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Climate Impact of Energy Storage
A revolution in climate change mitigation

Opportunity

Electric vehicles have zero tailpipe emissions and enable autonomous and shared mobility
Grid-level and behind-the-meter storage enables greater renewable resource integration
79% cost deflation of lithium-ion battery storage since 2010 is driving rapid market adoption
Impact Investing is growing exponentially worldwide as more funds focus on this niche.

: John Bogle, Founder of Vanguard Group

Energy storage enables virtually all other ‘green’ technologies and helps realize decades of
environmental investing.

Who We Are

Experienced investment managers in public/private energy, resource and industrial businesses

Multi-disciplinary advisory board experienced in energy, investing, banking and turnaround
situations

Lithium experts in process development, capital markets, banking and turnaround situations



Energy is at the Forefront of the Climate Struggle
All tools at hand need to be deployed
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Clean Energy Investments are Up Despite Massive Unit Cost Declines
$2.5 trillion invested since 2010
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Clean Transportation Beyond Carbon
and Paris Goals



Electric Vehicles have Zero Tailpipe Emissions
Most important driver for growing cities of the world
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o Combustion engines emit many harmful compounds like PM, 5, PM,,, NO,, SO, and CO,



Electric Vehicles Cut Full-cycle Emissions
Despite higher emission intensity of powertrain construction
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Fuel Economy-Equivalent Ratings for EVs by U.S. Grid Region

How good depends on the source of electricity
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Electrification is Necessary to Meet Emissions Regulations
After a century of tinkering, ICEs are hard-pressed to adopt
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Increasing number of countries, states and cities have policies for phasing out fossil fuel cars
Diesel emissions scandal pulled the plug on Europe’s switch towards diesel
Paris Declaration on Electro-Mobility and Climate Change calls for 20% of all road vehicles

electrified by 2030 and 50% by 2050 (COP 21)
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Electric Vehicles Enable Autonomy and Better Sharing
Resultant higher utilization drives down costs and per-mile emissions

All-In Cost Per Mile at Different Annual Useage (2020)
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Personal ICE Car ‘ ‘ Autonomous EV Taxi ‘
Source: AAA Your Driving Costs 2016 (small sedan), EIA (2016 all sector retail electricity),

EPA (fuel economy for model year 2015), and Radiant Value analysis

o Individually owned vehicles are used merely 4-5% of the time
o Electric vehicles are cheaper to operate and easier for robots to control
o At 4xthe utilization of personal cars, unsubsidized autonomous taxis could cut all-in costs by ~40%
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Electric Mobility-as-a-Service May Leapfrog Personal Ownership
Auto industry to change more in the next 20 years than it did over the last 100
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Source: ARK Investment Management LLC (who annualized the first quarter volume estimates from Hillhouse Capital)

o 2005-2015 vehicle fleet CAGR: 17.8% for China and 10.8% for India (3.7% global)

o Emerging markets much quicker to choose MaaS over personal cars
o High vehicle-cost-to-income ratio and % of population without a driving license

11



Intermittent Renewable Generation

Needs Energy Storage




Most Low-Carbon Resources Are Intermittent
Electricity and heat production accounts for Y4 of global GHG emissions
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Source: Intergovernmental Panel on Climate Change
2014 Assessment, Annex Il Table A.IIl.2

o Fossil fuels played three major roles in the energy mix: bulk generation, dispachable generation
and provision of flexibility
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Renewable Energy Ramp Up

Initial uptake has been dependent on subsidies, but economics catching up fast

S50%
ey
% = 5% Denmark
= a0%
v o
T8 3% Denmark, Spain, Germany:
= “Early bird” adopters of wind
0 ulf’ 30% |"‘| h R .
2c energy through strong state
; o 25% support
5 Spain
T = 20% P
32
Q _
. = 5% Italy J ltaly, UK: Achieved recent
o2 10% / increases in RE through FiTs
=
5 c
in % ———= China Worldwide: Growth accelerates
0% = - as more and more countries
2000 2002 2004 2006 2008 2010 2012 2014 adOPT- progressive PO“CIES

o RE =Renewable Energy
o FiT = Feed-in Tariff

Source: New Climate Institute (Data from IEA)

14



Renewable Power Cost Declines Have Been Dramatic

Some renewables’ full-lifecycle costs now below conventionals’ operating cost alone

Summary Findings of Lazard’s 2017 Levelized Cost of Energy Analysis(!
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India’s Renewable Electricity Cheaper Than Fossil Fueled Options
An avalanche of new capacity is ready to be installed

India's Levelized Cost of Electricity (LCOE) and
2017 CostDeclines Over 2016
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Source: Bloomberg New Energy Finance

o In many markets, unsubsidized renewable resources are becoming cheaper than conventional
sources
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Wind Generation Curtailment
The inability to dispatch renewable power ‘at will’ creates bottlenecks
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China’s Wasted Renewable Generation
National curtailment rates were 17% for wind and 20% for solar in 2016

1H 2017 wind curtailment ratio in China
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o Improved inter-regional transmission and market flexibility will alleviate incentive-driven overbuild
o Energy storage will help reduce renewable curtailment
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Increased Renewables Pose a Threat to Grid Stability
Zero and negatively priced hours of energy production (HOEP) growing
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Example: Ontario
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Source: Metrolinx Hydrail feasibility

o Unsubsidized low-carbon nuclear power cannot compete with negative sales prices and is
shutting down due to renewable growth
o Wasted renewable electricity can be harnessed with energy storage while stabilizing the grid
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Electric Grids Under Pressure
Counties/areas with high intermittent generation are struggling to cope

Electricity Generation by Source
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Source: Fraunhofer Institute for Solar Energy Systems (2017),
California Energy Commission (2016), Australian Energy Market Operator (2016-2017)

o South Australia suffered widespread power outage in 2016, where Tesla installed a large battery

German power grid nearly collapsed in 2017 when wind and solar contribution dipped below 5%

o California has relied on natural gas to balance growing intermittent resources, but the massive
Aliso Canyon gas leak (2015/2016) has diminished public support

O
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Integrating Solar Power: The Duck Curve
Daily electricity demand net of solar generation

Problem in California
Net load - March 31
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Proposed Solution with Storage

Duck Curve - March Average 2030
All Utility Scale Solar with 30% Nameplate Storage

Before Storage After Storage
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Source: Strategen Consulting, 2017

o Due to high solar capacity, net electricity demand dips during daylight hours
o QOver generation causes solar curtailment and rapid ramp-up increases gas ‘peaker’ plant use
o Storage solves both problems and lowers the investments needed for peak grid capacity
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Grid-Storage: Long-Term Potential
All U.S. gas ‘peaker’ plants to be uneconomic vs. storage by 2025: GS and GTM

U.S. Annual Energy Storage Deployment Forecast, 2012-2022E (MW)
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o Electricity storage is near non-existent — sub-0.1% of global electricity was stored
o Lithium-ion 94% of energy storage deployment since 4Q2014: GTM/ESA US Energy Storage Monitor
o Grid storage could be biggest battery end-use beyond 2030

22



Radiant Value Management, LLC
Operating money management since 2015

We invest in the dislocations created in energy and in the storage revolution. Energy storage
costs’ dramatically decline over the last decade has allowing uses to expand rapidly. The pace
of change creates market inefficiencies, which are our opportunities. We aim to invest ahead of
bottlenecks, vertically and horizontally across energy, industrial and resource value chains.

One of our focus areas is lithium-ion batteries, which are becoming faster, better, and cheaper
than competing technologies. Lithium-ion dominates personal electronic devices, and is in the
process of disrupting the auto industry. The price of Electric Vehicles becoming cost-competitive
with fossil fuel cars will create new business models like autonomous ride sharing. Energy
storage will also become increasingly important as inherently intermittent renewable generation
bbecomes economic without subsidies.
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Disclosures
Offering Documents Available Upon Request

This material does not constitute an offer or solicitation to purchase an interest in Radiant Value
Partners, LP (the “Fund”) or any related vehicle, which such offer will only be made via a
confidential offering memorandum. An investment in the Fund is speculative and is subject to a
risk of loss, including a risk of loss of principal. There is no secondary market for interests in the
Fund and none is expected to develop. No assurance can be given that the Fund will achieve its
objective or that an investor will receive a return of all or part of its investment.

This material contains certain forward-looking statements and projections regarding the future
performance and asset allocation of the Fund. These projections are included for illustrative
purposes only, are inherently speculative as they relate to future events, and may not be realized
as described. These forward-looking statements will not be updated in future.
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