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Two Alternatives for the Global Energy
Interconnection

Overview

Roadmap for Enabling Flexible Interconnection - The roadmap will outline options for
how a utility can perform the technical analysis required for leveraging DER PCS as
part of interconnection studies.

Key Takeaways

Global Energy Interconnection (GEI) can be approached either through a centralized
ultra-high voltage (UHV) backbone connecting continents or via a decentralized,
modular smart grid system integrating regional clean energy resources. 1.
Centralized UHV-Based GEIThis approach emphasizes a transcontinental, high-
capacity UHV grid as the backbone for global energy transmission.

Key features include: Ultra-High Voltage Transmission: UHV lines allow long-distance
electricity transfer with minimal losses, enabling the transport of renewable energy
from resource-rich regions to high-demand centers across countries and continents.

Large-

Scale Clean Energy Integration: Centralized deployment of hydropower, wind, and
solar farms in optimal locations maximizes efficiency and reduces reliance on fossil
fuels. Global Coordination: Requires international standards, agreements, and
synchronized operations to ensure stability and interoperability across multiple
national grids. Economic Efficiency: Centralized generation and transmission can
reduce overall costs per unit of electricity due to economies of scale and optimized
resource allocation.
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Advantages: High efficiency, large-scale renewable integration, and potential for
global emission reductions. Challenges: High initial investment, complex international
coordination, and vulnerability to large-scale disruptions. 2.

Decentralized Smart Grid-
Based GEI

This alternative focuses on regional or modular interconnections using smart grid
technologies: Distributed Generation: Emphasizes local renewable energy sources,
such as rooftop solar, small wind farms, and regional hydro, reducing dependency on
long-distance transmission. Smart Grid Integration: Advanced monitoring,
automation, and demand-response systems optimize energy flow, balance
intermittent generation, and improve grid resilience. Flexibility and Scalability:
Modular design allows gradual expansion, easier adaptation to local conditions, and
integration of emerging technologies.

Time-

Zone and Seasonal Optimization: Regional grids can exploit differences in peak
demand and renewable availability to balance supply efficiently. Advantages: Greater
resilience, lower transmission losses locally, and easier incremental deployment.
Challenges: Less efficient for large-scale global energy transfer, potential
underutilization of high-quality renewable resources, and more complex coordination
across multiple smaller grids.

Comparative SummaryFeatureCentralized UHV GEIDecentralized Smart Grid
GElIScaleContinental to globalRegional to nationalTransmissionLong-distance UHV
linesLocalized, modular interconnectionsRenewable IntegrationLarge-scale, resource-
optimizedDistributed, flexiblelnvestmentHigh upfront costLower,
incrementalResilienceVulnerable to large-scale failuresMore resilient to local
disruptionsCoordinationRequires international standardsRequires regional
interoperabilityConclusionBoth alternatives aim to maximize clean energy utilization
and reduce carbon emissions, but they differ in scale, technical complexity, and
deployment strategy.

A hybrid approach combining centralized UHV corridors for bulk energy transfer with
decentralized smart grids for regional optimization may offer the most practical path
toward a fully interconnected global energy system. This strategy aligns with the GEI
vision of “Smart Grid + UHV + Clean Energy” and supports global sustainable
development goals, including climate mitigation and equitable energy access.
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Article Content
Subsea interconnectors: electricity supplies without borders

By facilitating renewable energy exchanges across borders, these interconnectors
contribute directly to reducing greenhouse gas emissions by replacing the energy
generated from

Implications of intercontinental renewable electricity trade for energy ...

We find that renewable electricity trade across large world regions via the underlying
UHVDC interconnection can boost renewable electricity production and reduce
2020-2100

Presentation

Roadmap for Enabling Flexible Interconnection - The roadmap will outline options for
how a utility can perform the technical analysis required for leveraging DER PCS as
part of interconnection studies.

Globally interconnected solar-wind system addresses future electricity ...

Accelerating energy transition towards renewables is central to net-zero emissions.
However, building a global power system dominated by solar and wind energy
presents immense

Electric Power Network Interconnection: A Review on Current ...

This paper presents an overview of regional and global energy consumption trends by
use of fuel. A large power grid interconnection, including renewable energy and its
integration into the

Executive summary - Electricity Grids and Secure Energy Transitions ...

Modern and digital grids are vital to safeguard electricity security during clean energy
transitions. As the shares of variable renewables such as solar PV and wind increase,
power systems need to become

Distributed Energy Resource Interconnection Roadmap

Driven by increasing demand for electricity, state clean energy policies, and declining
costs for distributed generation and energy storage, interconnection requests have
risen significantly over the

Six intercontinental power links that want to reshape the world of energy

As an up to $40bn plan to link the European and North American grids is announced,
Recharge looks at six proposed interconnectors that would link not just countries, but
continents.
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What''s Next in Interconnection Reform? Lessons from International ...

Options being implemented internationally may provide some lessons and additional
pathways for FERC to examine as it considers the next step in fighting
interconnection queue creep.

Global Energy Storage Growth Upheld by New Markets

The global energy storage market is poised to hit new heights yet again in 2025.
Despite policy changes and uncertainty in the world''s two largest

Is power grid connectivity the strategic bottleneck for AI?

Artificial intelligence (Al) is advancing faster than ever before, but the global energy
system needs to keep pace for this progress to continue. Investment in Al data
centres is growing

BESS Steps Up as a Diesel Alternative for Data Centers

Such arrangements can improve economics and interconnection feasibility while
reducing the need for diesel runtime. BESS has also thrown a lifeline to solar energy
as an option for

A New Phase for the U.S. Battery Industry

U.S. battery manufacturing is at a critical inflection point just as the industry
becomes increasingly central to energy priorities. This report examines key dynamics
shaping the U.S. battery

Renewable Energy Finance: Complete Guide To Project Financing 2025

Master renewable energy finance with our comprehensive guide covering project
financing, tax equity, risk management, and financial modeling. Expert insights
included.

What the 2026 FERC Rulemaking on Large Load Interconnection Means

What Is FERC''s Large Load Interconnection Rulemaking? In October 2025, Energy
Secretary Wright invoked a rarely used authority under the DOE Organization Act to
direct FERC to

Research on the world energy supply pattern based on global energy ...

Based on the energy revolution direction of two alternatives and the Global Energy
Internet Initiative proposed by Chairman Xi Jinping, this paper summarizes the law of
energy

GEIl Initiative
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GEl Initiative - Global Consensus On September 26, 2015, Chinese President Xi Jinping
proposed discussions on establishing Global Energy Interconnection, to facilitate
efforts to meet global power

Global Energy Interconnection: an effective solution to climate ...

GEIl was founded to seek a solution to global energy and environment challenges,
focusing on energy security and environmental issues related to fossil energy
utilization. The

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://cjcconsultants.co.za
Technical inquiry: https://cjcconsultants.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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