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Thailand’s search for new energy

Thailand’s Energy Mix in 2015
Source: Energy Policy and Planning Office, 

Ministry of Energy

30% NG imported from 
Myanmar

Most electricity 
imported from Laos
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Thailand’s search for new energy

Significant reduction in prices per MW of 
renewables, but storage is necessary to 
mitigate transients
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Green Hydrogen Case Study: EGAT Lam Takhong wind hydrogen hybrid

115kV Switchyard

EGAT Learning 

Center for 

Renewables

Hydrogen Energy 

Storage System

Statcom, 

Switchgear, and 

Control Room

• Green Hydrogen from wind energy, 12x2 MW wind turbines, by electrolysis

• First grid scale green hydrogen production and wind hydrogen hybrid plant in Southeast Asia

• Electricity from hydrogen feeds EGAT learning center, first sync in 2018
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EGAT Lam Takhong Electricity Flows
Excess Electricity

Hydrogen Production varies 
with wind energy
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Components of the Hydrogen Energy Storage System Lam Takhong

Storage Tanks

Transformer and 
Switchgear Room

Diaphragm Type Compressor

PEM Fuel Cells

Demin Water 

Treatment, Cooling 
and Controls

PEM Electrolyzer
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Operation of the Lam Takhong Hydrogen Energy Storage System



Electrical Output
3 Mwh

Efficiency of Energy Storage is 31-42% 

700 kWh x 15hr.

300 liters/hr PEM Electrolyzer

O2 to atmosphere, 137 kg/h 

Green H2 = 145 m3/h
13 kg/h Oil free H2 compressor

25 --> 240 Barg

H2 = 240 Barg

H2 Storage Tank

H2

9 tanks 
240 Barg
capacity = 15m3

O2 from atmosphere

H2 PEM Fuel Cell

400 V, 3 phase

300 kW

Power Supply

Demin Water Plant

Recirculation Water

Design Parameters of Lam Takhong Hydrogen Energy Storage System
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Green Hydrogen from Lam Takhong

• 1 kg of green hydrogen uses 41.73 kwh of electricity (highest efficiency)

• LCOE of electricity from Lam Takhong wind turbines is 3.1 baht

• 1 kg of green hydrogen LCOE 129.6 baht (3.4 USD) in electricity costs

• With electrolyzer equipment costs, 1 kg of green hydrogen costs 238.6 baht ~ 6.27 USD

IEA 2019

Green Hydrogen 
from Lam Takhong
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Hydrogen as Energy Storage: Lam Takhong Experience

• Usage of hydrogen, limited by issues with fuel cell

• Lesson 1: chemical generation limited by property curves

• Break in deterioration

• I-V-load curves 

• High currents strain electrical components, inverter/converter
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Hydrogen as Energy Storage: Lam Takhong Experience

Three way cooling 
water control valve

Heat Exchanger

Air Blower

Fuel Cell and Hydrogen 
Recirculation

Water Recovery Tank 

High Water is an 
Alarm, but flooding 
fouls FCRecirculation pump 

fail no alarm but 
power

• Lesson 2: System is simple but every part is critical
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• Lesson 3: Hydrogen stored for long time, but Electrolyzer membrane is permeable

• Hydrogen safely stored without leaks over a year during wait for inverter converter fix

• Long storage caused permeation of oxygen to hydrogen side, dangerous

• Purging of Electrolyzer, O2 in H2, H2 in O2 sensors for safety

Hydrogen as Energy Storage: Lam Takhong Experience



Thailand pledge to be carbon neutral by 2050
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The Future of Hydrogen in Thailand
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Renewable Type New Installed Capacity in 2037 from 2018 (MW) Total Capacity in 2037 (MW)

Solar 9,290 12,139

Floating Solar 2,725 2725

Wind 1,485 2,989

Hydro 0 2,920

Small Hydro 69 308

Biomass 3,500 5,790

Biogas 1,183 1,565

Waste 444 975

Total 18,696 29,411

The Future of Hydrogen in Thailand

• Future RE generation capacity set by Alternative Energy Development Plan overseen by 
regulator

• In 2037 new RE capacity is 18.7 GW, 38.1% of planned capacity in 2037

EGAT will be hybrid floating solar, hydro, BESS power plant
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The Future of Hydrogen in Thailand

Lower Electricity Cost, 
Excess Electricity, New 
Technologies = Low Cost 
Green Hydrogen

Reliable, High Eff. 
Electricity Generation= 
Lower Investment for 
Storage and Electrolysis
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Mixing of Hydrogen with 
Natural Gas up to 20%

The Future of Hydrogen in Thailand



Thank You
Questions: Yosapol.r@egat.co.th


