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Renewable capacity 
expansion investments 
accelerated 85% over 
the last five years. 

By 2022 renewable 
capacity mix:
• China : 36%
• European Union: 35%
• Global: 28%
• United States: 26%
• India: 8%

Countries Making 
RE Targets

2022-2027 targets:
• World net zero by 2050 targets plan for renewable capacity 

addition 3777 GW

• Accelerated renewable addition target will add renewable 
capacity 2950 GW
• China: 1190GW
• European Union: 450GW
• United States 360GW
• India: 217GW
• Brazil: 83GW
• Other Countries: 650GW
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Ref: International Energy Agency, “Renewable Electricity – Renewables 2022 – Analysis and Forecast to 2027” 
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Power Grid Planning with Higher Renewable Share
Planning and operating a power grid involves various levels of decisions, which are informed by 
multiple tools and data.
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Renewable Energy Desk Supporting Pillars

Ref: De Silva, Thushara et.al.,2024  “An Overview of Renewable Energy Desk Activities for Power Grid Operations and Planning” National Renewable Energy Laboratory
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RE Desk for Power Grid Operator and Stakeholders

Distribution 
Control Center

System Control Center

Distribution System Operator

System Operator
Capacity expansion planning
Renewable development
Renewable procurement

RE Development Institute
Renewable development
Renewable data 

Regulator 
Regulating grid expansion and 
operation

Bulk Energy 
System

• System operation planning
• System operation 
• Communicating with bulk system

Renewable Energy Desk 
(RE desk)

RE Developer
Renewable development
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Operation Planning with  Renewable Energy Desk

Bulk system operation

Operation planning framework with weather forecasting various spatial and 
temporal resolution
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Planning Framework to Support High RE share

Integrated modeling framework

Wind and solar resource 
data, hydropower water 
use, load and electrification, 
new technologies, and grid 
data are crucial elements
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Reserves to Meet Variability and Uncertainties
Estimating multiple reserve types:
• Reserves from online or offline generators (spinning and non-spinning reserves)
• Event or non-event response (contingency and normal operation)
• Time to respond (regulation reserves, load following and flexibility, replacement reserves)
• Currently, power grid has small % of net load as spinning reserve from conventional power plants
• Reserves estimations need to consider renewable energy forecast errors

Reserve monitoring display of renewable energy desk (from ERCOT )
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Grid Flexibility Assessment
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• Higher renewable share requires additional 
flexibility to balance system variability

• Comprehensive assessment of current and 
planning horizon using an integrated modeling 
framework is a starting point.

Flexibility options/technologies
• System operation practices
• Demand response
• Flexible generation sources
• Transmission network improvements
• Storage options

Flexibility options beyond physical assets 
including - demand side management.

1. Downward ramping capability
2. Minimum generation flexibility
3. Upward ramping flexibility
4. Peaking capability
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Renewable Energy Curtailment Analysis

• Figure illustrates example from Sri Lanka 
capacity expansion studies

• System operator’s capacity expansion 
plans indicate renewable energy 
curtailment in future years

Investment on grid flexibility 
options and reducing renewable 
energy curtailment can be 
analyzed as an economic 
problem

Sample weekly dispatch during high wind season (CEB, 2023)

Ref: Ceylon Electricity Board, 2023. “Long Term Generation Expansion Plan 2023-2042.” Technical report. Colombo, Sri Lanka
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Overview of Renewable Energy Data Explorer

Visualizes geospatial data layers 
to facilitate informed decision 

making

Data and features are 
customizable at regional, country, 

and global scales

Web-based geospatial platform 
designed to provide access to 

renewable energy data

www.re-explorer.org/re-data-explorer

• Renewable energy data is crucial to enable renewable energy desk, renewable energy development and 
procurement

• RE Data Explorer includes multiple years of solar resource data and wind resource data of South Asian countries

Ref: National Renewable Energy Laboratory www.re-explorer.org/re-data-explorer

http://www.re-explorer.org/re-data-explorer
http://www.re-explorer.org/re-data-explorer
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Summary and References
• Grid operation with high RE share involves technology upgrades, such as 

renewable energy desk
• RE Desk has several pillars in addition to technology upgrades
• Power grid planning studies inform renewable energy expansion and operation 

decisions
• Renewable data, workforce, regulatory are important pillars in efficient grid 

operation
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