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Chinese President Xi Jinping proposed "discussions on establishing Global Energy 
Interconnection, or GEI to facilitate efforts to meet global power demand with clean and 
green alternatives" at the UN Sustainable Development Summit on September 26, 2015. The 
Global Energy Interconnection is a globally interconnected, strong and smart grids, with 
ultra-high voltage (UHV) power grid as the backbone. It is also an infrastructure platform 
on which clean energy can be developed, transmitted, and consumed on a massive scale 
worldwide. Establishing GEI, and accelerating the implementation of "Two Replace" (Clean 
Replace and Electricity Replace), “One Restore”（Restore fossil fuel’s basic attribute as an 
industrial raw material）,“One Increase”（Increase electrification level） is the inevitable way 
out for realizing harmonious and sustainable development of energy, economy, society and 
environment, thus greatly changing world energy pattern.

Global Energy Interconnection Development & Cooperation Organization (GEIDCO) was 
established in March 2016, initiated by the State Grid Corporation of China (SGCC). Aimed 
at “establishing GEI to facilitate efforts to meet global power demand with clean and green 
alternatives”, GEIDCO upholds the mission to “promote clean development and build a 
harmonious world”, dedicates to build a leading international organization with great voice, 
influence and execution in the globe, and creates a platform for win-win cooperation to align 
efforts across different countries, ultimately achieving the interconnection of global energy 
and sustainable development. Its 260 members come from 22 countries on 5 continents, 
covering a variety of industries including energy, power, information, environmental 
protection, scientific research, consulting, finance, etc. Liu Zhenya, former Chairman of State 
Grid Corporation of China was elected as Chairman, Dr. Steven Chu, former U.S. Secretary 
of Energy and Nobel Laureate in Physics, Mr. Shu Yinbiao, Chairman of State Grid 
Corporation of China, and Mr. Masayoshi Son, Chairman & CEO SoftBank Corp. serving as 
Vice Chairmen.

Establishment of GEI is a global proposal to address the issues of resources scarcity, 
environmental pollution, climate change, and unbalanced development. The essense of 
this proposal is to build energ community and facilitate construction of human society 
of commen destiny. GEI is has  already received strong support from United Nations and 
other relevant parties. Based on extensive research work, GEIDCO issued the White Paper 
on Global Energy Interconnection Development Strategy, in an effort to paint a picture of 
strategy system, development ideas, roadmap, and priorities, providing a guideline for the 
implementation of GEI.
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China’s Initiative

Chinese President Xi Jinping proposed initiative on 

establishing a Global Energy Interconnection (GEI), to 

facilitate efforts to meet global power demand with clean 

and green alternatives at the United Nations Sustainable 

Development Summit on September 26th, 2015. As 

a remarkable innovation in the traditional concept of 

energy development, this proposal indicates that energy 

interconnection is an interconnected power grid essentially, 

and its fundamental purpose is to satisfy the global electricity 

demand. Xi has depicted a new blueprint for the global green 

and low-carbon energy development, which will break new 

grounds for combating climate change. This has been widely 

acknowledged and positively responded by the international 

community. UN Secretary-General Mr. Guterres said, GEI 

as a Chinese solution to addressing such issues as global 

warming, should be incorporated into 2030 Agenda for 

Sustainable Development, guiding the engagement of 

member states. 

Signing and adoption of Paris Agreement marks that 

accelerating clean development, combating climate change 

and promoting global energy transition has become the 

consensus and action for all countries.Conforming the 

global development trend, building GEI embodies perfectly 

the development philosophy of innovative, coordinated, 

green, open and shared development, and it will benefit all 

mankind.
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Energy 
Challenges

Global energy development is confronted with severe challenges, which are resources scarcity, environmental 

pollution, climate change and unbalanced development, posing a great threat to the survival of humanity. The 

fundamental way out is to accelerate the development of clean energy and promote the energy revolution.

Environmental 
Pollution

 The mining, transportation, and utilization of fossil energy has caused serious 

pollution and destruction to water, soil, air, etc.

 World Health Organization(WHO)’s urban air quality database covers 1600 

cities across 91 countries, revealing that about half of the urban population 

being monitored is exposed to air pollution that is at least 2.5 times higher 

than the levels WHO recommends. Substantial soot and other pollutants

Annual global sulfur dioxide  

emissions from fossil  

energy combustion: approx.

Nitrogen oxides: approx.

1.2

1

If no actions were to be taken, by the 

end of this century, global temperature 

rise would exceed  4℃, which 

would cause melting of glaciers, sea 

level rise, a decrease in grain yield, as 

well as the extinction of some species.

Climate 
Change

Climate change is the most urgent 

and most severe challenge faced by 

mankind.

The global temperature rise is closely 

related to the increase of concentration of 

atmospheric carbon dioxide. To burn 1 tce 

fossil energy exhausts approximately 2 tons 

of carbon dioxide.

40%The global average surface temperature has risen by

since the industrial revolution.
Atmospheric carbon dioxide concentrations have risen by more than 

since the industrial revolution with the concentration of 

1℃
2016 has been the hottest year inmeteorological record.

Unbalanced 
development

 Energy consumption per capita in Africa
 Energy consumption per capita in the world
 Energy consumption per capita in OECD countries

1.2 billion people worldwide 

have no access to electricity, 

The future will still see 
a continuous growth in 
energy demand, which is 

predicted to reach 30 billion  

tons of standard coal by 
2050. Therefore, speeding 
up the energy transition is 
imperative.

3 billion people can only 

rely on wood, coal and 
animal waste for heating 
and cooking. 

Energy consumption per capita in Africa 

accounts for only 1/3  of the world 

average and 1/6 of the OECD level.

Resource 
Scarcity

Minable over the next 54 years

Minable for the coming 53 years

Minable over the next 110 years

Petroleum

Natural gas

Coal

 Global energy consumption     Fossil energy consumption

billion tons of 
standard coal16.2
18.8 billion tons of 

standard coal

5.3 billion tons of 
standard coal

5.1 billion tons of 
standard coal

1965

2015

Global fossil energy reserves-to-production ratio (by the end of 2015)

million tons

million tons

400ppm
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Strategy 

System

By upholding the concept of being green, open, innovative and sustainable, taking international cooperation 
as a basis, we will strive to establish Global Energy Interconnection to implement “Two Replace, One Restore 
and One Increase”, form a new global energy development pattern with clean energy as the priority, electricity 
as the center, and global allocation as the feature, promote Energy-Information-Transportation integration, 
build energy community, and create a community of shared future for mankind. 

Two  
Replace

One 
Restore

One 
Increase

 Replace fossil fuels with clean alternatives such as solar, wind and hydro energies in energy production

 Replace coal, oil and gas by clean electricity from afar in energy consumption to solve the problems 

of the over-reliance on fossil fuels and carbon emissions at the root

 Restore fossil fuel’s basic attribute as an industrial raw material to create even greater value in 

socio-economic development.

 Increase electrification, thus enlarging the proportion of electricity in energy consumption and reduces 

the total energy consumption on the grounds of meeting energy demand.

GEI is a globally interconnected strong and smart grid with Ultra High Voltage (UHV) grids as the 
backbone. It is also an infrastructure platform on which clean energy can be developed, transmitted, and 
consumed on a massive scale worldwide. In essence, GEI is “Smart Grid + UHV Grid + Clean Energy.”

EITI refers to Energy-Information-Transportation Integration or "Bits, Watts and Meters" Integration.  This new 
type of development will take shape by seizing the opportunity of global energy transition and the information 
technology revolution, taking advantage of the network economy and scale economy effects, with infrastructure 
connectivity as the basis. Implementation of EITI will bring upon a world of being highly smart, globalized and 
human-oriented with intensive electrification.

GEI Strategy System

Development
Concept

Development
Goal

Development
Foundation

Development
Path

Establish GEI Promote EITI Build Energy Community  

Creat a Community of Shared Future for Mankind

International Cooperation

Joint Discussion Co- construction Sharing Win- Win

Clean

Replacement

Clectricity 

Replacement

One

Restore

One 

Increase

Green Open

Innovative Sustainable
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We shall joint together and facilitate efforts to develop the GEI career. Based on the basic principles of 
negotiating, sharing and building together for mutual benefits, we will utilize each party’s advantages and 
improve cooperation mechanism to deepen international co-operation, especially on the aspects of vital issues 
research, key technical innovation and key projects implementation etc. 

The shaping up of GEI can be divided into three phases: domestic, intra-continental, and intercontinental 
interconnection. Regions with abundant clean energy resources and relatively developed power grid 
infrastructure shall take the lead to develop large-scale clean energy bases and international and 
intercontinental interconnections. By 2050, GEI will basically come into being.

Develop-
ment Ideas

Roadmap

Now 2020 2030 2050

Stage 1 Domestic Interconnection Stage 2 Intra-continental Interconnection Stage 3 Intercontinental Interconnection 

 Facilitate efforts to develop 

consensus and conduct research on 
technologies and standards;

 Strengthen intra-country 

interconnection and the building of 
smart grids; 

 Develop clean energy in all 

countries.

 Enhance cross-border power grid 
cross-border; 

 Promote the development of clean 
energy bases.

Now-2020

2050

  The proportion of clean energy will exceed one third of the total with the large-scale development of clean 
energy resources in each continent;

 Renewable energy power generation will account for about 50% of the total power generation, while 
electricity consumption will account for about 25% of the terminal energy consumption;

 Facilitate efforts to promote the construction of key intercontinental transmission channels in Asia, Europe, 
Africa, North America, South America, etc.;

 Commence the construction of clean energy bases in the Arctic and Equatorial regions.

  Proportion of clean energy will be over 80% of the global total, achieving clean and sustainable development;
 Renewable energy power generation will account for about 90% of the total power generation, while 
electricity consumption will account for about 50% of the final energy consumption;

 Attain inter-continental power grid interconnection and global allocation and efficient utilization of clean 
energy, and essentially complete global energy interconnection.

Short-term

Objective

2020-2030

Medium-term 

Objective

Long-term 

Objective

  Focus on the development of a number of high-quality clean energy bases near the load center;
 Strengthen intra-country interconnection and the construction of smart grids, and substantially enhance each 
country's resources deployment capability, intelligence level, and the proportion of clean energy;

 Plan the implementation of a number of key interconnection projects in order to provide a typical 
demonstration;

 Achieve breakthroughs in key technologies and equipment, e.g., clean energy generation, cross-sea 
transmission, large-scale energy storage, etc.;

 Initiate pilot studies on the development of clean energy bases in the Arctic and Equatorial regions.

 Promote the construction of UHV 
backbone grids;

 Promote the development of energy bases 
in the Arctic and Equatorial regions; 

 Complete basic global energy 
interconnection.
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Strategy 

Implemen-

tation

To promote GEI and implement “Two Replace, One Restore, One Increase” to meet the global power 
demands with clean and green alternatives, we need to give full play to international cooperation, to boost 
innovation in technological, financial and industrial aspects, and optimize mechanism, with power grid 
development as the fundamental platform.

International Cooperation

Grid
Development 

Clean 
Replacement

Electricity 
Replacement

Smart 
Grid

UHV 
Grid

Technological Innovation

Industrial Innovation

Financial Innovation

M
echanismConstruction
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Prospects

Panorama of Global Energy Interconnection

GEI brings about comprehensive economic, social and environmental benefits. It has great 
prospects.

Drive global economic 

growth

The 50-trillion-dollar investment into 
GEI will heat up emerging industries 
of high-end equipment manufacturing, 
new energy, new materials and EV 
and gain substantial benefits using 
differences in time zone, season and 
price. In the future, as GEI develops, 
electricity trade will grow rapidly, 
greatly boosting the economy.

Bring upon a peaceful world

It will enhance South-South cooperation 
and South-North cooperation, turn clean 
energy resources in Africa and Latin 
America into economic advantages, 
solve power shortage, eliminate 
poverty, narrow regional gap, and curb 
international disputes. It will turn the 
world into a peaceful, harmonious global 
village with sufficient energy and supply.

Realize “Sustainable Energy 

for All”

Clean energy will account for 80% 
of primary energy by 2050. Energy 
poverty in Asia, Africa, and Latin 
American countries can be basically 
eliminated.

Curb global warming

Carbon emission will be contained 
within11.5 billion tons, half of 
that in 1990. With that, the target 
of holding global temperature rise 
within 2°C can be reached.
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01 02

2020 2030 2050
Promote intra-continental 
i n t e r connec t ion ,  ca l l  on 
those regions with sufficient 
infrastructure and urgent need to 
take the lead in intercontinental 
interconnection; at the same 
time,  accelerate the development 

of clean energy bases and 
construction of delivery channels 

in the Arctic and Equatorial 
regions.

Complete the construction of 
transnational and transcontinental 
b a c k b o n e  n e t w o r k s  a n d 
intercontinental channels that 
connect the major clean energy 
bases and load centers all over 
the world in order to achieve 

an interconnect ing pat tern 
characterized by the coordinated 

development of power grid at the 
intercontinental, international and 

domestic level.

P r o m o t e  t h e  c o n s t r u c t i o n  o f  g r i d 
interconnection in all countries, develop 
a reasonably matched network with 
well-defined structures and capabilities, 
effectively connect to the backbone network 
for global energy interconnection, ensure 
safe and stable operation of their respective 
grid, satisfy the domestic demand for 
clean energy  development and utilization, 
and achieve sufficient capability for the 
accommodation and supply of clean energy 
and optimal allocation of resources both 
home and abroad.

Grid 
Development

Grid Development is the foundation for the construction of GEI. The focus is to expand the coverage 
of the grid, improve interconnection with each other, ensure safe and reliable operation, accommodate 
to all types of centralized and distributed power access and consumption, realize the optimization of 
resource allocation in a wide scale, and meet the demand for smart power consumption.

C o m p l e t e  t h e  p l a n n i n g 
o f  t r a n s n a t i o n a l  a n d 
transcontinental power grid 
interconnection,promote the 
construction of domestic grid 
in all countries and initiate 

a series of transnational and 
transcontinental interconnection 

demonstration projects.

Key 
Tasks

Give consideration to the resource 
endowment, energy demand, emission 
reduction targets, among others, of 
all continents and countries, carry out 
research on grid planning at all levels, 
and develop a grid planning system that 
can satisfy the ever increasing demand 
for electric power, accommodate the 
large-scale development and utilization 
of clean energy and promote coordinated 
development of the grid at all levels.

Carry out grid planning at 
various levels

Construct strong grid in all 
countries

Strategic 
Objectives
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03 04 05
Focus on the future intra-continent 
large-scale development, allocation 
and consumption of clean energy, bring 
transnational power transmission into 
related nations’ energy development 
strategies, accelerate the transnational grid 
interconnection in accordance with the 
principle of beginning with the easy ones 
and progressing to those more difficult, 
give priority to the planning, design and 
construction of interconnection projects 
in the regions with better infrastructure 
and more urgent demand.

P romote  t he  i n -dep th  fu s ion  o f 
grid technologies with information 
and communication technologies, 
i n t e l l i gen t  con t ro l  and  In te rne t 
technologies, comprehensively raise 
the intellectualization level in electricity 
generation, transmission, transformation, 
distribution, utilization and dispatching, 
etc.,  so that the grid monitoring, control, 
and operation management and decision 
support could be more intelligent, create 
an open and integrated energy utilization 
platform, and enhance the safety, economy, 
adaptability and interaction of grid.

Deploy UHV AC/DC, VSC-UHVDC 
technologies ,  and carry out  the 
construction of clean energy transmission 
channels and key intercontinental 
interconnection projects, achieve clean 
energy intercontinental flowing and 
complementation, generate benefits 
through time zone difference, seasonal 
difference, and the difference in the 
power price.

level of 
intellectualization

level of 
interconnection

Intellectualization upgrading  
of grid

Transnational grid 
interconnection

Intercontinental grid 
interconnection 

main indicators 
of grid 

development

electricity
access grid strength

safety and 
reliability

level of clean 
energy access 

and consumption
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Europe interconnection: 
Strengthen the construction of 
backbone grid in Europe, support 
the large-scale exploitation, grid 
connected and consumption; 
accelerate constructions of 
interconnection channels between 
Europe and Africa, and between 
Europe and Asia, bring in clean 
energy from Africa and Asia.

Asia interconnection: Accelerate clean energy 
exploit in North China, Mongolia and Russia, 
deliver electricity to East China, South Korea 
and Japan, realize the grid interconnection in 
Northeast Asia; promote grid construction in 
South Asia and Southeast Asia, access clean 
energy from areas as China, Central Asia and 
West Asia, shape an “1+5” interconnection 
scenario consists of six great grids including 
China, Northeast Asia, Southeast Asia, Central 
Asia, South Asia and West Asia.

South America interconnec-
tion: Exploit clean energy in 
Brazil, Chile and Peru, shape 
an interconnection scenario 
that transmitting electricity 
from north to south and from 
west to east in the continent.

G
rid

 sce
n

a
rio

Africa interconnection: Construct grid 
interconnection between North Africa 
and South Africa, meet the needs of 
clean energy exploration and economy 
and society development; Strengthen 
interconnection with surroundings, 
establish interconnection channels 
delivering electricity northward to 
Europe and eastward to west Asia, 
shape a new Africa- Europe- Asia 
interconnection scenario.

North America interconnection: 
Exploit hydropower in Canada, 
clean energy in Southwest and 
Central America, and in North 
Mexico, deliver electricity to the 
load centers in the East and West 
shores.

In
te

rco
n

n
e

ctio
n

 p
ro
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ct

The Mediterranean 
interconnection project: 
Construct Mediterranean 
electric power ring network 
and three electricity 
transmission channels 
across East, Central and 
West Mediterranean.

The Grand Inga hydropower 
exploitation and delivery project: 
The installed capacity can reach 
thirty-nine million kilowatt, the 
electricity is transmitted to North 
Africa by UHVDC, bundling with 
solar power in North Africa and 
wind power in East Africa, and 
delivered to Europe; or directly 
transmitted electricity to Europe by 
UHVDC projects.

China-South Asia interconnection project: 
Make Sinkiang China and Kazakhstan as power 
supply bases, construct two UHV transmission 
projects including Sinkiang China-Pakistan and 
Kazakhstan- Sinkiang China-Pakistan, solve the 
power shortage problem in Pakistan. Make the 
hydropower in Tibet China as power supply base, 
construct two UHVDC electricity transmission 
projects including Southeast Tibet China- Bangalore 
India and Southeast Tibet China-Bombay India, as 
well as the Southeast Tibet China- Bangladesh 
power transmission project, providing clean energy 
for India and Bangladesh.

China-Southeast Asia interconnec-
tion project: Use the hydropower in 
Yunnan China and thermal power in 
North China as power supply bases, 
construct two UHVDC electricity 
transmission projects including 
Yunnan China- Myanmar-Thailand 
and Yunnan China- Vietnam, and the 
Yunnan China-Myanmar- Bangla-
desh power transmission project, 
delivering electricity to Thailand, 
Myanmar, Vietnam and Bangladesh.

China-South Korea-Japan interconnection 
project: Construct the ±500 kV DC subma-
rine cable interconnection, start from 
Shandong China and end in Inchon South 
Korea for the China-South Korea section; 
start from Busan South Korea and end in 
Matsue-shi Japan for the South korea-Japan 
section.

North America-South America 
transcontinental interconnection 
project: depending on the Central 
America grid, construct the North 
America-South America transconti-
nental interconnection project, 
realize the grid interconnection 
between South America and North 
America.

O
u

tlo
o

k fo
r in

te
rco

n
n

e
ctio

n
 

in
 e

a
ch

 co
n
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e

n
t
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Europe interconnection: 
Strengthen the construction of 
backbone grid in Europe, support 
the large-scale exploitation, grid 
connected and consumption; 
accelerate constructions of 
interconnection channels between 
Europe and Africa, and between 
Europe and Asia, bring in clean 
energy from Africa and Asia.

Asia interconnection: Accelerate clean energy 
exploit in North China, Mongolia and Russia, 
deliver electricity to East China, South Korea 
and Japan, realize the grid interconnection in 
Northeast Asia; promote grid construction in 
South Asia and Southeast Asia, access clean 
energy from areas as China, Central Asia and 
West Asia, shape an “1+5” interconnection 
scenario consists of six great grids including 
China, Northeast Asia, Southeast Asia, Central 
Asia, South Asia and West Asia.

South America interconnec-
tion: Exploit clean energy in 
Brazil, Chile and Peru, shape 
an interconnection scenario 
that transmitting electricity 
from north to south and from 
west to east in the continent.

G
rid

 sce
n

a
rio

Africa interconnection: Construct grid 
interconnection between North Africa 
and South Africa, meet the needs of 
clean energy exploration and economy 
and society development; Strengthen 
interconnection with surroundings, 
establish interconnection channels 
delivering electricity northward to 
Europe and eastward to west Asia, 
shape a new Africa- Europe- Asia 
interconnection scenario.

North America interconnection: 
Exploit hydropower in Canada, 
clean energy in Southwest and 
Central America, and in North 
Mexico, deliver electricity to the 
load centers in the East and West 
shores.

In
te

rco
n

n
e

ctio
n

 p
ro

je
ct

The Mediterranean 
interconnection project: 
Construct Mediterranean 
electric power ring network 
and three electricity 
transmission channels 
across East, Central and 
West Mediterranean.

The Grand Inga hydropower 
exploitation and delivery project: 
The installed capacity can reach 
thirty-nine million kilowatt, the 
electricity is transmitted to North 
Africa by UHVDC, bundling with 
solar power in North Africa and 
wind power in East Africa, and 
delivered to Europe; or directly 
transmitted electricity to Europe by 
UHVDC projects.

China-South Asia interconnection project: 
Make Sinkiang China and Kazakhstan as power 
supply bases, construct two UHV transmission 
projects including Sinkiang China-Pakistan and 
Kazakhstan- Sinkiang China-Pakistan, solve the 
power shortage problem in Pakistan. Make the 
hydropower in Tibet China as power supply base, 
construct two UHVDC electricity transmission 
projects including Southeast Tibet China- Bangalore 
India and Southeast Tibet China-Bombay India, as 
well as the Southeast Tibet China- Bangladesh 
power transmission project, providing clean energy 
for India and Bangladesh.

China-Southeast Asia interconnec-
tion project: Use the hydropower in 
Yunnan China and thermal power in 
North China as power supply bases, 
construct two UHVDC electricity 
transmission projects including 
Yunnan China- Myanmar-Thailand 
and Yunnan China- Vietnam, and the 
Yunnan China-Myanmar- Bangla-
desh power transmission project, 
delivering electricity to Thailand, 
Myanmar, Vietnam and Bangladesh.

China-South Korea-Japan interconnection 
project: Construct the ±500 kV DC subma-
rine cable interconnection, start from 
Shandong China and end in Inchon South 
Korea for the China-South Korea section; 
start from Busan South Korea and end in 
Matsue-shi Japan for the South korea-Japan 
section.

North America-South America 
transcontinental interconnection 
project: depending on the Central 
America grid, construct the North 
America-South America transconti-
nental interconnection project, 
realize the grid interconnection 
between South America and North 
America.
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2020 2030 2050

01 02

Clean 
Replacement

Clean replacement means developing clean energy to replace fossil energy. Exploiting and utilizing 
clean energy is fundamental in the construction of Global Energy Interconnection, and it is necessary 
to achieve economic feasibility, large-scale allocation and consumption of clean energy. Limited and 
non-renewable fossil energy should be mainly used as industrial raw material.

Conduct large-scale 
development of clean energy 
on every continent, so that 
clean energy comprises 
more than one third of global 
primary energy, and1 trillion 
kWh electricity could be sent 
to other regions from the Arctic 
and Equatorial regions every 
year, the distributed power 

generating capacity per annum 
accounts for around 8%; wind 

and solar power generation 
would achieve pricing parity 

globally on the grid.

Promote the large-scale 
development of clean energy 
bases in the Arctic and 
Equatorial regions, so that  the 
proportion of clean energy to 
the globally primary energy 
would exceed 80%, the annual  

supply of electric energy 
reaches 12 trillion kWh, and 

the annual distributed power 
generating capacity would 

account for around 15%.

Strategic 
Objectives

Accelerate the development of 
clean energy in all countries 
so that clean energy comprises 
one quarter of global primary 
energy, substantially increases 
the economic viability of clean 
energy, wind power electricity 
generation cost and solar power 
consumption price are at parity 
with fossil energy on the grid. 

Launch preliminary studies 
on the development of clean 
energy bases in the Arctic and 

Equatorial regions and on all 
continents.

Launch the development of large-scale 
clean energy bases such as solar power 
generation in the West Asia and Africa, 
wind power generation in East Africa 
and around the Arctic rim, hydropower 
generation in Africa and Asia, etc. Give 
full play to the advantages of government 
agencies, academic and consulting agencies, 
international organizations and related 
enterprises, carry out comprehensive 
cooperation in research, planning, investment 
& financing, and construction.

Key 
Tasks

Combine extant survey data of natural 
resources held by all international 
institutions and countries, and conduct 
a  more  ex t ens ive  and  accu ra t e 
investigation and assessment of total 
reserves, distribution, utilization 
conditions, development status and 
planned targets  of  c lean energy 
resources on a global scale in order to 
support the coordinated development of 
worldwide clean energy resources.

Implement resource 
investigation & assessment

Build large-scale clean energy 
bases
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03 04 05

Call on all countries to take supportive 
measures to restrict the increase of coal-
fired electricity generation, reduce or 
cancel subsidies for fossil fuels, and 
encourage the substitution of clean 
energy for fossil energy. Accelerate the 
use of fossil fuels as raw materials.

Developing and utilizing distributed 
energy such as small-scale hydro-electric 
generation, solar power generation and 
wind power generation  in the light of 
local conditions to supplement large-
scale power grid.

E n c o u r a g e  t h e  i n n o v a t i o n  a n d 
application of clean energy-based 
power generation technologies, expand 
the scale of clean energy generation, 
and reduce their development costs. 
It is expected that in the coming 5~10 
years, the cost of wind and solar power 
generation will be lower than that of 
traditional fossil energy-based power 
generation.

Coordinate the development 
of distributed clean energy

Limit the increase of fossil 
energy consumption

Reduce the development cost 
of clean energy

To limit the 
increase of 
fossil energy 
consumption

  China:  formulate Medium-term and long-term control objectives of total coal consumption, facilitate efforts to achieve 
negative growth of total coal consumption in Beijing, Tianjin, Hebei, the Yangtze River Delta, the Pearl River 
Delta, etc., implement coal replacements through such measures as increasing the proportion of external power 
transmission.

  U.K.:  UK has shut down all the deep coal mines so far. All coal-fired power plants are expected to be decommissioned 
by 2025.

  Germany: All lignite-fired power plants will be decommissioned by 2021.
  Group of Seven:  proposed to stop the utilization of fossil energy globally by the end of the 21st century, and 

decarbonize global economy.
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2020 2030 2050

Electricity 
Replacement

The electricity replacement is bound to replace coal, petroleum and natural gas with clean electricity 
delivered from afar in final energy consumption. The core is to improve the level of electrification, 
increase the share of electric energy in final energy consumption, and decrease the amount of energy 
consumption under the premise of satisfying energy demand. 

  Electric energy is a clean, efficient and convenient energy that is easily converted to other 

forms of energy, which can meet the energy demand in various kinds of conditions, and 

doesn’t cause pollution to the environment. 

  Sulfur dioxide and soot emissions caused by direct coal combustion are 3 times and 9 times 

respectively the amount of those caused by same quantity of thermal coal combustion. 

  Port electricity can effectively reduce pollutant emissions and noise pollution caused by 

anchored ships, thus leading to a better port environment.

Energy efficiency changes of different types of energy-consuming engines
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Strategic
Objectives

It is estimated that electric 
energy will account for around 
30% of the global final energy 
consumption. Petroleum and 
natural gas will be gradually 
replaced by electric energy. We 
will witness rapid increases in 
the electrification levels of urban 
rail transport and railways, 
and the quantity of electric cars 

will reach 0.15 billion. Along 
with the rapid development of 

intelligent manufacturing, nearly 
zero energy buildings, and smart 

home, electricity replacement 
will be constantly popularized in 

industry, buildings, living field, 
etc. 

The proportion 
of electric energy 
to the global final 
energy consumption 
exceeds 20%.Electric 
energy is a major 
substitution for coal 
and non-commodity 
energy. The increasing 
demand for petroleum 

and natural gas driven 
by the rapid growth of 

emerging economies 
is partially met by 

electric energy.

It is estimated that electric energy will account for 
around 50% of global final energy consumption. 
Fossil energy will be replaced by electric energy 
at an accelerated pace, and electrification in all 
fields will be significantly enhanced; developing 
countries will successively complete their 
industrialization, and driven by industrial 
automation and intellectualization, the industrial 
electrification will be promoted: traditional fuel 
vehicles will be completely replaced by electric 
vehicles, and it is expected that an intelligent 

transportation system will be developed and 
interconnected in a larger scale, so that electric 

energy will replace petroleum as the dominant 
energy in transportation sector; further, driven by 

modernization and intelligent life, fossil energy 
will be completely replaced by electric energy in 

domains such as construction and living. 
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Electricity replacement
in industry

Electricity replacement in 
buildings and living field

Key 
Tasks

01 02 03
Vigorously promote the development 
of transportation electrification, 
gradually replace fossil fuel 
vehicles with electric vehicles. 
Accelerate the construction of 
intelligent transportation systems 
in view of a comprehensive 
substitution of electric energy for 
petroleum.

Each country shall select a 
proper  way to  implement 
electricity replacement that 
is compatible with domestic 
industrialization, automation 
and intellectualization according 
to the actual situation and the 
characteristics of industrial 
energy consumption.

Electricity replacement in 
transportation

Enhance their power supply 
capacity, develop nearly zero 
energy buildings, smart homes 
and smart cities, improve the 
level of electrification.

 In the short term, focus will be directed towards promoting the application and development 

of nearly zero energy  buildings, smart home, and smart cities, and we shall implement 

electricity replacement so that the annual global electric energy consumption increases by 

2-3%; enhance the power supply capacity and electricity services in the power shortage 

regions, and improve power quality significantly. In the long term, with overall popularization 

of the application of electricity replacement in building and living field, we shall implement 

the substitution of electric energy for fossil energies, so that people all around the world enjoy 

a modern life of electrification and intellectualization. 

In the short term, we shall popularize the application of electric boilers, electric heating and 

drying, heat pumps, electric furnaces, and other techniques, and promote the substitution 

of electric energy for direct consumption of coal and petroleum. In the medium and long 

term, intelligent manufacturing and automated production will be promoted, the electric and 

thermal energy converted from clean energy will be extensively used, and we shall accelerate 

subsequent rises in the proportion of electric energy of total industrial consumption.

In the short term, accelerate the commercialization of electric vehicles to replace traditional 

fuel vehicles, enhance the electrification levels of urban rail transport and railways, promote 

the port electricity use and ‘electricity changed from oil’ process in airport operating vehicles. 

In the long term, with the improvements of technology and economy of energy storage, 

electricity will gradually become the leading energy in the transport sector, oil will gradually 

return to its basic properties as industrial raw materials.

Electricity 

replacement in 

transportation 

Electricity 

replacement 

in industry

Electricity 
replacement 

in building 
and living 

field
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2020 2030 2050
New technologies, e.g., 
advanced power transmission, 
energy storage, new electrical 

materials and DC grid 
will make comprehensive 
breakthroughs, and 
technologies, e.g., UHV AC/

DC, large-scale grid safety 
control, and smart grid will 

achieve comprehensive 
improvements, and be able 

to support transnational 
and transcontinental power 

transmission and large-scale 
clean energy access and 

consumption.

The research and 
development of key 
technologies for VSC-
UHV DC, UHV DC 

submarine cables, 
new-type energy 

storage, wide-area 
system protection, 

etc. will achieve 
significant progress and 

breakthrough.

Key technologies, e.g., 
UHV AC/DC, smart 

grid, clean energy, and 
large-scale grid operation 
control, will achieve 
large-scale popularization 
and application, 

guaranteeing the safe, 
economical and high 

efficiency operation 
of the Global Energy 

Interconnection. 

01 02
Develop UHV (±1,100 kV and above) DC transmission 
technologies, speed up equipment development 
and engineering application, and accommodate the 
development on large-scale clean energy bases and the 
demand for power supply; make breakthroughs in the 
research on UHV DC submarine cable technologies, 
and completely solve the problem with cross-sea 
interconnection; promote the manufacturing and 
application of core UHV equipment for use in extremely 
cold or hot environments; develop such technologies 
as ±800 kV multi-terminal VSC-UHVDC, VSC- EHV/
UHV DC, HVDC circuit breakers, controllable series 
compensation, controllable shunt reactors, and other 
flexible AC transmission technologies.

Develop intelligent detection and operation 
control technologies for power generation, 
transmission, transformation, distribution, 
utilization and scheduling, ensure the safe, 
reliable, economical and efficient operation of 
the grid, and accommodate the flexible access to 
various clean energy; carry out the research and 
development of new technologies and equipment 
for the in-depth fusion between grid technologies 
and cloud computing, big data, Internet of 
Things, mobile Internet, etc., and provide a basic 
platform and basic services that are necessary for 
building a smart home/ community/city/nation/
earth.

Innovation in UHV technologies Innovation in smart grid 
technologies

Technological 
Innovation

Technological innovation is the core driving force for the development of the Global Energy 
Interconnection. Emphasis should be put on the development of key technologies and equipment for 
energy storage with large capacity and low cost, UHV DC submarine cables, VSC-HVDC, and virtual 
synchronizer. Realize the flexible access to grid, extensive accommodation and efficient utilization of 
clean energy, and guarantee the economical and safe operation of large-scale power grid.

Strategic
Objectives

Key 
Tasks
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03 04 05
Focus on the R&D of large-capacity 
h igh-parameter  wind  turb ines , 
high-efficiency and low-cost solar 
energy convers ion,  large-scale 
ocean energy power generation, 
and virtual self-synchronization 
techniques for clean energy (e.g., 
wind/photovoltaic power) generation, 
and comprehensively enhance its 
economical efficiency, stability and 
safety.

Enhance the energy density of storage 
devices, and carry out the R&D of 
new energy storage techniques with 
large capacity, long cycle life, low 
cost and high security in order to 
satisfy the demand for large-scale 
energy storage for power systems.

More reliable and highly modular wind turbines with 
larger capacity will be developed in the future. It is 
expected that the unit capacity will reach more than 
20 MW. More importantly, the development of large-
scale wind farms located at least 20 km offshore will be 
accomplished by 2030. 

Lithium-ion battery is expected to be the first energy 
storage technique to be widely used.

In the past  

10 years,

In the coming   

5 years,

In the past  

5 years,

80%

15
50%

4

10000

thespecific capacity and service life 
of lithium-ion batteries increased by

lithium-ion batteries will have a 
service life of more than

times; and10kW-level system demonstration projects will be completed.

the cost of lithium-ion batteries decreased by approx. 

and approx. times, respectively.

years and can be cycled more than

In the past  

10 years,

0.3%~0.5%
24.4%

1.0%~1.5%

the efficiency of crystalline 
silicon cells increased by

the highest efficiency of single 
crystal silicon demonstrated in 
laboratory reached

the efficiency of thin film 
batteries increased by

annually;

annually;

the highest efficiency of thin film batteries 
demonstrated in laboratory has exceeded 

It is expected that by   

2020 850
40% 60%

with respect to compressed air energy 
storage techniques, the efficiency is 
expected to increase from the current

costs will be reduced to lower than $

10,000kW-level demonstration applications will be accomplished.

/ kWh;

to more than

Compressed air storage is modular integrated, and can 
achieve large scale application. Some MW-level test 
and demonstration projects are underway.

Photovoltaic power generation efficiency will be further 
enhanced.

Innovation in grid operation 
control technologies

Innovation in clean energy 
technologies

Innovation in energy 
storage technologies 

Focus on the R&D of relevant technologies 
for analyzing the safe and stable operation 
mechanism and characteristics of giant AC-DC 
hybrid power grid, establish a new-generation 
power grid simulation platform, and enhance 
the computational efficiency and accuracy 
in order to satisfy the requirements for the 
safe development of large-scale power grid; 
facilitate efforts to make breakthroughs in fault 
diagnosis, recovery, automatic reconfiguration, 
etc., and comprehensively enhance the defense 
capabilities of the large-scale power grid 
against cascading failures, extreme natural 
disasters or external damages.

21% and
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Industrial 

Innovation

The development of Global Energy Interconnection involves a variety of industries. As 
such it is necessary to translate S&T breakthroughs into productivity through the industrial 
innovation, form an industrial system which encompasses fields of power source, the grid and 
operational control, as well as a productivity scale which accommodates to the development of 
Global Energy Interconnection.

Objectives

2020 2030 2050

Facilitate efforts to manufacture reliable 
UHV converter transformers, converter 
valves, casings, DC filters and other key 
equipment, promote the industrialization 
of such technologies as UHV DC 
submarine cables, superconducting 
power transmission, micro-grid, and the 

operation control for large power grid 
in order to satisfy the demand of Global 

Energy Interconnection development 
for critical equipment such as wind 

turbines and solar cells. 

Make R&D breakthroughs on 
UHV DC submarine cables and 
energy storage technologies, 
and convert such breakthroughs 
into manufacturing capacities; 
achieve proper manufacturing 
and production capacities to 
facilitate the development of the 
Global Energy Interconnection in 

clean power generation, so that 
the annual production capacities 

of complete wind turbines and 
solar cells exceed 70 million 

kW and 100 million kW, 
respectively.

UHV, smart grid and 
c l e a n  e n e rg y  s h a l l 
m e e t  t h e  n e e d s  f o r 
electricity by newly built 
and upgraded electric 
p ro jec t s .  Indus t r i e s 

related to the Global 
Energy Interconnection 

are expected to enjoy 
steady, upward growth.
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Key

Tasks

01

02

04

Promote the industrialization of advanced wind technologies such as large-
capacity and  high-performance wind turbines, low wind speed turbines, wind 
turbines designed for extreme climatic conditions, accurate prediction and 
regulation of wind power generation, etc., and achieve industrialization of 
high-efficiency and low-cost photovoltaic power generation and large-capacity 
and high-performance concentrating solar power technologies.

Ensure the reliable manufacture of UHV converter transformers, converter 
valves, casings, DC filters and other key power grid equipment, and promote 
the industrialization of such technologies as UHV DC submarine cables, 
superconducting power transmission, micro-grid, and the operation control for 
large power grid.

Promote transformation of power system from a single power supply system 
to a comprehensive energy service platform, make an integrated industrial 
value chain for Global Energy Interconnection, lead the development of 
the upstream and downstream sectors of the power industry, accelerate the 
upgrading of industries such as new materials, energy storage, new energy, 
communications equipment, software design, energy-saving services, smart 
home, system integration, etc., and form new economic growth points.

Increase investment in new energy, new materials, smart manufacturing, 
phase out energy intensive, highly polluting, low-added value and outdated 
production capabilities and methods, encourage clean production and resource 
saving , and steadily build a low-energy consumption development model via 
technical innovation for improvements of the industrial structure and increased 
energy utilization efficiency.

Provide 
equipment 

manufacturing 
capacity to 
support the 
large scale 

development of 
clean energy

Provide the 
necessary key 

capacity to 
support the 

development 
of the  grid

Develop 
industrial value 
chains for the 
Global Energy 
Interconnection

Promote the 
industrial 

transformation 
from a fossil 
energy-based 
structure to 

the one that is 
based on clean 

energy

03
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Financial 

Innovation

The Global Energy Interconnection is capital-intensive, which needs support of international 
finance. Focus on the research of a comprehensive business model that covers energy 
production, transmission and consumption as well as a new investment and financing platform, 
to mobilize the global capital market, and form competitive financial solutions.

Strategic 

Objectives

2020 2030 2050
Develop an internat ional 
b u s i n e s s  m o d e  a n d  a n 
international cooperation 
f ramework,  cons t ruc t  an 
investment and financing 
mode based on enterprise 
credit or project proceeds by 
means of commercial loans, 
bonds, equity financing, etc., 

and prel iminari ly real ize 
the diversification of equity 

financing entities and debt 
financing channels and the 

g l o b a l i z a t i o n  o f  c a p i t a l 
resources. The average annual 

financing flow is expected to 
exceed $1 trillion.

Explore a business model that 
covers the entire industrial 
chain, establish effective 
income distribution, interest 
compensation and policy 
coordination mechanisms, 
o rg a n i z e  d e v e l o p m e n t 

funds of Global Energy 
Interconnection,  set  up 

comprehensive investment 
and financing platforms, form 

a variety of investment and 
financing mode.

Establish an all-round multi-
level financing system that 
covers development-oriented 
financial institutions, policy-
based financial institutions, 
commercial banks, insurance 
a g e n t s ,  s t o c k j o b b e r s , 

industrial funds, Internet-
based financial institutions, 

etc.  The average annual 
financing flow is expected to 

exceed $2 trillion.

Build a win-win business mode

Key

Tasks

Build an  multi-level investment 
and financing system

01 02
Take full advantages of international financial 
institutions such as Asian Infrastructure 
Inves tmen t  Bank .Obta in  po l i cy -based 
financing support from the governments or 
policy-based banks in the form of financial 
discounts, loans, etc., strengthen cooperation 
with international commercial banks, and 
provide a variety of financing services to 
facilitate the construction of the Global Energy 
Interconnection. Establish development funds 
for the Global Energy Interconnection, issue 
bonds in accordance with the characteristics 
of the projects and the need for funds, and 
conduct various forms of financing leasing.

T h e  g o v e r n m e n t s ,  e n e r g y - r e l a t e d 
en te rpr i ses ,  inves tment  and  f inanc ing 
institutions and other participants shall 
promote the Global Energy Interconnection 
together in accordance with market rules, as 
well as sharing the associated benefits and 
risks; subcontractors shall be responsible 
for the building, operation and maintenance 
of the Global Energy Interconnection in 
accordance with the commercial contract; 
and power suppliers or users shall duly 
pay for grid access in accordance with 
access point and voltage level, participate 
in market trade, accomplish  settlement and 
share profits according to  relevant rules.
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Give full play to the motivating role of 
major demonstration projects

03 04

Construct an efficient investment and 
financing guarantee mechanism

Design fair methods to distribute profits among 
various stakeholders, establish a fair interest 
compensation mechanism, and ensure that those 
countries included in the network duly enjoy the 
transmission, interconnection and environmental 
benefits. Promote international policy negotiation 
and investment & financing cooperation, optimize 
the commercial ,  legal,  regulatory and fiscal 
measures for environmental protection, strengthen 
investor  safeguards ,  and reduce barr iers  to 
international investment and financing.

Promote the construction of demonstration 
projects by financial innovation, and in 
turn motivate the financial innovation by 
construction of demonstration projects. 
Explore to form a classic investment and 
financing mode which could be learnt, 
duplicated and popularized.
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Mechanism 

Construction

Mechanism construction is the important guaranty for realizing the safe and economic 
operation of GEI, guiding the relevant parties to actively participate in GEI development, and 
comprehensively promoting various countries’ grid development capacities. The key research 
areas are mechanisms of power dispatching, power trade, educational training and think tank 
construction accommodating to the development of GEI.

Strategic 
Objectives

2020 2030 2050
Various stakeholders jointly formulate 
the regulations of system operation 
and scheduling. Initially set up the 
transnational electricity power co-
scheduling mechanism, construct the 
transnational protocol architecture 
of co-scheduling within continent, 
the volume of transnational and 
transcontinental electricity trade is 

expected to account for around 10% 
of the global electricity consumption. 

Develop a group of far-sighted think 
tanks with outstanding research 

capacities for GEI.

Establish and improve the 
domestic power market, 

consolidate and expand 
the existing transnational 
p o w e r  m a r k e t ,  t h e 

volume of transnational 
and  t r anscon t inen ta l 
e l e c t r i c i t y  t r a d e  i s 

expected to account for 
around 5% of the global 

electricity consumption. 
Form an innovative talent 

team of GEI.

 Establish global power 
g r i d  c o - s c h e d u l i n g 
mechanism, safeguarding 

the safe operation of power 
grid. Basically finish the 

construct ion of  global 
electricity power market, 

the volume of transnational 
a n d  t r a n s c o n t i n e n t a l 

electricity trade is expected 
to account for 20%~30% 

of the global electricity 
consumption. 

Key
Tasks

01 02
Research the operation regulations adapt 
to characterist ics of the centralized 
and distributed clean energy. Establish 
a  transnational and transcontinental co-
scheduling mechanism, form the global co-
scheduling agreement system, realize the 
comprehensive coordination of all levels of 
power-dispatching.

Cons t ruc t  the  sc ien t i f i c  and  thorough 
transnational and transcontinental power trading 
settlement system, safeguarding interests of 
each party of market and maintaining the 
stable operation of market. Set up the tax and 
electricity system to improve the transnational 
and transcontinental power trade.

Research and set up transnational 

and transcontinental power-

dispatching mechanism 

Comprehensively coordinate 

various countries’ tax and 

electricity price system 
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03 04 05
Establish a medium and long-term trading 
mechanism to promote transnational and 
transcontinental electricity transmission, and 
create stable expectations for power generation 
and profits. Develop a flexible short-term 
transactions adjustment mechanism to adapt 
to resource allocation requirements that result 
from fluctuations in the supply of and demand 
for clean energy.

We need to base our efforts on major projects 
to cultivate and attract a group of highly-
qualified personnel covering international 
politics, economic, technology, management, 
financial etc. on a global scale.Provide 
systematic special trainings.

Promote the establishment of 

transnational and transcontinental 

electricity trading mechanism

Establish educational training 

mechanism

Develop international top think 

tank

Establish a strategic research fund 
for the GEI, encourage international 
organizations, non-governmental 
thinktanks, consulting enterprises to 
conduct systematic research on key 
topics, and develop a series of top 
thinktanks. Issue periodic reports on 
key issues or hotspots, to provide 
overall support to GEI research.
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International 

Cooperation

International Cooperation is the foundation and precondition of the construction of the Global 
Energy Interconnection. Thus, all concerned parties need to unify with each other and reach a 
consensus, establish mutual trust and benefit cooperation mechanism and overall coordination 
policy system, promote the construction of the Global Energy Interconnection jointly.

Strategic 
Objectives

2020 2030 2050
Establ ish a  t ransnat ional 
a n d  t r a n s c o n t i n e n t a l 
coopera t ion  mechanism, 
bring the Global  Energy 
Interconnection cooperation 
i n t o  t h e  s t a t e  p l a n s  o f 
al l  concerned countries.  
Realize the multinational 
po l i cy  coord ina t ion  on 

practical operation areas 
as electricity price, tax, 

investment & financing, 
technology and industrial 

d e v e l o p m e n t ,  f o r m  a n 
international GEI technical 

standard system agreed by 
all the parties.

Accelerate the establishment of 
the Global Energy Interconnection 
Development and Cooperation 
Organization(GEIDCO), promote 
the collaboration between the 
GEIDCO and the active international 
organizations, and develop an 
international cooperation platform  
covering various fields and levels, form 

an international cooperation mechanism 
which the international organizations, 
government departments, scientific 

research and consulting agencies, 
financial institutions and energy electric 

enterprises all take part in. Jointly 
establish a working mechanism for 

researching an international GEI 
technical standard system.

Es tab l i sh  a  g loba l 
c o o p e r a t i o n  a n d 
coordination mechanism, 
carry out the all-around 
practical cooperation 

between countries, and 
bring about a new global 

energy management 
sys tem of  win-win 

cooperation.
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Key
Tasks

01

02

04

05

Promote the leading role of the GEIDCO in theory spreading, strategic planning, 
standards formulation, resource support, project development, and so on, and 
strengthen its collaboration with active international organizations and institutions 
to jointly promote the development of the Global Energy Interconnection.

Tackle key problems jointly, deepen collaborative research on energy resources 
and technologies, climate change, policies, laws and regulations and business 
mode, establish a data information and achievements sharing mechanism.

Jointly research and push the development of a GEI technical standard system 
framework. Formulate relevant international standards, and promote its global 
application.

All concerned parties need to develop and coordinate the relevant energy 
security-guaranteeing policies based on global development trends, build an open 
and transparent international energy market, and break down the barriers for 
international energy cooperation with respect to politics, economy, technology, 
finance and taxation, policy, etc.

Combine the power of government departments, scientific research and 
consultation agencies, financial institutions, and energy and electric enterprises, 
jointly promote the construction of projects including large-scale clean energy 
bases and transnational interconnected grid.

Promote  the 
GEIDCO's 

strategic 
leading role

Carry out 
research on 
major issues

Develop a 
technical 
standard 
system

Establish 
a policy 

coordination 
mechanism

Jointly 
promote the 
construction 

of key projects

03



Looking forward to the future, it’s significant, far-reaching, promising and in 

accordance with the common interests of all mankind to achieve the Global Energy 

Interconnection, promote world energy transition and accelerate global economic 

development. The Global Energy Interconnection Development and Cooperation 

Organization (GEIDCO) is ready to work together with the international community to 

advance consensus and deepen practical cooperation,  jointly promote the development of 

the Global Energy Interconnection and world energy and economic transition, implement 

a clean, low-carbon and sustainable development, bring benefits and a brighter future for 

all mankind.

Conclusion



UHV 
Grid

Grid
Development Electricity 

Replacement
Clean 

Replacement

Smart 
Grid

International Cooperation

Technological Innovation

Industrial Innovation

Financial Innovation

M
echanism

C
onstruction

www.geidco.org

Weibo WeChat




