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Nguyen Thanh Nga, a business owner, who has lived in Hanoi for more than a decade, is
sitting in her high-end apartment in the Ba Dinh district - the administrative center of
Hanol capital city. Carefully removing the dust filter from the indoor air purifier, she then
runs her fingers over the filter showing thick dark layers of dust. "Every month | clean the
filter but it is always so black. We're experiencing the paradox that in this respect, even
an upper middle-class family cannot do much, no amount of money can change the air
that we breathe every day,” Nguyen Thanh Nga says.

Deteriorating air quality in big cities

Nguyen Thanh Nga's story of dealing with bad air quality is not unique. Before Covid-19 hit the country in
February 2020, most city residents already had a habit of wearing masks when going out. Many preferred
N90 or N95 masks instead of simpler reusable or single-use paper masks.

Thanh Nga recalls that on some occasions going out on the streets can become almost traumatic: she was
unable to breathe through her nose and her eyes were stinging from grey smog in the air, the smell of
burned charcoal and the exhaust from the road traffic. This is especially common when the weather is hot
and dry, coupled with strong winds in the peak of harvesting season when farmers in the suburbs burn
straw after harvesting rice.

Poor air quality is common in major cities and industrial provinces in Vietnam, especially in Hanoi and Ho
Chi Minh City. According to WHO', the annual average concentration of PM2.5 in urban areas in Vietnam is
about three times higher than the WHO's annual average recommendation. “Vietnam is regrettably among
countries and territories including East Asia, Southeast Asia and South Asia that suffer the highest average
annual PM2.5 concentrations by population,” says Do Van Nguyet, Director of the Live&Learn
Environmental organization.

On many instances the air quality indexes in Hanoi and Ho Chi Minh reach orange and purple ranges,
equivalent to “bad” and “very bad” levels, that have the potential to adversely affect people’s hearts and
lungs. There are days when the index is so high that people are advised to limit outdoor activities. A thick
blanket of grey smog is something that plane passengers immediately notice upon descending over
Vietnam'’s largest city.

T https:/lwww.iqair.com/world-most-polluted-cities/world-air-quality-report-2019-en.pdf
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Coal-fired power is one of contributors to air pollution

Solving the air pollution problem in cities is not trivial, as it can be caused by many factors. Emissions from
industrial facilities, booming construction projects, increased traffic, crop fires and the use of fossil fuels in
power generation?.

All of which come as byproduct of the fast economic growth in Vietnam. “Although traffic and construction
are the main problems in large metropolitan areas, we also need to pay attention to emissions from
industrial sources such as manufacturing facilities factories and coal power plants,” believes Do Van
Nguyet.

Vietnam'’s rapid economic growth requires affordable and reliable power which has historically been
provided by coal. Coal is relatively inexpensive to produce and is easy to use for electricity generation.
Almost half of Vietnam’s electricity in 2018 came from coal power plants fueled by domestic and imported
coal3. However, producing and using coal affects the environment, and these effects are well-researched:
climate change with its many devastating impacts, widespread air pollution and land quality deterioration
from coal mining. How Vietnam will respond to these challenges will affect the fate of millions of people
and the region’s biodiversity in the coming decades.

In the latest energy policy overhaul, Vietnam’s leadership has signaled a shift away from coal towards
cleaner fuels such as solar wind and liquified natural gas (LNG). However, the plan still reserves room for
nearly 30GW of new coal-fired power by 2045, which is about one and a half of today’s existing coal
capacity®. Local and international experts believe that the proposed coal plants could cost the country
thousands of premature deaths and hundreds of million dollars in lost productivity and health care costs>.

The coal industry is also feeling increased pressure from international organizations and financiers due to
the associated environmental impact. Reducing carbon emissions through energy efficiency and less
polluting fuels is one of the main recommendations for the energy industry. International lenders from

2 https://saigoneer.com/saigon-environment/18210-air-pollution-is-costing-vietnam-s-economy-$10-8%E2%80%93 1 3-6bn-a-year,-research-shows
3https:/lwww.iea.orglcountries/viet-nam

4 https:/lenergyandcleanair.org/wp/wp-content/uploads/2021/03/Vietnam_CoalL-Report_FINAL_24Mar21.pdf

5 https:/lenergyandcleanair.org/publications/vietnam-pdp8-hia
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various countries are ceasing investments in coal power projects due to their environmental impact®’.
Most recently this decision directly affected the planned Vinh Tan 3 coal project in Central Vietnam, putting
its future at stake. Industries producing goods and supply materials are also increasingly concerned about
what energy sources they are using. Over-reliance on fuels with a high carbon content, such as coal, fuel
oil and diesel may threaten their sustainability ratings and international competitiveness?.

No easy alternative to coal

Even though policy makers are aware about these problems, finding an alternative to coal power is not
trivial. “If coal power plants stopped operating tomorrow, where will the electricity for businesses,
hospitals, schools and households come from? And what will happen to thousands of people working in
the coal industry? Currently hydropower is the second largest electricity source in Vietnam, producing 40%
or more of the total electricity demand in good years®. However, hydropower would not be able to fill this
gap, as its potential in Vietnam is almost maxed out. And many experts are skeptical about building new
dams citing environmental problems, hidden costs and a bad public image'.

Solar and wind both are abundant in Vietnam. Vietnam'’s solar story is frequently cited internationally as an
example of commitment to cleaner energy. In past 3 years Vietnam added more solar power to the grid
than any other nation in the Asia-Pacific region and currently has the highest installed solar capacity in
Southeast Asia''. The future is likely to see those numbers increase by several times'2. While solar and
wind offer many benefits and have the potential to be a major source of electricity, the plan’s success
would require the grid to be able to integrate that much renewable power. This problem became evident
when rapid growth in solar power in recent years overloaded the transmission infrastructure forcing the
national utility EVN to restrict how much power operators can feed into the grid*3.

Liquified natural gas (LNG) could be another substitute for coal power. It produces only half of the
greenhouse gas emissions for the same amount of energy compared to coal power plants and produces
much less pollutants. Even though natural gas is not entirely carbon free, it can provide backup when there
is no sun or wind and support the grid when the renewable output is fluctuating.

6 https:/lieefa.org/seven-european-countries-end-export-finance-for-coal-projects-boost-renewable-funding/

7 https:/Iwww.wri.orglinsights/south-korea-and-japan-will-end-overseas-coal-financing-will-china-catch

8 https:/lwww.environmentalleader.com/2021/06/adidas-ceo-70-of-consumers-prefer-to-buy-sustainable-products/
9 https:/lwww.iea.org/countries/viet-nam

10 https://research.msu.edu/hydropower-innovations-and-avoiding-international-dam-shame/

1 https://lwww.vietnam-briefing.com/news/vietnams-solar-industry-bright-prospects-investors.html/

12 https://lwww.eia.gov/todayinenergy/detail.php?id=48176

'3 https://lwww.eco-business.com/news/vietnams-golden-solar-years-arent-over-despite-policy-changes/
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Currently Vietnam is planning several LNG import terminals in Vietnam not only due to the growth in
demand for energy, but also because gas production in Vietnam is expected to start declining from 2025
and offshore exploration in the South China Sea is facing challenges.

Not everyone has the means like Nguyen Thanh Nga who uses an indoor air purifier for her family and
wears a N95 mask when traveling in Hanoi streets. “Perhaps, if more cars and motorbikes are converted to
electric, there will be less pollution in the air.” Many other residents share the same sentiment. In times
when large Vietnamese cities break pollution records, numbers of homegrown companies started to offer
electric motorbikes, an alternative to the country’s iconic gasoline two-wheelers. As the benefits of using
electric vehicles increase, the more the electric system is decarbonized. Charging electric vehicles from
coal-fired power plants would defeat their purpose. “Knowing that I'd rather recommend everyone to
develop the public transport,” she says.

Siemens Energy would like to thank Dr. Ngo Bich Ngoc, Lecturer at the Academy of
Journalism and Communication in Vietnam for her contribution to this Article.
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SGT5-9000HL: Future-proof large gas turbines for cleaner environment

Rapid economic development in Vietnam and across Southeast Asia drove the expansion of fossil fuels, mainly
coal, in Vietnam and other countries in the region. This trend is not unusual. Researchers have shown historic link
between economic growth, fossil energy use and air pollution which dates all the way to Industrial Revolution. Not
surprisingly, countries with high GDP usually have high fossil fuel emissions. What is new is that some nations
have managed to reverse this trend.

New technologies that contribute to emissions reductions are constantly being developed. In addition to
renewable energy, switching conventional power generation to natural gas can help reduce the emissions

of pollutants and COz in the near term. With advancements in technology, the gas assets can be

repurposed for zero carbon sources such as hydrogen, ammonia and synthetic methane and help

decarbonize the energy sector in the long run.

Overall modern gas power plants require several key features to continue being relevant in the future.
They need to be flexible and suited for frequent start and shutdowns to complement renewables, they
need to be as efficient as possible and, lastly, they need a pathway to achieve zero emissions operations.

We designed our SGT5-9000HL combined cycle power plant line with these challenges in mind and we are
ready to serve our customers with the most advanced concept of gas-fired generation. This is our largest,
most powerful, and most efficient heavy-duty gas turbine. Besides 880-megawatt (MW) output and plant
efficiency of over 64% gross' in a 1x1 combined cycle configuration, our technology can complement
variable generation of wind and solar and provide a flexible backup when these sources are not available.
And if our customers desire, we can offer a hydrogen-ready concept, that ensures that the plant can later,
when sufficient green hydrogen is available, become part of zero carbon power. Stemming from the
reliable engine architecture of our SGT5-8000H series which has been proven with a decade of successful
operation, the HL-class enhances it with cutting-edge technologies to provide the best customer
experience.

Siemens HL-Class gas turbines

Derived from

proven H-class design / / Advanced combustion

system for higher

firing temperatures
/ realized via additive

manufacturing

more than
650.000 operating hours
with 99.5% reliability

Capacity of gas turbine* / — Optimized sealing
% to minimize cooling air
/ Optimized

compressor design
/ based on 3D blading

Large blade 4
for higher power output

/ r
Vi s
SGT5-9000HL =593 MW £, Ej\
SGT6-9000HL =405 MW /
Vi
/

. . / / Ultra-efficient internal
Innovative multi-layer cooling features
thermal barrier coating / 0 for bla?:les and vanes
for blades and vanes / y > 64 /0 /

efficiency in CCPP mode
/ with a clear roadmap to 65%

Latest HL-technologies will be rolled out to complete Siemens gas
turbine portfolio subsequently to optimize output and life-cycle costs.

*ISO/gross/natural gas

Key features: Siemens HL-Class

14 https://assets.siemens-energy.com/siemens/assets/api/uuid:f4efa721-6fa6-4536-a0de-65ec97af0127/2020-10-01-siemens-energy-hl-class-now-delivers-power-
to-the-gri.pdf
©2021, Siemens Energy 6



How a cleaner power sector can help Vietnam reduce air pollution | October 2021

HL-class improves environmental footprint in the conventional sector

Power generation is one of the major contributors to air pollution in many parts of the world, alongside
transportation and construction sectors. We cannot live without electricity - yet all energy sources,
particularly the fossil-based, have an effect on the environment. Air pollution endangers public health and
contributes to environmental degradation. Nitrogen and sulfur oxides, for example, lead to respiratory
irritation, asthma, cardiovascular and metabolic diseases. Flying ash and mercury contained in the exhaust
gas of coal-fired power plants cause health damage and hazy conditions over wide areas.

Technology companies and power sector companies are increasingly working together towards reducing
air pollution in various ways. New technologies based on cleaner options such as natural gas can combust
fossil fuels more efficiently. For example, our combined cycle HL technology is operating at >64% gross
efficiency which is approximately 1.5-2 times better than coal power plants. Using natural gas as a fuel
source can help our customers reduce NOx emissions from 600g per kilowatt hour (kWh) to 240g,
compared to a coal-fired power plant. If sulfur-free fuel gas is used, sulfur emissions can be reduced from
several hundred grams per kilowatt hour to almost zero. Mercury, flying ash and sulfur dioxide can be
almost entirely avoided by switching from coal and diesel to gas.

Gas can also help bring down CO2 emissions in the near term while the infrastructure can be repurposed
for low-carbon fuels such as hydrogen, ammonia and synthetic methane in the future. Currently, lignite
produces about twice as much carbon dioxide compared to natural for the same energy output. The
specific CO2 emissions of the fossil-fired power plant fleet worldwide is about 8509 per kWh. In contrast,
our SCC5-9000HL emits only about 320g per kWh when operating at full efficiency. This means that more
than 60% of the CO2 emissions of the fossil power plant fleet can be saved by replacing the existing coal
fleet with the HL-class technology.

Keadby 2 is a new 840MW gas-fired power station in North Lincolnshire

©2021, Siemens Energy
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HL-class is designed to complement variable renewables

This past decade has seen strong growth in the deployment of renewable energy technologies worldwide.
In countries like Vietnam, which are abundant in renewable energy sources, solar and wind will
increasingly take over the role of conventional power plants. The conventional power will shift towards a
flexible back up which may be even turned on and off at times, depending on how much renewable
energy is forecasted. Our customers in markets with high shares of renewables start up or shut down their
facilities several times a day. We expect customers in Vietnam to face a similar challenge in the future.

Power plants based on older technologies, especially those fired by coal or fuel oil, may face difficulties
operating under these new conditions. Following a shutdown, they may need hours to reach the full load
again. Our HL-class, on the other hand, is designed for versatile operating regimes and can reach full
output of 880 MW within 30 minutes, depending on the degree of cooling. Even during longer shutdowns,
the system can provide full power within an hour thanks to a standby mode in which critical components
are kept warm. To increase the asset lifetime in flexible operating regimes, we have upgraded the design
of our generators. The new design allows to control temperature within the generator and increase the
performance and the lifetime of the power generation system.

Our large, flexible and highly efficient HL-class is the best match to provide clean baseload supply at utility
scale and yet it can back up and balance vast amounts of renewables. Fast and efficient start-up ensures
that power is available when demand cannot be met by renewables. Flexible output ensures that our
customers can follow the renewable energy output without problems. And when there are enough
renewables to meet the demand, our power plant can be temporarily brought offline.

Hydrogen readiness — path to zero carbon for gas turbines

The ultimate destination for fossil-based power is to achieve zero carbon operation. Getting there requires
access to new generation fuels, free from fossil carbon content. Even though today, the number of such
fuels is limited, this status quo may change soon. Excess electricity generated by wind and sun can be
stored by converting into green hydrogen through electrolysis. Hydrogen produces zero greenhouse gas
emissions when burned and can be later used for various applications, including power generation in gas-
fired power plants. In Southeast Asia, Vietnam has potential to become a major player in the future
hydrogen economy thank to its large renewable base and location near large maritime routes. Hence we
supply our customers with future-ready power generation systems that allow forhydrogen co-firing and
even 100% hydrogen burning capabilities at a later stage. Such assets will have a low risk of being
stranded due to their high versatility and contribution towards decarbonization targets.

At Siemens Energy, we are committed to be the leader in the energy transition and offer various solutions
for hydrogen production and use'. Everybody is talking about hydrogen right now, but our experience
working with hydrogen dates back 30 years, with more than 55 units worldwide amassing 2.5 million
operating hours. Today our HL-class has the capability to handle up to 50% of hydrogen. However, we
have a more ambitious goal in mind. Our combustion, auxiliary and plant engineers are working to reach
the 100% capability by 2030. We strive for high security to HL-class customers and investors by making
sure that their assets will continue to run on high-capacity factors even under future market conditions and
stringent environmental regulations.

15 For more info see the chapter on hydrogen
©2021, Siemens Energy



How a cleaner power sector can help Vietnam reduce air pollution | October 2021

Summary SGT5-9000HL: Future-proof large gas turbines for cleaner
environment

® This is our largest, most powerful, and most efficient technology with an output of 880 megawatt
in a combined cycle power plant.

® Qur customers benefit from a combined-cycle plant efficiency exceeding 64% gross, which is
approximately 1.5-2 times better compared to coal power plants.

® By switching to natural gas our customers can reduce NOx emissions by 60% compared to a coal-
fired power plant. Mercury, flying ash and sulfur dioxide can be almost entirely avoided by
switching to gas.

® Hl-class is designed to complement variable renewables and energy storage systems.

® Hydrogen compatibility makes our HL-class assets part of the future energy system.

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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Nguyen Thanh Nga, m6t doanh nhan s6ng va lam viéc hon mudi ndm nay & Ha Noi dang
ngdi trong cdn ho cao cdp cua chi & quan Ba Dinh — trun tam hanh chinh cda thu d6 Ha
NOi. Chi can than thao mang loc ra khoi may loc khéng khi trong nha va quét di hang I6p
bui den kit va day cdm. “Toi'vé sinh may loc hang thang nhung Itic nao no clng den kit
nhu vay. Chiing t6i & day dang phai chlu mot ng( ich Iy do la du c6 la tang 16p trung luru,
du c6 nhiéu tién cling khong thé thay déi dugckhong khi chiing t6i thd hang ngay”, chi
noi.

Giadm thi€u 6 nhiém khéng khi ¢ cac thanh phé 16n

V&n dé gia dinh chi Nguyén Thanh Nga phai d8i m3t khéng hé don I&. Trudc khi lan séng Covid-19 tran téi
Viét Nam thang 2/2020, phan I6n cu dan thanh phd da cé thoi quen deo kh&u trang khi ra ngoai dudng.
Nhi€u ngudi trong s6 ho chon khdu trang N90 hay N95 thay vi khau trang vai hay khau trang gidy théng
thuong.

? oA

Chi Thanh Nga cho biét nhiéu lan ra phd dung hém chi s8 6 nhiém cao, khéng khi ddc va c6 mau xam, day
dé mui than t8 ong va mui khoéi tir 8ng xa 6 t6 khi€n mat mii cay x&, khéng thé dugc. Hién tugng nay kha
ph6 bién khi thai tiét ndng va kho, dic biét vao mia dét rom ra sau thu hoach clia néng dan cac huyén
ngoai thanh.

Chat lugng khong khi thap 1a van dé phd bién & cac thanh phd I6n va cac khu cong nghiép & Viét Nam, dac
biét & Ha N&i va thanh phé H6 Chi Minh. Theo T8 chirc Y t& thé gidi (WHO)', mirc d6 6 nhiém bui min
PM2.5 & cac khu vuc dé thi Viét Nam cao khodng gép ba 1an khuyé&n cao hang ndm ctia WHO. Chi & Van
Nguyét, Gidm d&c t6 chitc hoat dong v& méi trudng Live&Learn cho biét “Viét Nam rat tic ndm trong
nhém nhitng nudce va lanh thé thudc khu viue Dong A, Pong Nam A va Nam A chiu mitc d6 bui min PM2.5
trung binh trén dau ngudi 16n nhat”.

Vao mét sé thoi diém trong ndm, chi s6 chat lugng khdng khi & Ha Noi va Thanh phé HS Chi Minh dat mic
cam va tim, tuwong duong véi doc hai va rat doc hai, c6 kha nang tac déng 1én khéng chi hé ho hap ma ca
tim va phdi. C6 nhitng ngay ngudi dan dugc khuyé&n cdo nén han ché hoat dong ngoai trdi. Mét man
suong khoi mo ma 1a dic diém kha déc trung ma nhiéu hanh khach bay luén sém nhan ra khi may bay ha
dd cao va bat dau bay vao bau troi tha dé.

1 https://www.igair.com/world-most-polluted-cities/world-air-quality-report-2019-en.pdf
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Nhiét dién than Ia mét trong cac tdc nhan 16n gay 6 nhiém

C6 nhiéu nguyén nhan gay ra van dé 6 nhiém khéng khi & cac thanh phd. Khi thai tir cac khu cdng nghiép,
cac du an xay dung dang bung né, giao théng dé thi ngay mot déng duc, d6t rom ra va sir dung nhién liéu
héa thach trong san xudt dién2 - 13 nhiing yéu t8 di kém véi sy phat trién kinh t& nhanh chéng cua Viét
Nam. “Mac du giao théng va xay dung la nhitng van dé chinh & do thi Ién, ching ta cling can quan tam
dén khi thai tir cdc ngudn cdng nghiép nhu cdc nha may san xudt va nha may dién than”, ba D6 Van
Nguyét néi.

T6c do tang trudng kinh t&€ nhanh chéng cta Viét Nam doi hdi nguén dién cé gia cd phai chang va dang tin
cay — nguén dién ma ma trudc nay dugc cung cdp bdi nhiét dién than. San xudt than tuong déi ré va dé sur
dung dé phat dién. Gan mdt nira san luong dién cha Viét Nam trong ndm 2018 dén tir cdc nha may dién
than st dung than trong nudc va nhap khdu3. Tuy nhién, san xuat va st dung than anh hudng dén mai
trudng va nhitng tac dong nay da duoc nghién ciru ki ludng: bién d8i khi hau véi nhiéu tac ddng tan pha
clia n6, & nhiém khong khi trén dién rdng va suy giam chat luong dat do khai thac than. Viéc Viét Nam tng
pho véi nhitng thach thirc nay nhu thé nao sé dnh hudng dén s phan ctia hang triéu ngudi va su da dang
sinh hoc clia khu vuc trong nhitng thap ky tdi.

Trong 13n cai cach chinh sach ndng lugng mai nhat, chinh pht Viét Nam da cho thdy sy chuyén hudng tir
than da sang st dung nhién liéu sach hon nhu gié mat troi va khi tu nhién héa [6ng (LNG). Tuy nhién, k&
hoach van danh chd cho gan 30GW nhiét dién than mé&i vao ndm 2045, bang khodng mét phan hai céng
sudt than hién cé ngay nay. Cac chuyén gia trong nudéc va quéc té tin rang cadc nha may than dugc dé xuat
c6 thé& khién hang nghin ngudi tlr vong sém va tiéu tén hang tradm triéu dé la My do mat ndng sudt va chi
phi cham séc stc khoe*.

=

1 4

-

Nganh than cling dang phai chiu &p luc gia tang tir cac t6 chirc qudc té va cac nha tai chinh do tac dong
moi truang lién quan. Gidm phat thai carbon théng qua sir dung nang lugng hiéu qua va nhién liéu it 6
nhiém hon 13 mét trong nhitng khuyén nghi chinh d6i véi nganh nang lugng. Cac bén cho vay qudc té tir
nhiéu qudc gia khac

2 https://saigoneer.com/saigon-environment/18210-air-pollution-is-costing-vietnam-s-economy-$10-8%E2%80%93 13-6bn-a-year,-research-

shows
3https:/lwww.iea.org/countries/viet-nam
4 https:/lenergyandcleanair.org/publications/vietnam-pdp8-hia
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nhau dang nglrng dau tu vao cac dy an dién than do tadc déng moi trudng clia chiing®6. Gan day nhat,
quyét dinh nay da anh huéng tryc tiép dén du an than da duoc quy hoach trudc d6 la Vinh Tan 3 & mién
Trung, khién tuong lai clia cdng ty bi de doa. Cac nganh céng nghiép san xudt hang hoéa va cung cép
nguyén liéu cling ngay cang quan tam dén viéc ho dang st dung nhitng nguén nang lugng nao. Viéc phu
thudc qué nhiéu vao cac nhién liéu cé ham luwgng carbon cao, chéng han nhu than d&, dau nhién liéu va
dau diesel c6 thé de doa x&p hang tinh bén vitng va kha ndng canh tranh quéc t€ clia cac nganh céng
nghiép nay’.

Chua cé phuong an t6i uvu thay thé than da
Mac du cac nha hoach dinh chinh sédch da nhén thdc dugc nhitng van dé nay, nhung tim ra giai phap thay

thé& cho dién than la thach thiic khdng hé nhé. “N&u ngay mai cac nha may dién than ngirng hoat déng thi
nguon dién cho cac doanh nghiép, bénh vién, truong hoc va ho gia dinh sé 18y tir dau? Va diéu gi sé xay ra
v6i hang nghin nguai dang lam viéc trong nganh than? Hién nay thay dién la nguén dién I6n thi hai cla
Viét Nam, san xudt trén 40% téng nhu cau dién. Tuy nhién, thly dién sé khong thé 1dp day khoang tréng
nay, vi ti€m ndng clia n6 & Viét Nam gan nhu da bi khai thac t6i da. Va nhiéu chuyén gia hoai nghi vé viéc
xay dung cac con dap mdi vi cac van dé mai trudng, chi phi tiém &n va hinh anh xu trudc cong ching?.

Ndng lugng mat troi va gié & Viét Nam rdt doi dao. Cau chuyén ndng lugng mat trai cda Viét Nam thudng
xuyén duoc quéc t& nhac d&n nhu mot vi du vé& cam két ndng luong sach hon. Trong 3 ndm qua, Viét Nam
da dua lugng dién mat troi vao ludi dién nhiéu hon bat ky quéc gia nao trong khu vuc Chau A - Thai Binh
Duong va hién cé céng suat 13p dit dién mat troi cao nhat @ Dong Nam A, Nhitng con s6 nay cé thé ting
|én nhi€u lan trong tuong lai’®. Mdc du ndng lugng mat trdi va gié mang lai nhiéu lgi ich va cé tiém nang
trd thanh ngudn dién chinh, nhung toan bd k& hoach cé thanh cdng hay khéng phu thubc kha nang tich
hgp mét lugng 16n twong duong cac ngudn nang lugng tai tao. Van dé nay trd nén rd rang khi t6c do tang
trudng dién mat troi nhanh chéng trong nhitng nam gan day gay qua tai cho co s& ha tang truyén tai, budc
Cong ty dién luc qudc gia EVN phai han ché& lugng nha may cung cdp dién'".

5 https:/lieefa.org/seven-european-countries-end-export-finance-for-coal-projects-boost-renewable-funding/
6 https:/lIwww.wri.org/insights/south-korea-and-japan-will-end-overseas-coal-financing-will-china-catch
7 https:/lwww.environmentalleader.com/2021/06/adidas-ceo-70-of-consumers-prefer-to-buy-sustainable-products/
8 https://research.msu.edu/hydropower-innovations-and-avoiding-international-dam-shame/
9 https://www.vietnam-briefing.com/news/vietnams-solar-industry-bright-prospects-investors.html/
10 https://lwww.eia.gov/todayinenergy/detail.php?id=48176
1 https://lwww.eco-business.com/news/viethams-golden-solar-years-arent-over-despite-policy-changes/
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Khi tu nhién héa 1dng (LNG) c6 thé 1a mét chat thay thé khac cho dién than. Véi cing mét luong nang
lugng tao ra, n6 chi phét ra lugng khi thai nha kinh bang mét nira so véi cac nha may dién than va taora it
ch&t 6 nhiém hon nhiéu. Mac du khi tu nhién van chita carbon, nhung n6 c6 thé cung cdp du phong khi
khéng c¢6 ndng hodc gié va hé trg ludi dién khi sdn lugng ndng lugng tai tao dao déng. Hién Viét Nam
dang c6 k& hoach xay dung mét s& cang nhap khau khi tu nhién héa 16ng tai Viét Nam khéng chi do nhu
cau ndng luong tdng trudng ma con do san lugng khi d8t tai Viét Nam du kién sé bat dau gidm tir ndm
2025 va hoat déng thdm doé ngoai khoi & Bién Déng dang phai d6i méat véi nhitng thach thic.

Khéng phai ai cling c6 diéu kién sir dung may loc khéng khi trong nha cho gia dinh va deo kh&u trang N95
khi di ra dudng & Ha Noi nhu chi Nguy&n Thanh Nga. Chi chia sé: “N&u nhiéu 6 t8, xe may dugc chuyén déi
sang st dung dién thi c6 |18 khong khi sé d& 6 nhiém hon”. Nhiéu ngudi dan khéc cling ¢6 chung tam trang.
Trong thdi diém cac thanh phé 16n cla Viét Nam pha va ky luc 6 nhiém, mot s& cdng ty san xuat trong
nuéc bat dau cung cdp xe may dién - mot gidi phap thay thé& cho xe hai banh chay xang mang tinh biéu
tuong cla dat nudce. Khi lgi ich cla viéc s&r dung xe dién tdng |én, hé théng dién cang duogc khir cacbon.
Tuy nhién sac xe dién tir nguén dién than cling khéng phai la giadi phap t6t. “Va t6i mudn khuyé&n nghi phat
trién hé théng giao thédng cong cong”, chi Nga néi.

Siemens Energy xin cam on déng go6p cla Tién st Ngo Bich Ngoc, giang vién Hoc vién
Bao chi va Tuyén truyén trong bai viét nay.

©2021, Siemens Energy
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SGT5-9000HL: Tua bin khi Ién ctia tuong lai cho moi trudng sach hon

Su phat trién kinh t& nhanh chéng & Viét Nam va trén toan khu vuc Dong Nam A da thic ddy su mé rong
cla nhién liéu hoa thach, chl yéu la than, & Viét Nam va céc nudce trong khu vuc. Xu hudng nay khéng cé
gi la. Cac nha nghién ctru da chi ra méi lién hé lich st gitra tang trudng kinh t&, sir dung ndng lugng hoa
thach va & nhiém khéng khi cé tir trudec Cach mang Cong nghiép. Khéng cé gi ngac nhién khi cac quéc gia
c6 GDP cao thudng c6 lugng phat thai nhién liéu héa thach cao. Diéu méi la mot s6 qudc gia da xoay s& dé
ddo ngugc xu hudng nay.

Céac cdng nghé mai gép phan giam phat thai khdng ngirng dugc phat trién. Ngoai ndng lugng tai tao,
chuyén d&i phat dién théng thudng sang khi d8t tu nhién c6 thé gitp gidm phat thai cac chat 6 nhiém va
CO2 trong thoi gian tdi. V&i nhitng tién bd trong cong nghé, cac thiét bi khi c6 thé dugc tai sir dung cho
cac ngudn khéng carbon nhu hydro, amoniac va métan t8ng hop va gitp khir cacbon trong nganh nang
luong vé lau dai.

Nhin chung, cadc nha may dién khi hién dai doi hdi mét sé tinh ndng chinh dé ti€p tuc phi hgp trong tuong
lai. Chiing can phai linh hoat va phu hop dé khéi dong va tat may thudng xuyén dé b8 sung cho ning
lugng tai tao, ching can hiéu qua nhat cé thé va cudi ciing, chldng cdn mot 16 trinh dé€ dat duoc cac hoat
doéng khong phat thai.

Chung téi thiét k& day chuyén nha may dién chu trinh hén hgp SGT5-9000HL véi nhitng thach thic nay
va ching téi san sang phuc vu khach hang véi nhitng muc tiéu tién ti€n nhat vé san xuat khi dét. Day la
tuabin khi hang ndng |6n nhdt, manh nhat va hiéu qua nhat cla chdng téi. Bén canh céng sudt 880
megawatt (MW) va hiéu sudt nha may téng trén 64% trong chu trinh hén hgp, cdng nghé clia ching téi
c6 thé bé sung cho su bién d&i that thudng cha ndng lugng gié va mat trdi, va cung cdp du phong linh
hoat khi cadc nguén nay khéng cé san. Va néu khach hang clia ching t6i mong mudn, ching téi c6 thé
dua ra mot t8 hop s&n sang cung cdp hydro, ddm bao rdng nha may sau nay, khi c6 d hydro xanh, tr&
thanh mét phan ctia nguén nang lugng phéat thai khéng carbon. Di tir ki€n tric may dang tin cay cla
dong SGT-8000H cua ching t6i da duoc chitng minh véi mét thap ky hoat déng thanh céng, HL-class
duoc nang cdp vdi cac cdng nghé tién ti€n d€ mang lai trai nghiém t&t nhat cho khach hang.

Siemens HL-Class gas turbines

Derived from
proven H-class design

more than
650.000 operating hours
with 99.5% reliability

Capacity of gas turbine*

SGT5-9000HL =593 MW
SGT6-9000HL =405 MW

Advanced combustion
/ system for higher
firing temperatures
/ realized via additive

manufacturing

/ — Optimized sealing

% to minimize cooling air
2

Optimized
compressor design
/ based on 3D blading

/ Ultra-efficient internal
cooling features
> 640/0 for blades and vanes

efficiency in CCPP mode
/ with a clear roadmap to 65%

Large blade 4
for higher power output

Innovative multi-layer /
thermal barrier coating
for blades and vanes /

Latest HL-technologies will be rolled out to complete Siemens gas
turbine portfolio subsequently to optimize output and life-cycle costs.

@\

*ISOlgross/natural gas

Cdc tinh ndng chinh: Siemens HL-Class
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Thé hé HL cai thién hiéu suat moi truong trong linh vuc thong thuong

S&n xuat dién 1a mot trong nhing yé&u t8 quan trong gép phan gay 6 nhiém khéng khi & nhiéu noi trén
thé& gidi, bén canh céc linh vuc giao thong van tai va xay dung. Chdng ta khéng thé s6ng ma khéng co
dién - nhung tat ca cdc ngudn nang lugng, ddc biét la ¢ ngudn gdc tir hda thach, déu cd anh hudng dén
moéi trudng. O nhiém khéng khi gdy nguy hi€ém cho sitc khde cong déng va gép phan lam suy thoai moi
truong. Vi du, cac oxit nito va luu huynh dan dén kich tng dudng hd hdp, hen suyén, cac bénh tim mach
va chuyén hoa. Tro bay va thly ngan c6 trong khi thai cia cac nha may nhiét dién than gay ra nhirng tén
hai vé sttc khéde va tinh trang “suwong mu” trén dién rong.

Céc cong ty cdng nghé va cac coéng ty trong Iinh vuc dién dang ngay cang hop tac véi nhau dé giam thiéu
& nhi@m khoéng khi theo nhiéu cach khac nhau. Cac cdng nghé mdi dua trén cac lua chon sach hon nhu
khi tu nhién c6 thé dét chay nhién liéu héa thach hiéu qua hon. Vi du, cdng nghé HL chu trinh hén hop
cla chiing t6i dang hoat dong véi hiéu sudt gop > 64%, cao hon khodng 1,5-2 1an so véi cdc nha may dién
than. St dung khi tu nhién 1am nguén nhién liéu c6 thé& gitp khach hang cla ching tdi giam phat thai
NOx tir 600g mdi kilowatt gi¢r (kWh) xudng con 240g, so v6i nha may nhiét dién than. N&u st dung khi
nhién liéu khéng chita luu huynh, luong phét thai luu huynh c6 thé gidm tir vai trdm gam méi kilowatt
gi® xudng gan nhu bang khéng. Gan nhu hoan toan cé thé tranh dugc thiy ngan, tro bay va luu huynh
didxit bdng cach chuyén tir than va dau diesel sang khi dét.

Khi d6t cling c6 thé gitp giam lugng khi thai CO2 trong thdi gian téi trong khi co s& ha tang c6 thé duoc
tai s&r dung cho cac nhién liéu carbon thdp nhu hydro, amoniac va métan téng hgp trong tuong lai. Hién
nay, than non tao ra lugng carbon dioxide nhiéu gdp déi so véi ty nhién cho cing mét san lugng nang
lugng. Lugng khi thadi CO2 cu thé clia nhém nha may dién chay bang dién héa thach trén toan thé gidi la
khodng 850g/kWh. Ngugc lai, SCC5-9000HL cua chiing téi chi phat ra khoang 320g mdi kWh khi hoat
doéng hét cong sudt. Diéu nay c6 nghia la hon 60% lugng khi thai CO2 cla d6i nha may dién héa thach co
thé& dugc tiét kiém bang cach thay th& cdc nha may than hién cé bang céng nghé tuabine thé& hé HL.

Keadby 2 I&d mét nhd mdy dién chay bdng khi dét véi tuabine HL v&i cong sudt 840MW mdi & North Lincolnshire, UK
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Thé hé HL cai thién dau an moéi truong trong Iinh vuc nhiét

Thap ky vira qua da ching kién sy phat trién manh mé trong viéc trién khai cac cong nghé nang luong tai
tao trén toan thé& gidi. & nhitng quéc gia ddi dao ngudn ning luwong tai tao nhu Viét Nam, ning luong
mat troi va gid sé ngay cang chi€m vai tro 16n hon nhu clia cdc nha may dién thong thudng. Ngudn dién
théng thudng sé chuyén sang dang du phong linh hoat c6 thé dugc bat va tit thudng xuyén, tuy thudc
vao lugng ndng lugng tai tao dugc du bdo. Khach hang clia ching t6i tai cac thi trudong cé ty trong ndng
luong ti tao cao khai déng hodc tam nglrng cac co s& clia ho nhiéu |an trong ngay. Ching téi cho réng
cac khach hang tai Viét Nam ciing sé phai d6i mat vdi thach thirc tuong tu trong tuong lai.

Cac nha may dién dua trén cong nghé cili, d&c biét 1a cdc nha may dét bang than hodc dau dét, co thé gap
kh6 khan khi van hanh trong cac di€u kién mdai nay. Sau khi tam ngitng, chiing c6 thé can hang gio dé tai
khdi dong va dat lai tai ddy du. Mat khac, tuabin thé hé HL cla chiing t6i duoc thiét ké cho cac ché do
hoat dong linh hoat va c6 thé Ién tai dat cdng sudt t6i da trong vong 30 pht, tiy thudc vao mirc do 1am
méat. Ngay c3 khi tdt may lau hon, hé théng c6 thé cung cip day di ndng lugng trong vong mot gid nhd
ché& d6 chd trong dé cac bd phan quan trong dugc gilr &m. DE tang tudi tho cla thiét bi trong cac ché& do
van hanh linh hoat, chdng t6i da nang cdp thiét k& clia cac may phat dién clia minh. Thiét ké méi cho
phép kiém soat nhiét dé bén trong may phat dién va tadng hiéu sudt cing nhu tudi tho clia hé thng phat
dién.

Céc tuabin khi In, linh hoat va hiéu qua cao nhu loai HL ctia chdng téi la lua chon phti hgp nhét dé du
phong va can bang ndng lugng tai tao. Khéi déng nhanh va hiéu qua dam bao c6 dién khi ndng luong tai
tao khéng thé dap (tng dugc nhu cau. Dau ra linh hoat ddm bao rang khach hang ctia ching téi c6 thé
theo dbi d6i ting vdi san lugng nang lugng téi tao ma khong gap van dé gi. Va khi cé dli nang lugng tai
tao d€ dap ing nhu cdu, nha may dién cla ching toi c6 thé tam thdi dugc dua vao hoat déng ngoai
tuyén.

San sang cung cap hydro, khéng carbon cho tuabin khi

Dich dén cudi cuing clia nguon dién dua trén héa thach la dat dugc hoat déng van hanh véi phat thai
carbon bang khéng. D& dat duoc didu d6, can cé yéu cau tiép can véi nhién liéu thé hé méi, khéng chira
ham lugng carbon héa thach. Mdc du ngay nay, s6 lugng cac loai nhién liéu nay cé han, nhung hién trang
nay c6 thé sém thay déi. Lugng dién du thira do gié va mét trdi tao ra c6 thé dugc luu trit bdng cach
chuyén d&i thanh hydro xanh théng qua qua trinh dién phan. Hydro khéng tao ra phat thai khi nha kinh
khi d&t va sau do6 c6 thé duoc st dung cho cac ing dung khac nhau, bao gém san xudt dién trong cac nha
may dién chay bang khi d6t. 3 Dong Nam A, Viét Nam c6 tiém néng tré thanh mot nudc déng vai tro 16n
trong nén kinh té& hydro trong tuong lai nhd vao tiém ndng nguén ndng lugng tai tao I6n va vi tri gan véi
cac tuyén hang hai lén. Do d6, chiing téi khuyé&n nghi khach hang cia minh tai Viét Nam dau tu vao mét
hé théng phat dién san sang trong tuong lai c6 thé chuyén déi sang d6t hydro hén hop va tham chi la
100% hydro & giai doan sau nay. Nhitng thiét bi nhu vay sé& lam gidm nguy co mac ket vé& nguyén liéu dau
vao do tinh linh hoat cao va déng g6p 1&n vao muc tiéu khir cacbon.

Tai Siemens Energy, chiing t6i cam k&t dan dau trong qua trinh chuyén d&i ndng lugng va cung cap cac
giai phap khac nhau dé€ san xudt va str dung hydro'2. Moi ngudi dang néi vé hydro ngay bay gid, nhung
kinh nghiém clia chdng téi lam viéc véi hydro da cé tlr 30 ndm trudc, véi hon 55 don vi trén toan thé gidi
da tich IQy 2,5 triéu gio hoat dong. Ngay nay, tuabin thé hé HL clia chiing t6i c6 kha nang x ly téi 50%
lvgng hydro. Tuy nhién, chdng t6i c6 mot muc tiéu tham vong hon trong tam tri. Cac ky su bubng dét,
phu trg va nha may cla chung téi dang lam viéc d€ dat 100% d&t hydro vao ndm 2030. Ching toi c8
gdng ddm bao an ninh t8i da cho cac khach hang va nha dau tu vao thé& hé HL bang cach ddm bdo rang
cac thiét bi clia ho sé ti€p tuc hoat dong dua trén cac yéu t6 cong sudt cao ngay ca trong diéu kién thi
trudng trong tuong lai véi cac quy dinh nghiém ngdt vé méi truong dugc dua ra.

12 D& biét thém théng tin, hdy xem chuong Sach Tring (White Paper) vé hydro
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Tém tat SCC5-9000HL: Tua bin khi I16n cha tuong lai cho mdi trudng
sach hon

e Day |4 tuabin nghé I&n nhét véi cong nghé manh mé nhét va hiéu qua nhat cla chung téi véi cong suét
880 megawatt trong nha may dién chu trinh hén hop.

e Khach hang clia ching téi dwoc huéng loi tir hiéu suat nha may chu trinh hén hop vuot qua 64%, cao
hon khoang 1,5-2 14n so v&i cac nha may dién than.

e Bang cach chuyén sang str dung khi tw nhién, khach hang ctia ching t6i c6 thé giam phat thai NOx toi
60% so v&i nha may nhiét dién than. Gan nhw hoan toan cé thé tranh dwoc thdy ngan, tro bay va lwu
huynh diéxit bang cach chuyén sang dung khi.

e Thé hé HL dwoc thiét ké dé bd sung cho cac hé théng lwu trir ndng lwong va nang lwong tai tao luén
bién ddi.

e Kha nang twong thich vé&i hydro 1am cho céc thiét bj thé hé HL clia chang t6i tré thanh mét phan cla
hé théng nang lwong trong twong lai.
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