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12 years to stop

climate catastrophe

Humans must make rapid, unprecedented
changes to end global warming, experts say




How to Solve for
Climate?

1) Clean the Grid

2) Electrify Everything

Deep Carbon Emissions are Needed:

Large Scale Electricity is at the Center all Solution Sets

Figure 2. Renewable energy and energy efficiency can provide over 90% of the reduction in

energy-related CO, emissions
Annual energy-related CO; emissions and reductions, 2015-2050 (Gt/yr)
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Annual energy-related emissions are expected to remain flat (under
current policies in the Reference Case) but must be reduced by over 70%
to bring temperature rise to below the 2°C goal. Renewable energy and
energy efficiency measures provide over 90% of the reduction required.

IRENA, ReMAP Study (2018)

Staying Within a 1.5°C Carbon Budget

To keep global temperatures from rising more than 1.5°C, a goal of
the Paris climate accord, the world is limited in how much carbon
dioxide emissions it can still release.In 2017, that budget was
estimated to be around 600 gigatons of CO2 for a medium chance of
staying under 1.5°C.This chart shows how much faster countries will
have to cut emissions the longer they wait to act.
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SOURCE:Stefan Rahmstorf, 2017 InsideClimate News
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Economics are Driving
Wind and Solar

< Wind and solar are now

cheaper than new gas and
new coal, even without the
ITCand PTC

Wind and solar will be a
large part of new energy

markets based solely on
competitive cost

Crossoverin early 2030s:

new wind & solar will be
cheaper than existing gas
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Wind and Solar are Now the
Least Cost Technologies for New Power Plants
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Sources: Lazard, “Lazard’s Levelized Cost of Energy Analysis” (2018); IRENA Future of Wind (2019)
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Projected U.S. Wind and Solar Markets
Compared to Capacity Needed for Paris Climate Targets

The Scale of the Need
for Wind and Solar

Additional Capacity Needed by 2050
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Renewables are Strong where Grid is Weak
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Energy Policies Have
Changed Rapidly in
the Past Year

Renewable Portfolio Standards (RPS)
aqd 100% Carbon Free Policies

Revised: 09/30/2019

Xcel: 31.5% by 2020
10U: 26.5% by 2025
/ Other: 25% by 2025

VT 100% by 2050
75% by 2032

70% by 2030 .
NH 24.8% by 2025

MA 35% by 2030,

K +1% each year after

N> RI38.5% by 2019

CT 48% by 2030

NJ 54.7% by 2030
23— DE 25% by 2026
MD 50% by 2030

DC 100% by 2032

% ~78% ofenergy use
in the west is now aligned
on decarbonization

AZ

15% by .

I0U: 12.5% by 2021
2025 Coop and Muni: 10% by 2018

% The New Mexico ETA NI,
drives ~4 GW by 2030

100% Carbon Free Targets State RPS Laws by Region Wind and Solar Needed in the Western U.S.
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W estern Market
Demand

CPUC Identifies $300M - $550M Annual Savings
With Access to Regional Wind and Solar

% The cost savings of an
organized western grid
measure in the billions by 25,000
the 2030s
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to Regional Wind & Solar
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the Western Grid require
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Sources: CPUC, “Proposed IRP Portfolios for the 2019-20 CAISO Transmission Planning Process” (2019) PAGE 8



W estern Market
Demand

% Regional diversity of wind
and solar translates to
less overall build out for
the same GHG reduction

Less land impact is
favored by conservation
advocates

Requires transmission
upgrades and a flexible
western grid

The Nature Conservancy Identifies a Diverse Regional
Mix as Essential for Land Conservation
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Benefits of
Diversified Grids

Electricity markets are
not designed for variable,
zero-marginal-cost wind
and solar so they need
regional diversity

“Duck Curve” challenges
are affecting many
markets with high
renewable penetration

Regional coordination
enables least cost, highly
efficient pairing of wind
and solar resources

Solar Causes Grid
Challenges in California
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The Western Grid has
Unique Challenges

Bureaucratic challenges
of grid operators

Different grid
management software

BAs can’t communicate
in real time

Customers cannot
access least-cost
renewable power

Western Interconnection
Balancing Authorities (38)

2016 Peax DEmaND BY BA
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The Current Western Grid Relies Heavily on
Coal Imports from Mountain States to California

Il Both 50% Renewable by 2030
and 100% Zero Carbon by 2050

- 50% Renewable x 2030
[ 100% Zero Carbon x 2050
I:l 80% Zero Carbon x 2050 (proposed

2050 Need for new Wind & Solar: ~140 GW
Current installed Wind & Solar: ~35 GW

WECC (2018)

2016 Net
Interchange

®Exports @ mports
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An Organized Western Grid is Needed to Enable : = 2035 Integration
the Necessary Wind and Solar without Costly Curtailment % . Strategies

Curtailment %

2035 Baseline
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2035 Limited
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. o

Circle size
indicates
interconnected
renewable
capacity

Sources: Energy Strategies, “Western Flexibility Assessment” (2019) BAGE 13



$ Billions Saved with a Regional Grid

©® Baseline Case ® Integration Strategies » Limited Regional Coordination
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Regional Diversity Balances Wind and Solar without Costly Curtailment

Southwest Region Operations for April Week in 2026
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EIM & EDAM are a
Good Start; Fall Short
of Needed Regional
Coordination

% The Energy Imbalance
Market (EIM) is a big
success, savings millions
for ratepayers, butis by
nature only a small
fraction of the market

% An EDAM for day-ahead

sales would go further, but

not nearly far enough

Toget 150+ GW of new
wind and solaronline
developers need full time
robust customers

EIM Participating BAs
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Principles of Regional Coordination

Deep decarbonization with clear
GHG accounting

Respect for state policies

Cost containment and cost
reduction for ratepayers

Increased grid reliability and
local resilience

Robust and transparent access
between customers and clean
energy suppliers

Efficient use of existing grid and
coordination for new transmission

Non-discriminatory treatment of all
technologies for energy and capacity



Utility-Scale Wind and
Solar are at the Core

of Climate Polic
y U.S. Energy-Related GHG Emissions with Full Electrification in 2050
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Source: AEO 2015, NREL 2016, The Brattle Group analysis
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http://files.brattle.com/files/7376_electrification_whitepaper_final_single_pages.pdf

	The Need for a Western Grid�and New Mexico Leadership
	Slide Number 2
	Slide Number 3
	Slide Number 4
	The Scale of the Need for Wind and Solar
	Slide Number 6
	Energy Policies Have Changed Rapidly in the Past Year
	Western Market Demand
	Western Market Demand
	Slide Number 10
	The Western Grid has Unique Challenges
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	EIM & EDAM are a Good Start; Fall Short of Needed Regional Coordination
	Slide Number 17

