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Ministry of Energy 
Energy Policy and Planning Office (EPPO)
Focus on developing Thailand's network system to be intelligent.
(Grid Modernization) 
4D1E (GOING TO BE SMART GRID AND ENERGY TRANSFORMATION)
• DIGITALIZATION : Using a digital system to replace an analog system

• DECARBONIZATION :Carbon dioxide reduction

• ELECTRICFICATION : Promote the use of electric cars

• DECENTRALIZATION : Decentralization of control power according to districts and localities

• DE-REGULATION :Repeal of outdated regulations Not keeping up with technology

5 PILLARS (DRIVEN) : Five pillars driving Thailand's smart grid system
• Energy Management System (EMS) : Electrical energy management system efficiently

• Demand Respond (DR): Load Response 

• Renewable Energy (RE) FORECAST : Forecasting electricity produced from renewable energy

• ENERGY STORAGE SYSTEM :

• MICROGRID & PROSUMER :Microgrid and prosumer systems, microgrid technology that can manage the 

electricity producer side and use electricity at the same time by relying on a small electrical network

• EV INTEGRATION  : Integration of electric vehicles and the 30%@30% policy (reduce ICE engines, 

increase EV cars)





Related technology and energy transition In the near future and businesses related to solar cell systems and smart grid systems

Current system: 
wind power, solar 
cells, biomass, 
power plants, gas, 
electrical grid

emerging system
Energy storage systems (batteries), 
behind-the-meter electricity 
generation sources, cloud computing, 
big data, home energy management 
systems, smart grids, energy demand 
management systems, electric 
vehicles, smart lighting

Emerging Markets
Artificial Intelligence (Artificial 
Intelligence), DERMS: 
Distributed Power 
Generation, Block chain, ioT, 
VPP: Virtual Power Plant, 
edge computing, 
cybersecurity, nuclear



Energy Storage Overview

Energy storage Overviews, consisting of: 

• Magnetic 

• Internal (Thermal 

• Chemical

• Kinetic

• Electrostatic

• Elastic Potential

• Gravitational potential

• Nuclear



Energy Storage technologies applied used in Thailand  

1. Hybrid hydro power plant combined with BESS+Microgrid EMS (Microgrid Energy Management 

System)Hydro Floating Solar Hybridge 

2. Energy Storage System (ESS)

3. Hydrogen Technology

4. Carbon Capture and Utilization (CCU)

5. Small Modular Reactor (SMR)



Energy Storage in Thailand

 Hydro Solar Floating+BESS+ Microgrid

Energy Management System (EMS)
 Pumped Hydro +BESS  Hydrogen Energy 

Storage Power Plant + 
BESS 



Energy Storage in Thailand

Carbon Capture System: at Maemoh Coal Mining  and Khonkhean NG Fusion Small Modular Reactors (SMR)



Energy storage in batteries and connect the system to the 
electricity grid, (Battery Energy Storage System: Grid Scale BESS)
The graph shows the increasing use of renewable energy from solar system 
and bringing batteries to work with renewable energy 



Battery Energy Storage System (BESS)  

Battery BESS for Energy storage consisting of:

1. Lithium Iron Phosphate : LFP

- Safety , Decomposition temperature > 270 C   

- Deep of Discharge (DOD),  Charge and Discharge, increased cycle 

2. Lithium Nickel Manganese Cobalt : NMC

- Capacity Density per areas increased 

- Quick charge and low temperatures

For using batteries to store energy in the industrial sector and power plants, LFP is commonly used for safety. 
Increase the energy stability of the Grid

In the automotive or EV industry, both LFP and NMC are used, 
depending on the application suitable for that model.



Technical Data for Battery Energy Storage

 State of health : SOH >>>

 Current rate : C rate >>> ability to supply 

current compared to capacity

battery health Or how many % of your battery has deteriorated? For example, 
when it was first used it had 100% capacity, but after 2 years of use, 
it had 90% remaining, which means SOH = 90%.

* Battery Charge Cycle >>> The number of cycles that a battery can be used before it deteriorates. 
For example, Sungrow's battery can supply energy for 5,000 cycles, 
which if we estimate that 1 day = 1 Cycle, it means that the battery has a lifespan of approximately 14 years (5,000 / 365 = 14 )

* Deep of Discharge (DOD): The value of the depth of discharge (%) is easy to understand: If 
our car has a full tank of gas And we used it all up, that is, 
used it up 100%. When we refilled it, it started up without any problems. 
But if it's a battery If the battery runs out to 100% often, 
it will cause the battery to deteriorate very quickly.
So we have to manage Let the battery supply only 80% of energy (20% remaining),
then we stop supplying energy (Discharge) and then we add more energy (Charge) to the 
battery. Slowly supply full power.



Credit Source: Energy Research Institute Chulalongkorn University

Comparison table of battery types and Li-Ion battery supply chain



1 Maximize Self Consumption 

2. Energy 

3. Power Quality 

4. Energy Arbitrage 

5. Peak Shaving 

6. Custom Solution

Benefits of the BESS battery power generation system



Main Equipment of Battery Energy Storage System, BESS



Solar Power Plant +BESS 



Diagram of BESS grid Connection installation at CSCS (Computer Substation Control System) 

Energy Management System (EMS)  at CSCS 

• Battery Energy Storage System (BESS) 

• Diesel Generator 

• Solar Farm 

• Wind Farm 

• Hydro Power

• Grid 22/115KV 

• CSCS (Computer Substation Control System)



Credit source: SGtech, Naraesuan University



Example: Samui Island BESS 

Projects,50MW/50MWh



Project Reference BESS and  
Case Study in Thailand EGAT-PEA-
Private 
• 1. Microgrid Maesarieng, Maehongsorn, BESS 

3MW/1.50MWh/PEA

• 2. Microgrid Betong (BESS 4MW)/PEA

• 3. Microgrid Kho Paluay (BESS 4MW)/PEA

• 4. Microgrid Phabong (BESS 4MW)/PEA

• 5. Substation Praw, Chiengmai (BESS 4 MW)/PEA

• 6. Substation Bamnednarong (BESS 16MW)/EGAT

• 7. Substation Chaibadan (BESS 21 MW)/EGAT

• 8. Sirinthorn Dam Hydro Power (BESS 4MW)/EGAT

• 9. Ubolratana Dam Hydro Power (BESS 4 MW)

• 10. Super Energy Pcl. (BESS+PV = 136 MW)

• 11. GPSC (BESS 1 MW)/ PTT Group



BESS PRE-COMMISIONING TEST

BATTERY SUB-SYSTEM PRE COMMISSIONING TEST

1) VOLTAGE CHARGING

2) CURRENT CHECKING

3) THE SOC OF BATTERY ESTIMATE

4) BATTERY FAULT DEFECT AND ALARM ONLINE

5) BATTERY CHARGE/DISCHARGE MANAGEMENT

6) BATTERY SOH TEST

PCS TEST (POWER CONVERSION SYSTEM) PRE COMMISSIONING  TEST

1) CHARGE FULL AND DISCHARGE EMPTY TEST

2) BESS CAPACITY TEST

3) MAXIMUM ACTIVE/REACTIVE POWER CAPACITY TEST

4) QUARDRANT TEST

5) ROUND-TRIP EFFICIENCY  

6) NOISE TEST - FULL LOAD



OPERATION AND MAINTENANCE BATTERY ENERGY STORAGE SYSTEM (BESS)  

• WARANTEE FOR 10 YEARS (BESS)

• WARANTEE FOR OPERATION AND MAINTENANCE 3 YEARS

• PREVENTIVE MAINTENANCE EVERY YEAR 

• CHECK AND BALANCE CELL OF BATTERY EVERY YEAR

• REPLACE, BCU,BMS, MONITORING SYSTEM

• CHECK HAVC SYSTEM, EVERY YEAR 

• CLEANING AIR GRILL AND FAN EVERY MONTH

• CHECK CABLING AND ELECTRICAL EQUIPMENT EVERY 6 MONTHS

• CHECK FIRE FIGHTING SYSTEM  EVERY YEAR



Microgrid Maesarieng, Maehongsorn, Province, 

Thailand
• BESS 3 MW. / 1.5 MWh.

• Diesel Generator 5 MW.

• Hydro Power 1.3 MW.

• Solar Farm 4 MW.

• GRID 22 / 115 KV.

Microgrid Technology 
Microgrid EMS, Microgrid Controller 





 Microgrid Maesarieng, Maehongsorn, Thailand

Published at Microgrid Knowledge (USA) and Solar quarter (India) 
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