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Ø Asia-Pacific : A dynamic region for global green transition.
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1.1 Global Green Transition

Trends of global power installed capacities
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GDP growth in the Asia-Pacific region from 2010 to 2021
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• World (2021):  total installed capacity  8 TW, wind and solar power 1.66 TW,  

accounting for 20.8% of the total. 

• Asia-Pacific (2021): total installed capacity ~4 TW,  wind and solar power 0.91 TW, 

accounting for 23.3% of the total. 
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n Asia-Pacific countries have set low-carbon goals and promoted power 
interconnection to achieve green transition.

1.1 Global Green Transition
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Ø An Enabler for Green Transition  

• GEI is an important platform for the large-scale development, transmission, and 
consumption of clean energy resources worldwide.

• Smart grid + UHV grid + Clean energy，adopted in the IPCC AR6 Report.
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1.2 Global Energy Interconnection (GEI) 
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Ø Strong economic growth with immense potential. 2023~2027, GDP growth rate 

will be 4%, higher than  the global level of 3.2% . 1

Ø Deepening cooperation, more inclusive and sustainable economy. RCEP will 
improve the integration of industrial chains in the Asia-Pacific region and increase 

GDP growth by 0.86 percentage points. 2

Forecasts for the annual GDP growth rate in the Asia-Pacific region from 2023 to 2027 

2.1 Vigorous Economic Development
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1  Source: IMF
2 Source: CAITEC ,"RCEP Impact Assessment Report on Regional Economy"
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2.2 Abundant Clean Energy Resources

Distribution of main river basins in the 
Asia-Pacific region

Distribution of wind energy resources in the 
Asia-Pacific region

Distribution of solar energy resources in the 
Asia-Pacific region

Mainly distr ibuted a long the Yar lung 
Zangbo River, the Yangtze River, the Ganges 
River, and the Mekong River, etc.

The potential of low-speed 
wind power resources in 
Southeast Asia is 140 GW.

The cost in Australia 
is 3.4 US cents/kWh.

Hydropower Wind power Solar power

13 PWh/y

28% of the world's total

390 PWh/y

19.5% of the world's total

50602 PWh/y

24.3% of the world's total



Ø Power demand growth.  Power demand to reach 23.6 and 36.8 PWh, by 2035 

and 2050. Growth rate of ~5% during 2021~2035, 3% during 2036~2050. 

Ø Cleaner power supply. Installed capacity to reach 9.88 and 16.83 TW, by 

2035 and 2050. Clean energy accounts for 84.2% and 93.1%.
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Outlook for power demand in the Asia-Pacific region

2.3 Growing Demand and Cleaner Supply 

Region
Power demand (PWh) Growth rate (%)

2021 2035 2050 2021-2035 2036-2050

East Asia 9.6 14.9 19 3.2 1.6

Southeast Asia 1.1 2.1 3.6 5 3.8

South Asia 1.7 6.1 13.5 9.7 5.4

Oceania 0.3 0.5 0.7 3.6 2.8

Asia-Pacific 12.7 23.6 36.8 4.6 3

Outlook for installed capacity in the Asia-Pacific region
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Ø An global database 
• 20 kinds data of 3 categories : resources, geographic and human-related data. 
• Data volume 94TB, spatial resolution 30m, max time span 120y, hourly time-resolution. 
Ø An multi-criteria assessment model 
• 3 levels: theoretical, technical potential and development cost of hydro, wind and PV 

resources, with hour-by-hour power generation characteristics analysis. 

3.1 Research models: GREAN
      Global Renewable-energy Exploitation Analysis platform

GIS system

LCOE
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cost
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Off-site transportation 
 & grid-connection cost
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cost
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Technical roadmap for RE resource assessment

Output 
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Statistical analysis of the RE resource characteristics 
over many years

Wind speed

GHI
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Ø Fast, scenario-by-scenario, hour-by-hour simulations of 8760h time series data
Ø System operating analysis under multiple time scales, solve the analysis problem of source-

load- storage timing coupling characteristics 
Ø Expand the power system model into a electricity-centered multi-energy system model,  

based on P2X technology

3.1 Research models: GTSEP
       Generation Transmission Storage Expansion Planning

Electric-centric multi-energy system based on P2X technology 

Hydrogen

8760 hours sequential simulation  
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3.2 Clean Energy Development Philosophy

Generat ion
BUILD  LARGE-SCALE  CLEAN  ENERGY  BASES

Market
INTEGRATE  INTO  A  MULTI-TIER  AND  MULTI-
REGIONAL  MARKET

In terconnect ion
 CONNECT  INTO  A  WIDE-RANGING  AND  STRONG  

POWER  GRID  
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3.3  Layout of Clean Energy Bases

u 60 bases, total capacity is about 290GW

• 17 Onshore wind bases, LCOE 2.1-2.9 cents

• 12 Offshore wind bases, LCOE 3.4-4.1 cents

• 31 solar power bases, LCOE 1.4-1.7 cents
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3.4 Decarbonization with Electricity and Hydrogen

Ø Coordinated development of green electricity and hydrogen, to establish an 
efficient and flexible zero-carbon energy system.

Outlook for the coordinated development of electricity and 
hydrogen  in China by 2060

Schematic diagram of global supply, demand and 
delivery scale of green hydrogen in 2050

• China's demand for green hydrogen in 2060:                                    

75 million tons
• Newly installed capacity in receiving regions:                                                 

55%

• New power transmission channels:   93 GW

• New hydrogen pipelines:  100 billion m3/y

• Wind and solar curtailment:                 4%

• New-type storage replacement:  140 GW

• Full load hour of transmission lines: 6500
• Utilization rate of hydrogen pipeline: 85%
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3.5 Promoting Clean Energy with Power Interconnection

The future Asia-Pacific power interconnection will mainly present a frame of two 
horizontals and two verticals.

Overall Outlook of the Asia-Pacific Region Power 
Interconnection
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2050

• Powr source: 8.43 TW

• Clean energy: 92.9 %
• Intra-regional :  Mongol ia-China, 

China-Japan-ROK-DPRK
• Inter-regional: Central, Southeast, 

South Asia, Russian Far East

2035

• Power source: 5.98  TW

• Clean energy: 85.1 %
• Intra-regional: Mongolia-China, 

China-Japan-ROK-DPRK
• Inter-regional: Central, Southeast, 

South Asia, Russian Far East

2030

• China: carbon peak; wind and 

solar, 1.2  TW
• ROK:  renewable energy installed 

capacity, 58 GW
• J a p a n :  r e n e w a b l e  e n e r g y 

generation, 36 %

Status Quo

• Clean energy installed capacity:  

45.5 %

• Power trade & interconnection: 
small-scale and weak

Ø East Asia: Based on the advantages of market, technology, capital, and power 
interconnection, to ensure reliable power supply and green transition.

Illustration of power grid interconnections at present

Illustration of power grid interconnections by 2050

3.6 Regional Power Interconnection
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2050

• Power source: 1.45 TW

• Clean energy: 87.9 %
• Intra-regional: a robust 500 kV grid 

formed in Indochina Peninsula
• I n t e r - r e g i o n a l :  n e w  D C  l i n e s 

connecting China, South Asia and 
Australia

2035

• Power source: 800  GW

• Clean energy: 81 %
• Intra-regional:  three synchronous 

grids formed in the Malay Islands 
• Inter-regional: connect with China 

and South Asia via DC projects

2030

• Vietnam: offshore wind,7~8 GW

• Singapore:  PV, 2 GW

• Myanmar: hydropower, 9 GW
• The Philippines: renewable energy, 

15.2 GW

Status Quo

• Clean energy installed capacity:  

32.6 %

• Power interconnection: mainly 
bilateral

Ø Southeast Asia: Building a green, safe, flexible, and large-scale allocation hub 
of clean energy, to achieve multi-level integration in the region.

3.6 Regional Power Interconnection

Illustration of power grid interconnections at present

Illustration of power grid interconnections by 2050
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Ø South Asia: Building transmission channels connecting clean energy resources 
inside and outside the region, to improve power accessibility and safety.

2050

• Power source: 6.64 TW

• Clean energy: 94.2 %
• Intra-regional: Sri Lanka connects to 

South Asian continent via  undersea 
DC channel

• Inter-regional: expand interconnection 
capacity with West and Southeast Asia

2035

• Power source: 2.9  TW

• Clean energy: 83.7 %
• Intra-regional: interconnection 

between  India, Bangladesh and 
Bhutan

• Inter-regional: interconnection 
between East, Southeast, Central, 
and West Asia

2030

• India: wind and solar, 420  GW

• Pakistan: solar 12.79 GW, wind 

12.83 GW

Status Quo

• Clean energy installed capacity:  

42.6 %

• Power interconnection: weak 
foundation

3.6 Regional Power Interconnection

Illustration of power grid interconnections at present

Illustration of power grid interconnections by 2050
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Ø Oceania: Forming a low-carbon energy delivery base featured with green 
electricity and hydrogen, to promote economy diversification.

2050

• Power source: 310 GW

• Clean energy: 99.6 %
• Intra-regional :  capaci ty  between 

Australia and Papua New Guinea
• Inter-regional: Australia connects with 

Indonesia

2035

• Power sour: 180  GW

• Clean energy: 74 %

• Inter-regional: Australia connects 
with Papua New Guinea

2030

• Australia: GHG down by 26~28 
%

• New Zealand:  GHG down by 50%

• Papua New Guinea: net zero 
emission in power sector

Status Quo

• Clean energy installed capacity:  

46.7 %

• Power interconnection: no cross-
border project

3.6 Regional Power Interconnection

Illustration of power grid interconnections at present

Illustration of power grid interconnections by 2050
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Join Hands for Innovation and 
Development

Creating a Better Future Together


