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1. ENERGY TRANSITION AND THE ROLE OF HYDROGEN [1]

WORLD ENERGY TRANSITION: DECARBONIZING THE GLOBAL ENERGY SYSTEM

• Target: 1.5°C above pre-industrial 
levels  net-zero by 2050 ( all GHG 
emissions produced are 
counterbalanced by an equal amount 
of emissions that are eliminated)  A 
rapid decarbonization is required.

• Two aspects of decarbonization: 
 Reducing the GHG emissions 

produced by the combustion 
of fossil fuels:

 Use of zero-carbon 
renewable energy 
sources (wind, solar, 
hydropower, 
geothermal and 
biomass) and 
electrifying as many 
sectors as possible; 

 Energy efficiency 
promotion to reduce 
the demand for energy

 Absorbing carbon from the 
atmosphere by capturing 
emissions and enhancing 
carbon storage in agricultural 
lands and forests.



TECHNOLOGICAL OPTIONS FOR PRODUCING HYDROGEN 

IEA (2019). The Future of Hydrogen - Seizing today’s opportunities

• H2 can be produced 
by various energy 
sources and 
technologies; 

• In-situ use of H2
creates no GHG 
gases, particulates, 
or sulfur oxides;

• Upstream H2
production can have 
a high CO2 intensity 
if fossil fuels are 
used. This 
disadvantage can 
only be overcome by 
using renewables or 
nuclear as the initial 
energy input or 
equipping fossil fuel 
plants with CCUS.
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• H2 is extremely difficult to 
transport and store;

• NH3, a H2-based product, is an
energy source (HHV: 22.5 MJ/kg) 
that can replace fossil fuels; 

• NH3 can easily be rendered liquid 
by compression to 0.8 MPa at 
atmospheric temperature; 

• NH3 can be transported and stored 
in massive quantities;

• NH3 does not generate CO2 when 
it burns;

• NH3 is toxic and needs to be 
handled carefully.

https://www.pcrg.unsw.edu.au/alternative-green-and-cost-effective-processes-for-ammonia-production-%E2%80%93-green-ammonia
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FUEL CHARACTERISTICS OF METHANE, HYDROGEN AND AMMONIA
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Source: Jeffrey Goldmeer (2021). Ammonia as a gas turbine fuel, GE Gas Power

AMMONIA GAS TURBINE (AGT)
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 Experimental equipment and conditions: 
 2 MW natural gas-fired turbine
 Ammonia to natural gas mixing ratio 

(LHV): 0-25%
• Additional physical work for ammonia co-

firing mode:
 Ammonia supply system
 Replacement of the exiting combustor 

(due to difference b/w ammonia and 
natural gas combustions)

 Installation of a new NOx removal 
device

• Results: 
 Ammonia co-firing is effective for 

reducing CO2 emissions
 The NOx removal device can reduce 

NOx concentration below 7 ppm;
 Total efficiency of ammonia/natural 

gas co-fired gas turbine co-generation 
system can be kept at the same level 
as a natural gas fired system.

(Source: Ito Shintaro et al., “Development of 
Ammonia Gas Turbine Co-Generation 

Technology”, IHI Eng. Review, Vol.53, No.1, 2020)

AMMONIA/NATURAL GAS CO-FIRED 
GAS TURBINE
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H-25 Series gas turbine

 Mitsubishi Power, a subsidiary of Mitsubishi Heavy Industries (MHI) Group, has commenced development of a 40-megawatt (MW) class gas turbine that is fueled by 100% 
ammonia (NH3). The project was started in response to the increasing global focus on decarbonization. As firing of ammonia produces no carbon dioxide (CO2), carbon-free 
power generation is achieved. 

 Going forward, after combustion and other testing, Mitsubishi Power is targeting commercialization in or around 2025. When achieved, it will mark the world's first 
commercialized gas turbine to make exclusive use of ammonia as fuel in a system of this scale, and will aid in the promotion of decarbonization of small to medium-scale 
power stations for industrial applications, on remote islands, etc.

(https://power.mhi.com/news/20210301.html)
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Source: Jeffrey Goldmeer (2021). Ammonia as a gas turbine fuel, GE Gas Power

• Ammonia can be burned efficiently 
with very low emissions NOx 
without using catalysts;

• Ammonia blends can be used 
efficiently, with low NOx, and 
production of species that can be 
burned post-combustion;

• Research is on its way to implement 
new technologies in medium size 
Gas Turbines that can be deployed 
to small, isolated locations;

• For the “Hydrogen through 
Ammonia” economy to happen, 
lower costs and higher efficiencies 
of conversion from renewables are 
needed

• Support needs to be provided to all 
different fronts to achieve the 
profitable implementation of 
ammonia gas turbines worldwide.



• Aligning with a target set by European industry association 
EUTurbines, Siemens Gas and Power in January 2019 rolled 
out an ambitious roadmap to ramp up the 
hydrogen capability in its gas turbine models to at least 20% 
by 2020, and 100% by 2030. 

• The push has been echoed to varying degrees by all the 
major gas turbine manufacturers, which posit that hydrogen 
capability may give gas power generators worldwide more 
options in low-carbon energy markets and prevent stranded 
assets owing to regulations and emissions restrictions.

(https://www.powermag.com/siemens-roadmap-to-100-hydrogen-gas-turbines/)
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COST OF GREEN HYDROGEN FROM 
WATER ELECTROLYSIS

LEVELISED COST OF AMMONIA

https://home.kpmg/xx/en/home/insights/2020/11/the-hydrogen-
trajectory.html



TECHNICAL POTENTIAL OF RENEWABLE RESOURCES FOR ELECTRICITY GENERATION

Wind: On-shore: 217 GW, off-shore: 160 GW;  Solar: large-scale farm: 309 GW, floating: 77 GW, rooftop: 48 
GW; Biomass: 5 GW; Solid Wastes / Garbage: 1.5 GWe; Geothermal: 0.7 GW; 

Tidal: 2 GW; Biogas: 10 MW
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Vietnam’s top commitments to decarbonizing the energy system
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Items 2015 2016 2017 2018 2019 2020

Total installed capacity 
(MW)

39,337 42,263 46,792 50,061 56,578 62,248

Total power generation 
(109 kWh)

164.3 181.9 197.1 220.3 240.2 245.9

 Annual growth rate of total installed capacity during 2015-2017 and 
2018-2020: 15.8% and 19.6%, respectively

 Fuel-type shares of the total installed capacity:
 Coal-fired:32,8% (2015); 35.4% (2020)
 Oil-fired (FO & DO): 2.3% (2015); 2.6% (2020)
 Gas-fired (single gas turbine, combined cycle gas turbine): 20.3% 

(2015); 11.9% (2020)
 Renewable-based (wind, solar, biomass): 0.3% (2015); 15.6% (2020) 

VIETNAM POWER INSTALLED CAPACITY AND GENERATION 
DURING 2015-2020

Source: VNEEP. Vietnam Energy Statistics 2020

LIST OF GAS TURBINES IN VIETNAM AS OF 2019

https://en.wikipedia.org/wiki/List_of_power_stations_in_Vietnam#Gas_turbines



https://moit.gov.vn/phat-trien-ben-vung/sap-khoi-cong-nha-may-san-xuat-hydro-xanh-tai-ben-tre.html https://www.vietnamplus.vn/cong-ty-duc-va-viet-nam-hop-tac-san-xuat-ammoniac-hydro-xanh/781066.vnp
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• Energy Transition with its core being decarbonization: a global trend;
• Huge potential of renewable resources for satisfying Vietnam’s energy demand for

development;
• Three objectives for Energy Transition in Vietnam: i) Energy security, ii) Affordable energy, and

iii) Responsive implementation of Vietnam’s commitment to climate change;
• With the VN Prime Minister PHAM Minh Chinh’s commitment at COP26, formulation and

implementation of Vietnam’s long-term low emission development strategy (LT-LEDS) is
needed;

• Capacity building through international cooperation in the field of Green Hydrogen & Power to
X would play an important role in the successful implementation of Vietnam’s energy transition
toward carbon neutrality by 2050.

4. CONCLUSIONS AND RECOMMENDATIONS



THANK YOU FOR YOUR KIND ATTENTION
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