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Solutions with Satellite image, 
Forecasting combination, and AGC
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Background

Mr. Nguyen Ba Hoai has been working for the National Power System and Market Operator 
(NSMO, formerly EVNNLDC) for more than 10 years. He is currently the Deputy Manager (in 
charge) of the Renewable Energy Management Department. He received both his Bachelor’s 
and Master’s degrees in Electrical Power System from Universiti Tenaga Nasional (UNITEN), 
Malaysia. His responsibilities include the application of science and technology in developing 
tools for renewable energy operations, such as monitoring, forecasting, and management 
renewable energy. He also serves as the key focal point for international cooperation with other 
system operators around the world. Prior to this role, he gained extensive experience in the 
field of SCADA/EMS, particularly with AGC and state estimation.



Overview of Vietnamese Power System 
and Renewable Energy Development1
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Electricity Demand Development in Vietnam
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Renewable Energy in Vietnam

Rapid capacity growth in a short time (03 years: 2019-2021), concentrated in 
specific regions

Wind Farm: 5,106 MW

8,974 MWSolar Farm:

Rooftop Solar: 7,660 MW

Small Hydro: 5,927 MW

Biomass: 439 MW

Total Installed Capacity 

(Renewable Energy)
28,319 MW  (~34%) 



NSMO’s solutions in Renewables Operation
2 - Satellite Image

- Forecasting Combination
- AGC
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Solar Rooftop - Satellite Image Data

Near-real-time Solar Irradiation Map
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Solar Rooftop - Satellite Image Data

Estimation of Rooftop PV generation



9

Solar Rooftop - Satellite Image Data

Rooftop solar management tool

2x2km resolution irradiance

> 800 110kV Substations (for 

Whole Country)

40-60 minutes
Near-real-time
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Forecasting Combination for Utility-scale RE Power Plants 

Vietnam Forecasting Model
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Forecasting Combination for Utility-scale RE Power Plants 

Forecasting combination algorithm

𝑛𝑀𝐴𝐸 =෍

𝑖=1

𝑛
|𝐹𝑖 − 𝐴𝑖|

𝑃𝑖𝑛𝑠𝑡𝑎𝑙𝑙𝑒𝑑_𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦

Real-time running Tool for RE Operator Accuracy Improvement

𝐹𝑖:      Forecast values

𝐴𝑖:      Actual values
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Grid Overload – Automatic Generation Control 

Online control RE plant
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Grid Overload – Automatic Generation Control 

Online control RE plant

Online control

Overload areas

NSMO Innovation

Calculate every 4s, send control signal every 8s

Covers 220/110kV network & inter-area 500kV 
AC lines

NSMO inhouse algorithms: the power ceiling 
and sequential line



Operational challenges and 
solutions under study3
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Distributed Energy Resource Management System (DERMS)

Upcoming Event: G-PST Workshop on DERMS & AI Applications

October, 2025 Hanoi, Vietnam 

Source:
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Enterprise Service Bus (ESB) – Message Bus

Proposed model for Vietnamese 

TSO- DSO Coordination

OTMB/ESB Architecture 

from Oracle

Source: https://www.oracle.com/ie/a/ocom/docs/industries/utilities/utilities-
integrate-operational-tech.pdf 
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Thank you!
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