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Involve public
stakeholders in
lannin
mow D
RE Penetrations
Communicate to
public why new
transmission is
essential
At MEDIUM
RE Penetrations
At HIGH
RE Penetrations

Public Outreach

Planning

Evaluate system
flexibility,
penatration
SCenarios,
transmission needs,
and future flexibility
neads

Reguiatory and
legislative changes
needed to
accommodate revised
scenario planning,
such as laws to
support renewable
energy zones (REZs)

Maonitor and review
effectiveness of
actions; ravise

Market Rules

Evaluate market
design and
implications for
higher penetrations
of RE

Ensure that market
design and pricing
environment aligns
with technical
needs, such as
accessing flexibility,
minimizing
uncertainty, and
managing risk

Make additional
changes to markat
rules to meat
technical needs,
such as accessing
flexibility, minimizing
uncertainty, and
managing risk

ACTIONS REFLECT MARKET STATUS

Expanded Access

Assess renewable
energy resources and
options far
encouraging
geographic diversity

Make necessary
requlatory, market, or
institutional changes

Ensure broad
systems solutions
are sought, including
smart grid/demand
response, storage,
and complementary
flexible generators
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Accelerating the transforrmation

System
Operations

Build capacity of grid
operator staff;
review regulatory
changes needed to
require advanced
forecasting

Implement grid
codes to
accommodate high
penetrations of
variable RE

of power systems
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Accelerating the transforrmation
of power systems

Transforming ENERGY

RELATIVE ECONOMICS OF INTEGRATION OPTIONS
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Advenced Netweork Thermal Storage
Management
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System Operation Increased Ancillary B
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Sub-hourly il

Scheduling and
Dispatch

Option costs are system-dependent
and evolving over time
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Transforming Energy through Science
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NREL advances the science and engineering
of energy efficiency, sustainable
transportation, and renewable power
technologies and provides the knowledge
to integrate and optimize energy systems.




