivery System Is
Not Keeping Up with Demand
• Few interstate pipelines and liquefied natural gas
(LNG) delivery points
Pipelines
LNG facilities
Marcellus shale

• LNG provides peaking supply

• Regional pipelines are:
– Built to serve heating demand, not power generation

Source: ISO New England

– Running at or near maximum capacity during winter
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Infrastructure Constraints Drive Price Volatility in the Market
Severity of volatility is growing over time
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Developers Are Proposing Large-Scale
Transmission Projects to Deliver Clean
Energy to Load Centers
• Developers are proposing roughly 15 elective
transmission upgrades (ETUs) to help deliver
more than 12,000 MW of clean energy to
New England load centers

Lines represent types of ETUs
private developers have proposed
in recent years

• Wind projects make up roughly 57% of new
resource proposals in the ISO Generator
Interconnection Queue, but some are remote
and require transmission

Source: ISO Interconnection Queue (April 2019)
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Wind Power Comprises Nearly Two Thirds of New Resource
Proposals in the ISO Interconnection Queue
Wind Proposals

All Proposed Resources
Battery
Storage
2,041, 10%

Hydro
74, <1%

Biomass
39, <1%

ME
2,243
MW

Fuel Cell
15, <1%

VT
30
MW

Solar
3,082, 16%

TOTAL
19,725 MW
Wind
11,315, 57%

NH
28
MW

MA 10 MW

Natural Gas
3,160, 16%
CT
Offshore Wind
1,760 MW

Source: ISO Generator Interconnection Queue (April 2019)
FERC and Non-FERC Jurisdictional Proposals; Nameplate Capacity Ratings
Note: Some natural gas proposals include dual-fuel units (with oil backup).
Some natural gas, wind, and solar proposals include battery storage.
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RI
Offshore Wind
1,056 MW

MA
Offshore Wind
6,188 MW
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Grid Transformation Creates Opportunities for Electrification of
Other Sectors of the Economy
• We are moving toward a future (mid-2020s) where deployment of clean energy and
renewable energy resources on a large scale may produce significant excess energy,
particularly during the Spring and the Fall when demand is low

• This creates several opportunities:
 Use the energy to power electric vehicles and accelerate
carbon reductions in the transportation sector

 Capture excess energy within the region in forms suitable
for seasonal energy storage and deployment for use in peak
seasons (e.g., hydrogen, bio-fuels or LNG)
 Potential for transmission investments to alleviate bottlenecked
renewable energy
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Several Factors Complicate Market Design
• New England has clear carbon objectives, but lacks a meaningful price on carbon
– Renewable and nuclear resources are seeking out-of-market contracts to
compensate for their energy and carbon-free attributes
– Ultimately, pricing carbon is a decision for policymakers, not the ISO

• “Above-market” contracts create distortions
– Provide out-of-market revenues to renewable resources; in turn, lowers
energy market prices and creates a dependency on the capacity market
– Accelerates economic stress for existing generators; leads to the potential for premature retirements

• Opposition to new infrastructure has multiple impacts
– Creates significant friction in the market, resulting in delayed market responses to price signals
(it’s easier to retire than to build new)
– Retirements combined with delayed market responses can result in scarcity conditions
– The current market design does not price emerging energy scarcity conditions on a forward basis
(to incent the supply chain to respond on a timely basis during adverse conditions)
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The Emergence of an Energy Constrained System
Retiring and emerging resources exhibit very different characteristics

• Resources with onsite fuel storage are being replaced by resources
that cannot always get fuel or are entirely weather-dependent

• The remaining nuclear power stations are at risk for retirement, until policymakers
price carbon at the level implied in renewable energy contracts, or provide them
power purchase agreements
• Regional energy storage is important; current electric storage technology is limited
(useful only for short-duration events (hours))
• Addressing “energy security” will become increasingly important as the New England
power system shifts toward resources that face constraints on energy production
– Regional discussions continue on market-based enhancements to optimize limited
energy supplies over extended periods
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