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Figure 1: lllustrating differences in power
consumption across chains Turning blockchain's
power consumption problem into an opportunity.
Current efforts to increase the throughput and
energy

Another significant challenge of implementing
blockchain in renewable energy is the high cost
associated with its implementation. Setting up and
maintaining a blockchain network requires a
significant amount of investment in terms of
hardware, software, and infrastructure. The high
cost of implementation can be a barrier to entry for
smaller
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3. The renewable energy power consumption
guarantee mechanism. To achieve the twin goals of
carbon peaking in 2030 and carbon neutrality by
2060, as well as to promote local energy production,
China established the renewable energy
consumption responsibility weight system requiring
each provincial administrative region to consume a
certain amount of ??7?

Transactive energy systems often rely on renewable
energy sources, reducing society's use of harmful
fossil fuels. Blockchain makes it easier to engage in
transactive energy and facilitates ??7?

How Blockchain Can Aid Renewable Energy.
Blockchain's most prominent applications are in
finance and cryptocurrency. But where does the
immutable ledger play a role in the advancements of
the energy sector? As it turns out, blockchain has a

huge role to play in supply chains generally and
particularly in the energy supply chain.
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Blockchain-enabled renewable energy systems are
) subjected to many industry-specific legal and
&m- \ T §] regulatory challenges and barriers which inhibit
1 blockchain proliferation. This Article traverses the

foundational legal challenges, including the
fragmented and incongruous network tariff
methodologies, licensing requirements, and taxation
schemes.

s These use cases include new business models for

4
P technology has the potential to improve efficiencies

for utility providers by tracking the chain of custody
for grid materials.

energy markets, real-time data management, and
moving carbon credits or renewable energy
certificates onto the blockchain. Distributed ledger

Outdoor Cabinet Energy Storage System

Blockchain technology particularly targets the utility
industry, which is truer for the energy industry due
to the presence of unique subjects and cases within
this sector, including producers, "prosumers"
(producers and consumers at the same time),
microgrids, smart grids, and several renewable
energy linked incentives [7].The market segments in

the energy flow ???
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Blockchain as a Transparent Renewable Energy
Solution. The use of blockchain technology,
particularly in renewable energy, has great benefits
for measuring and controlling energy. The term

‘ blockchain refers to a decentralized data structure
used to securely log transactions, events, and
actions. Through this application, uploaded
information
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Amidst this transition between polluting fossil fuels
and a clean, renewable future, we should be looking
for ways to mitigate and streamline the processes
involved in extracting and transporting energy.
Blockchain provides us with a platform that provides
real time speed and efficiency, not to mention
traceability and transparency.

This paper explores the uses of blockchain (BC) in
renewable energy (RE) integration into the grid. We
shed light on four primary areas: P2P energy
trading, the green hydrogen supply chain,
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The heterogeneous and decentralized nature of
renewable energy sources is too much to handle for
traditional and centralized IT grid infrastructure.
Blockchain technology can address many of the
associated challenges. This paper provides an
overview of

The challenges to the application of blockchain in
renewable energy supply chains were ranked using
the EDAS-G. Using this method, "high investment
cost" (5th challenge), "system design complexity"
(2nd challenge), and lack of R& D unit (6th
(challenge) were identified as the most important
practical obstacles to the application of

Trust will be essential in addressing these issues.
Blockchain plays an important role here by enabling
the registration of device-level data in a shared and
immutable ledger. It ensures that ??7?
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As centralized energy systems age, many
communities are searching for more sustainable,
reliable sources of power. As a result, microgrids, or
small networks of distributed energy resources, are

]
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becoming popular among communities, enterprises,
and neighborhoods. Blockchain, a digital ledger
B ; ‘L’ m »% technology that records and tracks transactions, can
: ' help facilitate ??7?
i

Blockchain-based renewable energy trading has the
potential to enable a more decentralized and
democratized energy system, where individuals and
businesses have greater control over their energy

e

1

consumption and production, and renewable energy
sources are integrated into the grid in a more
efficient and transparent way.

The growing development of blockchain applications
and token-based projects over the last decade has
raised growing concern as to their ecological
impact, concern that is reinforced when the
blockchain is used for the promotion of renewable
energy, for instance. The main criticism is the
amount of energy the blockchain requires through
mining.
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At the Energy Web Foundation (EWF), in
collaboration with more than 50 affiliates from
around the globe, we are developing an
open-source, scalable blockchain platform tailored
for the energy sector. The Energy Web chain is
designed to handle the transaction throughput
required from the fast emerging decentralized,
internet-connected electrical

Researchers at the National Renewable Energy
Laboratory (NREL) are evaluating the use of
blockchain for transactive energy using hardware in
the laboratory's Energy Systems Integration Facility
(ESIF) and it may reshape the world of electric
systems operation. Using NREL's ESIF systems,
the research team is examining how blockchain

Renewable energy technologies play a crucial role
in reducing the energy consumption by exploiting
natural energy resources. With the increase in the
trend towards the use of renewable energy
resources energy distribution networks have
become more complex. As such, it is envisioned
that efficient distribution of the generated energy,
illegal energy use, ???
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This system, referred to as blockchain-based
renewable energy automated marketplace (BEAM),
is built around a streamlined private permissioned

blockchain. It incorporates intelligent agent-free

trading support and infrastructure features that

significantly lower the barriers to public participation.

INTEGRATED DESIGN
ASY TO TRANSPORT AND INSTALL

Our system design is strategically fortified

There is an emerging trend of Blockchain
technology being used in order to demonstrate the
provenance of renewable energy sources.This tech
affords each unit of generation to have a smart
contract link between producer and off-taker.
Thereby, assuring its origin, and thus avoiding any
potential doubt or misrepresentation.

While blockchain can enhance the efficiency of
renewable energy systems, its significant energy
footprint necessitates a careful assessment to
ensure alignment with renewable energy goals.
Investigating energy-efficient blockchain
architectures, such as proof-of-stake or other
consensus mechanisms, could provide a pathway
for reducing the
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An example is the Energy Web blockchain that can
achieve confirmation time of 3?7?74 s and can scale
to several thousand transactions per second [72].
2.4.7. Renewable energy produced is tokenised
and subsequently traded through the platform either
to purchase electricity or exchanged for fiat

currencies or cryptocurrencies.

In the context of renewable energy, blockchain can
offer a robust platform for recording energy

i 5 production data, verifying transactions, and
AR ' m facilitating peer-to-peer (P2P) energy trading. This
— decentralized approach can help overcome the
UHTW limitations of traditional systems by ensuring that all
— ! transactions are transparent, immutable, and
i 'IT‘ET E=2 secure.
iy

Being able to track these transactions via
blockchain for ESG reporting purposes is appealing
to such producers, as it could provide additional

incentives for renewable energy production.
Blockchain technology in the energy market
generated about $220 million in 2018 and is
predicted to grow at more than 50% annually until
2025 (Global Market

]
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The additional cost to "green" your energy, is
passed along to consumers to cover the utility
company's cost of adding and supporting renewable
energy within the main grid. The TransActive Grid
project tests the feasibility of blockchain-backed
transactive energy using distributed energy
resources (DERS) such as solar panels.

Schematic structure of the proposed
blockchain-based renewable energy microgrid. The
blockchain technology could be applied by power
plant to mitigate default risk. The described problem
entails decisions from the power plant regarding the
number and location of RGU, the renewable energy
price in time-of-use, credit period to manufacturers,
and
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