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Ms Nguyen Thi Ti had not imagined that her family would give up their farm in Mekong
Delta one day, but the circumstances made them do so. Deteriorating soil quality and
unpredictable weather led Ms Ti to leave her hometown and move a few hundred
kilometers to Long An province located near Vietnam’s economic hub of Ho Chi Minh
City. There, she is now running a fruit shop together with her famil}y, selling the same
fruits she used to grow on her farm — only now produced by other farmers. Ms Ti is in
touch with many of her childhood friends who have also left Mekong Delta in search of
better opportunities elsewhere. Those who stay back say that their life became too
chaotic and unpredictable compared to just a decade ago.

Vietnam’s Mekong Delta has approximately the same size and the population as the Netherlands. It is a flat
and low-lying area located at the mouth of the Mekong river, more than half of which is farmland. The
Mekong Delta is a prime agricultural land, producing 55% of Vietnam'’s rice harvest, 60% of seafood and
more than 70% of fruits. The 18 million people living here are also some of the world’'s most vulnerable to
climate change?. Harsh conditions and anxiety about the future are causing many people to leave the
area — permanently. In past 10 years there were more than one million migrants, out of which every
seventh person migrated because of the climate change3. How the region will respond to this challenge
will shape the fate of millions of people and the region’s biodiversity in the coming decades.

Extreme weather and floods are becoming more common

Mr Manh Nguyen, who is working for the Vietnam Academy of Science and has been studying the Mekong
Delta for more than two decades, explains that the situation was different in the past. “Just 30 years ago
the Mekong River delta was largely healthy. The farmers produced large quantities of rice, all kinds of
fruits, like mangoes, pomelos, durians, watermelons. The streams and marshes were abundant with fish.”

T https:/lwww.climatechangenews.com/2018/01/11/climate-change-driving-migration-vietnams-mekong-Delta/
2 https:/lgreatermekong.panda.org/challenges_in_the_greater_mekong/climate_change_in_the_greater_mekong/
3 ESRI — Climate Change and Mekong Delta landing page
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The situation began to worsen in the early 21st century when rapid economic development in Vietnam and
its neighbors put an immense pressure on the river's ecosystem. The economic growth brought millions of
people out of poverty and improved living conditions for many more. However, it came at the cost of
changing climate and man-made interventions that threaten the future of Mekong’s vibrant environment.

The Mekong River is one of the most bio-diverse rivers in the world and is greatly affected by distinct wet
and dry seasons. Increasing global warming brought this cycle out of balance. The weather has become
more unpredictable, causing erratic water levels and sea level rise, destroying ecosystems and
infrastructure. Water levels are also affected by operation of hydropower dams by countries upstream that
can release or withhold large quantities of water in a short period of time.

The dry season, a normal annual phenomenon in the Mekong basin, is also affected by changing
temperature and river damming#. Across the Greater Mekong region, temperatures increased by 0.5 to
1.5 °Cin the past 50 years and continue to rise®. As droughts are becoming more prolonged and severe,
the river naturally carries less water. Things get worse when extreme weather causes countries located
upstream to reserve massive quantities of water for their own crops’. Consequently, only a fraction of
water can reach the Mekong Delta, leaving cracked and discolored midfields where the green crop patches
used to be. And when the rain comes, the dams release water, causing its level to rise within hours,
decimating infrastructure and crops located downstream.

Sea level rise and salinity intrusion affect crop production

For nearly 20 years, farmers in Ca Mau province located in the southmost tip in Vietnam relied on a
combination of rice and shrimp cultivation to cope with the harshness of this land. During dry season,
farmers would pump salt water from irrigation canals into the fields where they would grow shrimps,
crabs, and fish. During wet seasons, rains would flood the fields with fresh water and wash away the salt.
The remaining organic waste from shrimp cultivation would become a natural fertilizer for growing rice.

4 https:
5 https:
6 https:
7 https:

lasian-power.com/power-utility/in-focus/droughts-and-regulatory-mayhem-taint-hydropower-development-mekong-waters
Ireliefweb.int/reportiviet-nam/year-historical-drought
Igreatermekong.panda.org/challenges_in_the_greater_mekong/climate_change_in_the_greater_mekong/
Iwww.channelnewsasia.com/news/sustainability/mekong-low-water-level-sediment-nakhon-phanom-golf-14606940
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After rice had been harvested, the remains of the rice stalks and roots would help the growth of plankton
that would later feed the next cycle of shrimp growth. Ca Mau is adjacent to the sea on three sides and its
agricultural production is highly sensitive to soil conditions. “The year 2020 was particularly challenging for
my farmer friends,” says Manh. At the beginning of the year, the water salinity was too high and the
shrimp could not grow. Later in August, a severe storm caused flooding causing shrimp to escape and die.
When saltwater returned, it was too much for the winter-spring rice crop, that was lacking nutrients from
the shrimp production, and the rice plants died prematurely.
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Manh believes that the biggest worry for the Mekong Delta is the sea level rise. The delta is very flat and
low, with an average elevation of only about one meter above sea level, making it vulnerable to even small
changes in tide. Rising sea level pushes saltwater further into the delta, damaging ecosystems, crops and
affecting livelihoods. WWF believes that by end of the century, higher sea levels could inundate about the
half of the Mekong Delta’s agricultural lands® and displace millions of people with devastating effects on
the prosperity of the region.

Strategies to address environmental challenges

Addressing environmental issues in the Mekong Delta requires a comprehensive set of adaptation and
mitigation measures through collaborative involvement of all countries in the wide Mekong basin. The
Vietnamese government has recently introduced a new document on the sustainable development of the
Mekong Delta that aims to protect people, promote a more balanced regional development, and improve
the environment®. The plan promotes innovative approaches in agriculture, introducing more resilient
plants and the building of dams to protect coastal areas from submerging. One of the primary solutions to
this issue, as mentioned before, is the implementation of dams and levees to help reduce flooding in
various regions.

Adaptation measures can be effective in the long run if they are accompanied with greenhouse gas
emissions reductions and sustainable land use practices. In the energy sector, Vietnam is committed to

8 https:/lgreatermekong.panda.org/challenges_in_the_greater_mekong/climate_change_in_the_greater_mekong/
9 https://vir.com.vn/building-mekong-Delta-regional-plan-in-2021-2030-vision-to-2050-80998.html
©2021, Siemens Energy



The climate case for hydrogen technologies in Vietnam | November 2021

transition from coal and hydropower to solar, wind and liquified natural gas (LNG)'°. This transition will
help Vietnam to reduce carbon intensity of its economy and mitigate the effects of climate change. Solar
and wind operate free from carbon, while gas produces less than a half of carbon emissions for the same
amount of produced energy compared to coal. However, the success of this transition will depend on the
ability of country’s grid to integrate this much renewables. Unlike traditional energy sources, the output
from solar and wind follows the weather patterns. Too much or too little output may overload the grid and
cause widespread blackouts. Experience from other countries shows that smart grids, combined with
energy storage and flexible gas generation on the backup is the most reliable way to integrate renewables.
In the long run, power interconnection with neighboring countries can spread the load more evenly across
the system and create a more resilient infrastructure for all involved parties.

Meanwhile, Vietnamese communities in the Mekong Delta must deal with substantial changes in their
order of life. Those who remain, are backed into a corner but continue to fight - with floods, droughts or
soil degradation. But for many, like Ms Ti's family, better prospects can be found elsewhere.

Siemens Energy would like to thank Mr. Manh Hung Nguyen, Senior Researcher in plant
ecology at Institute of Ecology and Biological Resources, Vietnam Academy of Science
and Technology, for his contribution to this paper

10 The draft Power Development Plan VIII (PDP 8) foresees wind and solar to double its capacity to ~40GW in 2030, while gas-fired power will
increase from 7 GW to 28-33 GW over the same time.
©2021, Siemens Energy 5
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Hydrogen for a sustainable and smooth energy transition

Decarbonization of the global economy is one of the most important challenges the global community is
facing today. Avoiding extreme consequences for the Mekong Delta and many other vulnerable areas can
be possible if we maintain future increase in temperature well below 2 degrees Celsius, compared to pre-
industrial levels. Curbing the greenhouse effect has become one, if not the decisive factor for energy
policies worldwide. However, the challenging task for many governments is how to maintain economic
growth without increase in emissions. Throughout the history this link seemed unbreakable. Emissions of
greenhouse gases and pollutants skyrocketed during the Industrial Revolution in Europe. In Asia, Vietnam
is among fastest growing countries, both in gross domestic product and in CO2 emissions™’.

But does the economic growth always come at the cost of climate change? Already today we see
increasing evidence that the link between economic growth and emissions can be broken with help of
renewable energy and cleaner fossil fuels such as natural gas. Solar and wind energy have already become
cost-competitive with fossil fuels in many regions around the world. While renewables do not produce
carbon dioxide, they do not always generate electricity where and when it is required. It is also difficult to
transport large amounts of renewable energy across long distances and utilize it in certain sectors that
require combustible fuels. These problems could be solved with green hydrogen, which itself can be
produced from renewable power through electrolysis. The potential of the hydrogen applications is
enormous. Hydrogen produces no greenhouse gas emissions when burned, it can be stored, transported,
and used in power generation, transport and in various industries. But for that to happen, production of
the green hydrogen will need to dramatically increase in the coming decades.

Role of Vietnam in the future of hydrogen

Global demand for hydrogen would need to reach 212 million tons by 2030, more than double of today,
to meet climate-change goals, according to International Energy Agency (IEA). Hydrogen costs are
projected to decrease as renewable electricity and electrolyser costs decrease with economics of scale. The
hydrogen economy of tomorrow could unlock many opportunities for Vietnam. Vietnam has abundant
renewable energy, particularly offshore wind, which could produce green hydrogen at a competitive cost
one day. It is also located near international maritime routes connecting large hydrogen markets in Japan,
Republic of Korea and the EU. Hydrogen could also be used in a wide array of applications domestically. It
could help extract more benefits from large renewable power projects, alleviate the burden on the
domestic transmission grid and reduce the need to import combustible fuels. Hydrogen-capable gas
turbines and fuel cells can support zero carbon energy transition and give Vietnam ultimate security of the

energy supply.
Integrate all aspects of your power generation in one system

Siemens Energy is combining its unique portfolio of gas and steam turbines, electrolyzers, and heat
pumps, and turning it into a unique optimized power plant solution with one operating system.
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1 https://lwww.eastasiaforum.org/2020/11/19/vietnam-pioneers-post-pandemic-carbon-pricing/
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Siemens Energy has the experience along the entire green hydrogen value chain. We can support policy
makers and customers in Vietnam through technological know-how in the area of renewable energies and
their engineering capabilities. Siemens Energy is serving the entire hydrogen value chain with expert, in-
house competencies that include global services, hydrogen solutions that feature hydrogen production via
the Silyzer portfolio and innovative gas turbines.

Silyzer - an innovative electrolysis system based on PEM technology

Electrolysers — which split hydrogen and oxygen — can make power systems more flexible, helping to
integrate high shares of variable renewables. Power consumption for electrolysis can be adjusted to follow
actual solar and wind output, while producing the hydrogen needed for transport, industry or injection
into the gas grid. In order to produce green hydrogen, Siemens Energy has developed the Silyzer portfolio
family: an innovative electrolysis system based on PEM technology. PEM takes its name from the proton
exchange membrane, which is permeable to protons but tight for gases and electrons. Compared to
alkaline electrolysis, PEM technology is ideal for working with fluctuating wind and solar power sources, as
it allows a highly dynamic mode of operation and can be rapidly turned on and off without preheating.
Customers also enjoy high efficiency at high power densities and good hydrogen quality even at partial
loads. The operation is low-maintenance and reliable without the use of chemicals or foreign substances.

Our electrolyzers are proven and efficient

Silyzer 300 enables grid support services with efficient hydrogen yield and
maximum dynamics. g;'__,,év,,‘,{f,u‘;. .
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Key features: Silyzer 300

Our Silyzer 300 is the latest and most powerful product line in the double-digit megawatt (MW) class in the
PEM electrolysis portfolio from Siemens. It can produce up to 2,000kg of hydrogen per hour. For
comparison, less than 1kg of hydrogen is needed to drive 100km in a medium-sized car. We employ
modular design that allows our customers scaling according to their needs while reducing the need for
upfront investment. The optimized design results in very low hydrogen production costs thanks to high
plant efficiency and availability. The highly dynamic mode of operation of our Silyzer is ideal for customers
dealing with high and variable renewable feed. We provide a dependable service concept ranging from
basic maintenance activities to comprehensive all-round service using state of-the-art data analysis.

©2021, Siemens Energy
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HYELE%(POWER - world’s first integrated power-to-hydrogen-to-power
projec

At Siemens Energy, we are committed to leadership in energy transition and offer various solutions for
hydrogen production and use. Together with our partners, we are developing the world's first integrated
power-to-hydrogen-to-power project for an industrial facility in France'. Supported by the European
Union, the HYFLEXPOWER project will model the future vision of a zero-carbon energy system for further
research, demonstration and commercialization purposes. The excess renewable electricity coming from
the grid will be converted into green hydrogen using our Silyzer and stored. When necessary, this stored
green hydrogen will be combusted together with natural gas in our upgraded gas turbine at various mixing
proportions. The generated electricity will power the industrial facility or fed back into the grid. We aim to
achieve operation at full load and production of 12 MW electrical energy with high-hydrogen fuel mixtures
of at least 80% by volume Hz up to 100%. The industrial facility customer will save up to 65,000 tons of
CO2 per year. Our goal is to demonstrate that EU emission limits for such installations can be not only met,
but also reduced. Finally, we will conduct a thorough assessment of this application to understand the
range of economic benefits to involved parties.

Hydrogen-fired gas turbines — an important part of the future carbon
neutral power sector

The use of hydrogen in gas turbines has substantial benefits to the power sector. Gas turbines operating in
combined cycle are already superior in operating efficiency and have lower CO2 emissions than coal-fired
plants. By mixing green hydrogen together with natural gas or even substituting natural gas altogether,
these CO2 emissions can be further reduced until, ultimately, they reach zero. It allows operators of these
facilities to participate in low carbon energy markets and prevents assets from becoming stranded due to
regulations on emissions reductions. For the grid, gas turbines operating on hydrogen fuel mixtures are
dispatchable and can complement variable renewable energy while producing zero carbon. By converting
gas-fired assets into hydrogen-fired, market planners can avoid capital costs and environmental damage
associated with building new facilities. The increasing availability of hydrogen in the future will enable the
conversion of thousands of gas turbine operating units worldwide into reliable and environmentally
sustainable instruments of decarbonization.

All our gas turbines have the capability to burn mixtures of hydrogen, with the specific capability of a unit
depending on the gas turbine model and the type of combustion system. Certain industries, such as the
petrochemical sector, have been relying on hydrogen combustion for many decades. Our experience with
hydrogen containing fuels is extensive, with more than 55 units around the world amassing 2.5 million
operating hours since the 1960s. With help of our best engineers, we aim to reach 100% hydrogen
capability for all our turbines by 2030. We are committed to be the leader in decarbonization of the power
sector. Our goal is clear: we support our Vietnam customers with their hydrogen ambitions, whether for
existing or new units, and we can help with creating a roadmap to a full hydrogen power plant.

12 https://press.siemens.com/globallen/pressrelease/hyflexpower-worlds-first-integrated-power-x-power-hydrogen-gas-turbine-demonstrator
©2021, Siemens Energy
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Summary: Hydrogen for a sustainable and smooth energy transition

Hydrogen will play a key role in the future energy sector and its development will happen faster than
many might expect.

The hydrogen economy of tomorrow could unlock many opportunities for Vietnam, both as an exporter
and as a consumer.

At Siemens Energy we are committed to be the leader in energy transition and offer various solutions to
our customers for hydrogen production and use.

We provide equipment for world's first integrated power-to-hydrogen-to-power project for an industrial
facility in France. This project will model the future vision of a zero-carbon energy system in real-world
application.

We are committed to be the leader in decarbonization of the power sector. We aim to reach 100%
hydrogen capability for all our turbines by 2030.

Published by:

Siemens Energy
Generation Division
60 MacPherson Rd
Singapore 348615

For more information, please visit our website:
WWw.siemens-energy.com
Siemens Energy is a trademark licensed by Siemens AG
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Ba Ti da khdng hinh dung duorc ran gia dinh ba phai tir bo trang trai cla ho & viing déng
bang sdng clru long mot ngay nao do. Nhung tinh hu6ng bat budc ho phai lam nhu vay.
Su suy thoai chat Irong dat va khong du doan duoc clia thoi tiét lam cho ba phai di
chuyen hon may trdm km t&i tinh Long An noi gan trung tam thuong mai - thanh phd H6
Chi Minh. Tai daﬁ gia dinh m& mét clra hang ban trai cay, chid yéu ban cac loai trai ca
giéng nhu san pham trudce day cla trang trai gia dinh minh — gio chi duoc san xudt boi
cac g|a dinh khac. Ba Ti da lién lac voi nhiéu ng1 udi ban thoi du tho nhirng _nquaoi da roi
dong bang séng cttu long dé tlm ki€m mot co hoi & noi khac. Nhitng ngudi ¢ lai dong
bdng séng ctru long néi rdng cudc séng bay gi® rat hon loan va khé ¢6 thé du doan so
vGi moét thap ky trudec.

Dong bang séng Cuu Long cla Viét Nam c6 quy mo va dan sé xap xi Ha Lan. Day 1a mét khu vuc bédng
phang va trung nam & clra séng Mekong hon mot nlra la d&t ndng nghiép. Bong bang song Clru Long la
viing d&t néng nghiép dac dia, sdn xuat 55% san lugng lda cta Viét Nam, 60% thly san va hon 70% tréi
cdy. Khoadng 18 triéu ngudi séng & day cling la mét trong s6 nhitng ngudi dé bi tén thuong nhat trén thé
giGi trudc bién d6i khi hau'-2. Diéu kién khac nghiét va lo 13ng vé tuong lai dang khién nhiéu nguoi roi khoi
khu virc nay - vinh vién. Trong 10 ndm qua, c6 hon mot triéu ngudi di cu, trong dé 70 % c6 ngudi di cu vi
bi&n d6i khi hau3. Trach nhiém cla khu vuc ndy sé nhu thé nao trong viéc ttng phé vdi thach thirc nay sé
dinh hinh s& phan cla hang triéu ngudi va su da dang sinh hoc ctia khu vuc trong nhitng thap ky tdi.

Thoi tiét khdc nghiét va Ih lut ngay cang phd bién

Ong Nguy&n Manh, Can bd nghién cttu clia Vién Han Iam Khoa hoc va Céng nghé Viét Nam da nghién citu
vé Béng Bang Séng Clru Long trong hon hai thap ky, ly gidi rang tinh hinh trudc day da khac. “30 ndm
trudc, ving Bng Bang S6ng Clru Long phan 16n trong lanh” ngudi ndng dan da san xudt mot lugng 16n lua
gao, tdt ca cac loai trai cay, nhu xoai, budi, sau riéng, dua hdu. Cac con sudi va dam lay rdt nhiéu ca.

T https:/lwww.climatechangenews.com/2018/01/11/climate-change-driving-migration-vietnams-mekong-Delta/
2 https:/lgreatermekong.panda.org/challenges_in_the_greater_mekong/climate_change_in_the_greater_mekong/
3 ESRI - Climate Change and Mekong Delta landing page
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Tinh hinh b3t dau trd nén t6i té hon vao nhitng ndm gan day cla thé& ky 21 khi sy phat trién kinh t&€ nhanh
chéng & Viét Nam va cac nudce lang giéng gay ap luc I6n [én hé sinh thai cla dong séng. Su tang trudng
kinh t€ da dua hang triéu nguai thoat khaoi déi nghéo va cai thién diéu kién séng tét hon cho nhiéu nguai.
Tuy nhién, né phai tra gia bang viéc thay déi khi hau va nhitng can thiép do con ngudi tao ra dang de doa
dén moi truong luu vuc sdng Mekong trong tuong lai.

S6ng Mekong la moét trong nhitng con séng cé su da dang sinh hoc nhdt trén thé gidi va bi anh hudng rat
nhiéu bgi mua khé va mla mua ro rét. Sy ndng Ién toan cdu ngay cang tang da lam cho chu ky nay mat
can bang. Thai ti€t ngay cang trd nén khé ludng khién muc nudc va nudce bién dang that thudng, pha hay
hé sinh théi va co s& ha tang. Muc nudc cling bi anh huédng bdi hoat déng clia cac dap thiy dién cla cac
quéc gia & thugng ngudn cé thé cho hodc gitr lai mot lugng nudc 16n trong mét thoi gian ngan.

Mua khé, mét hién tugng binh thuong hang ndm & luu vuc séng Mé Kéng, cling bi anh hudng bai sy thay
d8i nhiét do va cac dap dau ngudn ctia séng Mekong*5. Trén toan khu vuc séng Mekong trai dai, nhiét do
tang 0,5 dén 1,5 °C trong 50 nam qua va tiép tuc tang®. Khi han hédn ngay cang kéo dai va nghiém trong,
dong séng ty nhién ndy mang it nuéc hon. Moi thit trd nén t6i t& hon khi thoi tiét khic nghiét khién cac
quéc gia ndm & thugng ngudn phai dy tri mét lugng nudce rat 16n cho cay tréng clia ho.” Do do, chi mét
phan nhd nudc c6 thé dén dugc Béng bang séng Cltu Long, dé lai nhitng cdnh déng bi nitt né va bac mau,
noi ting [a nhitng ving cdy trong xanh t6t. Va khi mua dén, cac con dap xa nudc, khién muc nudce dang
cao trong vai gio, pha hly co s& ha tang va cay trong & ha luu.

Nudc bi€n dang va xdm nhap man anh hudng dén san xuét tréng trot

Gan 20 ndm qua, ngudi ndng dan tinh Ca Mau 1a mét tinh ven bién n‘é/m & cuc Nam cla Viét Nam séng dua
vao nghé tréng lta két hop vdi viéc nudi tdm dé chéng choi véi sy khdc nghiét clia viing dat nay. Vao mua

4 https:
5 https:
6 https:
7 https:

lasian-power.com/power-utility/in-focus/droughts-and-regulatory-mayhem-taint-hydropower-development-mekong-waters
Ireliefweb.int/reportiviet-nam/year-historical-drougt
Igreatermekong.panda.org/challenges_in_the_greater_mekong/climate_change_in_the_greater_mekong/
Iwww.channelnewsasia.com/news/sustainability/mekong-low-water-level-sediment-nakhon-phanom-golf-14606940
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khd, néng dan sé bom nudc man tlr cac kénh thiy Igi vao rudng dé nudi tdm, cua va ca. Trong mla mua,
nhitng con mua sé& lam ngap rudng bang nudc ngot va cudn trdi mudi. Chat thai hitu co con lai tir viéc nudi
tdm sé trg thanh phan bén ty nhién dé tréng lda. Sau khi lda dugc thu hoach, phan con lai cGia than va ré
lGa sé gilp sinh vat pht du phat trién, sau nay sé phat trién chu ky nudi tom ti€p theo. Ca Mau ba mat giap
bi€n, san xudt néng nghiép rat nhay cam vdi diéu kién thd nhudng, “Nam 2020 dic biét khé khan déi véi
nhitng ngudi ban néng dan cla t6i”, Ong Manh cho ring. Pau ndm, d6 man nudc qué cao, tdm khéng
phét trién dugc. Cudi thang 8, mat tran bao 16n gay |G lut khién tdm thoét ra ngoai va chét. Khi nudc mén
trd lai qua nhiéu dé&i véi vu lua déng xuan, tdm thi€u chat dinh dudng, cay lta chét yéu.

& ‘ ! \ y
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Theo Ong Manh cho réng ndi lo 16n nhat ddi véi DBSCL I nudc bién dang. Bong béng nay rat bang phéng
va thdp, véi do cao trung binh chi khodng mét mét so véi muc nudc bién, nén dé bi danh hudng bdi nhitng
thay d&i du 13 nhé cta thly triéu. Myc nudc bién dang cao ddy nudc mdn sau hon vao déng bang, gay tén
hai dén hé sinh thai, mua mang va anh hudng dén sinh k& WWF tin rang vao cudi thé ky nay, muc nudc
bién cao hon cé thé& lam ngap khodng mét nira dién tich d4t néng nghiép clia Déng bang séng Clru Long®
va khién hang triéu nguoi phai di doi véi nhitng tdc dong tan pha dén sy thinh vuong cda khu vuc.

Cac chién lugc dé giai quyét cac thach thirc vé mai trudng

Giai quyét cac van dé moi trudng & Déng bang séng Clru Long doi hdi mét loat cac bién phép thich tng va
giam thiéu toan dién théng qua su tham gia hgp tac cla tat ca cac qudc gia trong luu vuc séng Mé Cong
rong lén. Chinh pha Viét Nam gan day da ban hanh mot vdn ban mai vé phat trién bén vitng Péng bang
s6ng Clru Long nhdm muc dich bdo vé con ngudi, thic ddy sy phét trién can bang hon ctia khu vurc va cai
thién moi trudmg?. K& hoach thic ddy cac phuong phép ti€p can sang tao trong néng nghiép, dua cét thuc
vat dan héi hon vao viéc xay dung cac con dap dé bao vé cac khu vuc ven bién khoi bi ngdp nudc. Mot
trong nhitng giai phap chinh cho vdn dé nay, nhu da dé cap trudc day, la viéc thyuc hién cac dap va dé dé
gitp giam G lyt & cac vung khac nhau.

Céc bién phap thich tng c6 thé& c6 hiéu qua vé l1au dai néu ching di kém véi gidm phat thai khi nha kinh va
thuc hién viéc sir dung dat bén virng. Trong linh vuc ndng luong, Viét Nam cam két chuyén déi tir than va

8 https://greatermekong.panda.org/challenges_in_the_greater_mekong/climate_change_in_the_greater_mekong/
9 https://vir.com.vn/building-mekong-Delta-regional-plan-in-2021-2030-vision-to-2050-80998.html
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thay dién sang ndng lugng mat troi, gio va khi tu nhién mo 16ng (LNG)'. Viéc chuyén d&i nay sé giup Viét
Nam giam lugng khi thai cdc-bon trong nén kinh t& va gidm thiéu tac dong clia bién déi khi hau.

Nang lugng mat troi va gid hoat dong khong thai carbon, trong khi khi dét tao ra it hon moét nira lugng khi
thai carbon cho ciing mét lugng ndng luong dugc san xudt so véi than da. Tuy nhién, sy thanh cdng cla
qua trinh chuyén déi nay sé phu thudc vao kha ndng cla ludi dién qudc gia trong viéc tich hgp nhiéu nang
luwgng tai tao nay. Khong giéng nhu cac nguén nang lugng truyén théng, san lugng tir ndng lugng mat troi
va gi6 tuan theo cdc mo hinh thai tiét. San lugng qua nhiéu hodc qua it c6 thé lam qua tai ludi dién va gay
mdt dién trén dién rong. Kinh nghiém tur cdc qudc gia khéac cho thdy ludi dién thong minh, két hop véi luu
trr ndng luong va tao khi linh hoat trén du phong 1a cach dang tin cdy nhat dé tich hgp ndng luong tai tao.
VE 1au dai, k&t nGi dién véi cac nudc lang giéng co thé phan tan tai déng déu hon trén toan hé théng va
tao ra mot co s& ha tang linh hoat hon cho tat ca céc bén lién quan.

Trong khi d6, cdng déng ngudi Viét & Déng bang séng Clru Long phai déi pho véi nhitng thay d6i dang k&
trong tao dung cudc séng ctia ho. Nhitng ngudi & lai, bi lui vao mét géc nhung van tiép tuc chién dau - véi
1T lut, han han hodc suy thoai dat. Nhung d8i vai nhiéu ngudi, nhu gia dinh chij Ti, ¢6 thé tim thdy nhing
trién vong t6t hon & nhing noi khac.

Siemens Energy xin cdm on déng gép ctia Cdm on Ong Nguyén Hing Manh, Can bo nghién
cltu vién chinh, Vién Sinh thai va Tai nguyén sinh vat, Vién Han Iam Khoa hoc va Cong nghé
Viét Nam, da déng gép trong bai bao nay.

10 The draft Power Development Plan VIII (PDP 8) foresees wind and solar to double its capacity to ~40GW in 2030, while gas-fired power will
increase from 7 GW to 28-33 GW over the same time.
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Nhién liéu Hydro cho qua trinh chuyén d&i ndng luong bén vitng va
nhuan nhuyén

Kh(r cacbon (Decarb) trong nén kinh t&€ toan cau la mot trong nhitng thach thirc quan trong nhat ma cong
déng toan cau dang phai d6i mat hién nay. Néu ching ta duy tri mic tang nhiét dé trong tuong lai & miuc
dudi 2 do C so v6i mutc trudc cong nghiép thi cé thé tranh duoc nhitng hdu qua cuc doan déi véi Pong
bang séng Clru Long va nhiéu khu vuc dé b t&n thuong khac. Viéc kiém ché hiéu ttng nha kinh da tré nén
quan trong, néu khéng mudn néi la yéu té quyét dinh dGi véi cac chinh sach nang luong trén toan thé gidi.
Tuy nhién, nhiém vu thach thitc d&i v6i nhiéu chinh phd la 1am thé nao dé€ duy tri tdng trudng kinh t& ma
khéng lam tang lugng khi thai. Trong sudt chiéu dai lich st, lién két ndy dudng nhu khong thé pha vé.
Phat thai khi nha kinh va cac chit 6 nhiém da ting vot trong cudc Cach mang C6ng nghiép & Chau Au. §
chau A, Viét Nam 1a mét trong nhitng quéc gia cé t6c dé tdng trudng nhanh nhat, ca vé tng san pham
quéc ndi va lugng khi thai CO2'".

Nhung téng trudng kinh t& c6 ludn phai tra gia bang bién déi khi hau khéng? Ngay nay, ching ta thay
ngdy cang cé nhiéu bng chiing cho thdy méi lién hé gitta ting trudng kinh t& va luong khi thai cé thé bi
pha v& véi su trg gilp clia ndang lugng tai tao va nhién liéu hda thach sach hon nhu khi d6t tu nhién. Nang
lwgng mat trai va ndng lugng gié da canh tranh vé chi phi véi nhién liéu héa thach & nhiéu khu vuc trén
thé& gidi. Trong khi nang luvgng téi tao khong tao ra carbon dioxide, chiing khéng phai lic nao ciing tao ra
dién & bat cir dau va khi can thiét. Cling khoé van chuyén mét luong 1én ndng luong tai tao trén nhitng
quang dudng dai va st dung n6 trong mot s8 linh vuc can nhién liéu dé chay. Nhitng van dé nay cé thé
duoc gidi quyét bang Hydro xanh, ban than né c6 thé dugc sdn xudt tir ndng lugng tai tao théng qua dién
phan. Tiém ndng cla cac &ng dung hydro la rdt I6n. Hydrogen khéng tao ra khi thai nha kinh khi d6t chay,
n6 c6 thé duoc luu trir, van chuyén va st dung trong san xuat dién, van tai va trong cac nganh cong
nghiép khac nhau. Nhung dé diéu do xay ra, viéc san xudt hydro xanh sé can phai tdng l1én dang k& trong
nhitng thap ky téi.

Vai tro cua Viét Nam trong tuong lai cta hydro

Theo Co quan Nang lugng Qudc té€ (IEA), nhu cau toan cau vé hydro sé can dat 212 triéu tdn vao nam
2030, cao hon gdp doi so véi hién nay, d€ dap (rng cadc muc tiéu vé bién dai khi hau. Chi phi hydro dugc du
bédo sé giam khi chi phi dién téi tao va dién phan gidm theo quy mé kinh t&€. Nén kinh té& hydro trong tuong
lai c6 thé md& ra nhiéu co hoi cho Viét Nam. Viét Nam ¢6 ngudn ndng lugng tai tao ddi dao, dic biét la dién
gi6 xa bd, moét ngdy nao dé c6 thé sdn xudt hydro xanh véi chi phi canh tranh. Viét Nam cling ndm gan cac
tuyén hang hai qudc té két ndi cac thi truong hydro 1én nhu & Nhat Ban, Han Qudc va EU. Hydro cling c6
thé€ dugc sir dung trong mot loat cac tng dung trong nude. N6 c6 thé gidp thu dugce nhiéu loi ich hon tir
cac du an dién tai tao Idn, gidm bt ganh ndang cho ludi dién truyén tai trong nudc va gidm nhu cau nhap
kh&u nhién liéu d& chay né khac. Cac tua-bin khi va pin nhién liéu chay bang hydro c6 thé hé trg qua trinh
chuyén ddi ndng lugng khéng tao ra carbon va mang lai cho Viét Nam sy an toan t8i da v& ngudn cung cap
nang lugng.

Siemens Energy c6 kinh nghiém trong toan b chudi gia tri hydro xanh. Ching téi ¢ thé hd trg cac nha
hoach dinh chinh sach va khéach hang tai Viét Nam thdng qua bi quyét cdng nghé trong linh vuc nang
lugng téi tao va ndng luc k¥ thuat. Siemens Energy dang phuc vu toan bé chudi gia tri hydro véi ndng luc
chuyén gia, ndi b6 bao gom céc dich vu toan cau, cac gidi phap hydro cé tinh nang sdn xuat hydro thong
qua danh muc dau tu Silyzer va cac tuabin khi d8i mdi tich hgp khac.

1 https://lwww.eastasiaforum.org/2020/11/19/vietnam-pioneers-post-pandemic-carbon-pricing/
©2021, Siemens Energy
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Tich hop tét ca cac khia canh san xuat dién cta ban trong mét hé théng

Siemens Energy dang két hgp danh muc dau tu doc dao gom tuabin khi va hoi nuéc, may dién phan va
may bom nhiét, dong thoi bién né thanh mot gidi phap nha may dién t6i vu héa duy nhét véi mot hé
diéu hanh.

Khach hang Tua bin sdn sang hydro méi
San xuat dién xanh cé thé 1a mét b
sung c6 gia tri véi mot nha may dién mai
100% san sang hydro trong hanh trinh
decarb ctia ban

Tua bin hién cé déng khai thac

a2 a,‘ R TR - Céc don vi dich vu hién tai c6 thé dugc

; = ~ ne‘lng cdp dé hoat dong véi hén hop déng
Sllyznr 300 . dét hydro
,7, =
Tram may nén a
Tay chon phuc hoi nhiét

K&t hgp dién nang véi sinh nhiét cho
phép tao ra hiéu qua téng thé tuyét voi

Di chudt qua @& tim gidi
phap khir cachon cila ban X
Hé théng kiém soat

_ Phat dién truyén théng San xudt & du trir H: thang minh Phuc héi nhiét
Hydro ¢6 thé€ hoat déng nhu mét co quan tich hop tdt cd cdc khia canh clia hé théng phdt dién

DAT LAI

Silyzer - mot hé théng dién phan sang tao dua trén c6ng nghé PEM

Mdy dién phan - phan tach hydro va oxy - c6 thé gilip hé théng dién linh hoat hon, gitp tich hop ty 1é cao
cac loai ndng lugng téi tao c6 thé thay ddi duoc. Dién ndng tiéu thu cho qua trinh dién phan c6 thé duoc
diéu chinh dé tuan theo san luong thuc té€ clia ndng lugng mat trdi va gid, déng thoi san xudt hydro can
thiét cho van tai, cdng nghiép hodc b8 sung vao ludi (hé théng) khi. D€ san xudt hydro xanh, Siemens
Energy da phat trién dong san pham Silyzer: mét hé thdng dién phan dét phé dua trén céng nghé PEM.
PEM I8y tén tlr mang trao ddi proton (Proton Exchange Membrane), mang nay c6 thé dé€ proton thdm qua
nhung chan déi véi khi va electron. So véi dién phan kiém, cong nghé PEM ly tudng dé 1am viéc véi cac
ngudn nang lugng mat troi va gié dao déng, vi nd cho phép mot ché dé hoat dong ndng dong cao va cod
thé& duoc bat va tdt nhanh chéng ma khéng can lam néng trudc. Khach hang ciing tan hudng hiéu qua cao
& mat do cong sudt cao va chat lugng hydro t6t ngay ca khi tai mét phan. Trong khi d6 lai thuén loi tir yéu
cau bao tri thdp va dang tin cdy ma khong s dung héa chat-.

Silyzer 300 cla chuing t6i 1a dong san phdm md&i nhdt va manh nhat trong loai dai cdng sudt (MW) hai chir
s6 trong danh muc dau tu dién phan PEM cuia Siemens. N6 c6 thé tao ra t&i 2.000kg hydro méi gid. D& so
sanh, can it hon 1kg hydro d€ chay 100km trén mot chiéc 6 t6 ¢& trung binh. Chdng téi sir dung thiét k&
mo-dun cho phép khach hang mé réng quy mo theo nhu cau clia ho trong khi tiét kiém chi phi dau tu c6
dinh. Thiét k& t6i uu dan dén chi phi san xuat hydro rat thdp nh& vao hiéu suat cao va tinh san cé clia nha
may. Ché do hoat ddng nang dong cao cua Silyzer clia ching t6i la ly twdng cho cac khach hang xir ly
ngudn nang luwgng tai tao nhiéu bién déng. Ching téi cung cdp mot gidi phéap dich vu déng tin cay, tir cac
hoat ddng bao tri co ban dén dich vu toan dién bang cach st dung cac cdng nghé phan tich dit liéu tién
ti€n nhat.

©2021, Siemens Energy 7
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May dién phan clia chiing t6i da dugc chirng minh va hiéu qua
Silyzer 300 cho phép cac dich vu hd trg luéi dién véi ndng suat hydro hiéu qua

va déng luc hoc téi da.

Khéng chi 1a mét may
dién giai, Silyzer 13 nén
tdng cho thiét k& thi
truong mai

Silyzer 300 - Mang mbd-dun
ddy dd, 24 md-dun. M6 hinh
tiép theo trong dién phan PEM

Cac cdp danh muc dau tu
duoc t6i uu hoéa tay thudc
vao pham vi giai phap

Puoc thigt k& dé I13p dat ' 17.5 MW
>75.5%

hiéu qua nha may

nhanh, chi phi thdp va
than thién vdi bao tri

Can duoc thiét k& san cac
g6i nha may dé€ c6 thai
gian dua ra thi trudng
nhanh hon

24 modules

dé xay dung mang mé-dun day

Silyzer c6 thé€ mé rong dé
dap tmg nhu cdu dién
phan clia ban

hydro mdi gia

Cdc tinh ndng chinh: Sllyzer 300

HYFLEXPOWER - du an tich hgp Dién-Hydro-bDién dau tién trén thé gidi

Tai Siemens Energy, chiing t6i cam k&t dan dau trong qua trinh chuyén déi ndng lugng va cung cdp cac
giai phap khac nhau dé san xuat va s dung hydro. Cling véi cac d6i tac ciia minh, ching téi dang phét
trién du an tich hop nang lugng thanh hydro dau tién trén thé& gi¢i cho mét co s& cdng nghiép & Phap'2.
Puoc su hd tro clia Lién minh Chau Au, du 4n HYFLEXPOWER s& mo hinh héa td&m nhin tuong lai cia hé
th&ng nang lugng khéng carbon cho cac muc dich nghién citu, trinh dién va thuong mai hda sau hon.
Lugng dién tai tao du thira tir ludi dién sé duoc chuyén ddi thanh hydro xanh bang cach sir dung Silyzer
cla ching téi va duogc luu trr. Khi can thiét, hydro xanh du trir nay sé dugc dét chay cling véi khi tu nhién
trong tuabin khi cai ti€n cla chdng toi & cac ty 1é tron khdc nhau. Dién nang dugc tao ra sé cung cdp ndng
lrgng cho co s& cong nghiép hodc dugc cdp lai vao ludi dién. Ching t6i dat muc tiéu dat dugc hoat dong &
ché& d6 day tai va san xuét nang lugng dién 12 MW v&i hdn hop nhién liéu hydro cao c6 it nhat 80% thé
tich H2 d&n 100%. Khach hang la co s& cdng nghiép sé tiét kiém téi 65.000 t&n CO2 mbi ndm. Muc tiéu cla
chiing t&i 1a chitng minh rang gisi han phét thai clia EU d&i vé6i cac hé théng 18p dat nhu vay khéng chi c6
th& dugc dap (tng ma con c6 thé gidm xudng. Cudi cung, ching t6i sé ti€n hanh danh gia ky ludng tng
dung nay dé€ hiéu dugc pham vi lgi ich kinh t&€ mang lai cho cac bén lién quan.

12 https://press.siemens.com/globallen/pressrelease/hyflexpower-worlds-first-integrated-power-x-power-hydrogen-gas-turbine-demonstrator
©2021, Siemens Energy 8
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EU funded project HYFLEXPOWER

Power-Hz-Power Pilot Demonstration with Advanced Hz Gas Turbine

Renewable Storage

Energy from grid

H2

Green Energy
to grid

- 12 MW, :
@full load -“ I o
20 MW,, SGT-400
@full load (up to 100% H:)
Heat Recovery

HYFLEXPOWER - du dn tich hop Dién-Hydro-Dién ddu tién trén thé gidi

Natural Gas

Source: Siemens Energy

Tua bin khi chay bang hydro - mét phan quan trong cta nganh dién khi
trung hoa carbon trong tuong lai

Viéc st dung hydro trong tuabin khi mang lai lgi ich dang ké cho nganh dién. Cac tuabin khi hoat déng
theo chu trinh hén hgp v8n da vuot trdi vé& hiéu sudt van hanh va cé lugng khi thai CO2th&p hon so Vi
cac nha may nhiét dién than. Bang cach trén hydro xanh cting véi khi tu nhién hodc tham chi thay thé&
hoan toan khi ty nhién, lugng khi thai CO2 nay c6 thé dugc gidm hon nita cho dén khi, cudi cung, ching
dat dén mdc khéng con phat thai. N6 cho phép ngudi van hanh cac co s& nay tham gia vao thi truong
nang luong cac-bon thap va ngdn chén tai san bi mic ket trong van hanh do cac quy dinh vé gidm phat
thai. P8i véi ludi dién, cac tuabin khi hoat déng trén hdn hop nhién liéu hydro cé thé dé dang lén tai va
b8 sung mot cach hitu hiéu cho cac ngudn ndng lugng tai tao mang tinh bat dinh, trong khi lai khdng tao
ra carbon. Bang cach chuyén d&i cac thiét b hién c6 dét bang khi d6t thanh khi hydro, cac nha hoach
dinh thi trudng c6 thé tranh duoc chi phi vén ddi 1én va thiét hai vé mai trudng lién quan dén viéc xay
dung cac co s& méi. Su sdn c6 ngay cang ting cla hydro trong tuong lai sé cho phép chuyén déi hang
nghin tuabin khi dang vén hanh trén toan thé gidi thanh cédc cong cu khir cacbon dang tin cay va bén
virng véi moi trudng.

T&t ca cac tuabin khi ctia ching t6i déu c6 kha ndng dat chay hén hap hydro, véi khad ndng cu thé cia
mot don vi phu thudc vao kiéu tuabin khi va loai hé théng dét. Mot s& nganh céng nghiép, chdng han
nhu Iinh vuc hda dau, da dua vao qua trinh dét chay hydro trong nhiéu thap ky. Ching t6i c6 kinh
nghiém day d&n vé nhién liéu chita hydro, véi hon 55 don vi trén khap thé gidi tich Ity 2,5 triéu gid hoat
dong ké tir nhitng ndm 1960. Vi su trg gitip clia cac ky su gidi nhdt ctia minh, ching téi dat muc tiéu dat
cbng sudt 100% hydro cho tat ca cac tuabin clla minh vao nam 2030. Chlng téi cam két tré thanh céng
ty dan dau trong Iinh vuc khir cacbon trong nganh dién. Muc tiéu ctia ching téi rdt rd rang: ching téi hd
trg khach hang Viét Nam véi tham vong hydro clia ho, cho du |a cac don vi hién tai hay méi, va chiing t6i
c6 thé& gitp tao ra mot 16 trinh cho mét nha may dién bang hydro hoan toan 100%.

©2021, Siemens Energy
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Tém tat: Hydro cho qua trinh chuy@n déi nang lugng bén vitng va nhuan

nhuyén

e Hydro s& déng mét vai trd then chét trong linh vuc ndng luong trong tuong lai va né sé phat trién
nhanh hon mong doi clia ching ta.

e Nén kinh t& hydro trong tuong lai c6 th€ md ra nhiéu co hdi cho Viét Nam, véi tu cach 1a nudce xust
kh&u va tiéu dung.

e Tai Siemens Energy, chiing tdi cam k&t dan dau trong viéc chuyén déi nang luong va cung cdp cac giai
phap khac nhau cho khéach hang dé€ san xuat va s dung hydro.

e Ching t6i cung cdp thiét bi cho du an tich hop nang lugng thanh hydro dau tién trén thé gidi cho mot
co s& cdng nghiép & Phédp. Dy an nay sé mo hinh héa tam nhin tuwong lai cila mot hé théng nang
lwgng khong carbon trong tng dung trén thé gidi.

e Chung t6i cam két |a don vi di dau trong Iinh vuc khir cacbon trong nganh dién. Ching t6i dat muc
tiéu dat 100% cong suat hydro cho tat ca cac tuabin clia minh vao ndm 2030.
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