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About Ember

We are an independent energy think tank that 
aims to accelerate the clean energy transition 
with data and policy.

Our mission is to: shift the world to a clean, 
electrified energy future.

Our data is open, free, and easily downloadable.

https://ember-climate.org/data/data-catalogue/
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How AI enables higher VRE integration
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Output variability

Optimal dispatch, 
system stability and 

security control.

Output uncertainty

Improved
forecasting

Location-
specificity

Dynamic line 
rating

Low availability

Predictive 
maintenance
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AI dynamic line rating maximizes existing grid capacity 

Grid development 
cannot keep pace 
with RE capacity 
expansion. 

New RE generation 
typically requires tx 
upgrade or 
augmentation 
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AI dynamic line rating maximizes existing grid capacity 

AI turning raw, 
uncertain input into 
real-time limits that 
grid operators can 
actually use.

It might be a high 
impact solution 
given ASEAN’s rainy 
seasons and strong 
wind resources.
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AI predictive 
maintenance 
reduces unplanned 
outages

By detecting early 
degradation signs, 
allowing proactive 
maintenance.

Increasing reliability and 
availability of renewable 
generation and grid 
assets.
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While generating $200 billion in cost 
savings and reducing 660 million tonnes of 
CO2e emissions
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Challenges and risks

⚠
Data

limitation

⚖
Regulatory 

uncertainty and 
liability risks

🛡
Cybersecurity

👥
Organizational 

and cultural 
barriers
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Recommendations

📈
Mandate VRE 
forecasting

🏛
Strengthen data 

and model 
governance

🛡
Embed data 

protection and 
cybersecurity

󰞳
Build

workforce

🔍
Phased roll-out, 
close monitoring 
& plan additional 

budget



Thank you!

lam.pham@ember-energy.org

Scan below for the report


