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TONG QUAN

Trong bdi canh viéc xay dung mét nén kinh té trung tinh phat trién bén viing dang
la mot xu thé tat yéu trén thé gidi, viéc han ché dan su phu thudc clia san xuat va cac
hoat dong cong nghiép doéi véi nhién liéu héa thach dugc xem nhu la cap thiét. Trong
do, véi dac tinh khong phat thai CO, hydrogen la nguén néng lugng sach, c6 tiém
nang thay th& nhién liéu héa thach, gip gidm thigu 6 nhiém va khi thai nha kinh, dong
thoi 6 thé (g dung rong rai trong nhiéu linh vuc nhu giao théng, san xuat dién, va
cbng nghiép.

Theo Co quan Nang luong Qudc té (IEA), mure tiéu thu hydrogen toan cau nam
2024 dat gan 100 triéu tan, tdng 2% so vdi ndm trudc, chd yéu nho nhu cau tir céac
nganh cong nghiép va loc dau truyén thong. Méac du hydrogen tir nhién liéu héa thach
van la lua chon tiét kiém chi phi nhat hién nay, nhung chi phi ndng luong téi tao giam
va nhirng tién bo vé cong nghé du kién sé thu hep khoang céch chi phi vao nam 2030,
thic day viéc ap dung réng rdi hon hydrogen xanh va it phat thai. IEA du kién, san
lurong hydrogen phat thai thap co thé dat tGi 37 triéu tan moi ndm vao nam 2030.

Trén thi truong hydrogen, Trung Quéc cé vi thé dan dau vdi thi phan chiém 65%
cong suat dién phan toan cau va gan 60% nang luc san xuat. Trong khi d6, Dong
Nam A dang néi lén nhu mét thi trudng hydrogen phat trién nhanh chéng. Nhu cau
hydrogen & Déng Nam A chu yéu dén tir nganh héa chat, véi ngudn cung chi yéu dua
vao khi dét tu nhién, dat 4 triéu tdn vao nam 2024, dan d3u la Indonesia chiém 35%,
tiép theo la Malaysia, Viét Nam va Singapore.

Ngay 7/2/2024, Tha tudng Chinh phd da ban hanh Quyét dinh s6 165/Qb-TTg
phé duyét Chién lugc phat trién ndng luong hydrogen, dua Viét Nam vao nhom 50
quoc gia dau tién trén thé gidi ban hanh Chién lugce phat trién nang lugng hydrogen,
cho thay su quyét tdm cda Viét Nam trong phat trién ngudn nang luong sach dam
bao an ninh nang lwgng qudc gia va thuc hién muc tiéu qudc gia vé bién dai khi hau,
tang trudng xanh va muc tiéu phat thai rong bang “0” vao nam 2050. Sau hon 1 nam
Chién lugc dugc phé duyét, nhiéu nha dau tu trong va ngoai nudce da tham gia dau tu,
nghién ctru dé xuat, phat trién du an san xuat hydrogen xanh tai Viét Nam. C6 thé thay,
Viét Nam dang s& hitu loi thé véi tiém nang tu nhién cho nang luong téi tao, dac biét la
hydrogen va chinh sach hé trg tir Chinh phu. Néu tan dung tot nguon tai chinh xanh va
hop tac qudc té cling nhu phat huy hét lgi thé von c6, Viét Nam hoan toan cé thé vuon
|én vi thé trung tdm hydrogen xanh cta khu vure, gop phan hién thuc héa muc tiéu Net
Zero 2050 va nang tam vi thé nang lwgng qudc gia trén ban do thé gidi.



THONG TIN TRONG NUGC

Tong san luong hydrogen cua Viét Nam
dat khoang 500 nghin tan/nam

d Viét Nam, hydrogen hién dang dugc san xuat chu yé&u tir qua trinh loc héa
dau va san xuat phan dam dé phuc vu cho chinh hoat dong cta cac nganh cong
nghiép nay, nham loai bo luu huynh va céc tap chat N, O, kim loai... ra khdi cac
dong nguyén liéu hodc ban thanh pham, khir xtc tac cac oxide kim loai hoat dong,
hodc no hda cac hgp chat chua bdo hoa (hydrogen héa). Hydrogen nay duoc goi la
hydrogen xam va hydrogen nau’ vai tong san lugng san xuat dat khoang 500 nghin
tan/nam (KTA), gia khoang tlr 1 - 2,5 USD/kg. Trong dd, nhu cau hydrogen cua Viét
Nam, théng qua nhu cau hydrogen ctia PVN ndm 2020 cung cap cho cac nha may
san xuat phan dam, khoang 316 nghin tan hydrogen, cac nha may loc dau Dung
Quat va Nghi Son tiéu thu lan lugt 1a 39 nghin tan va 139 nghin tan/nam?2. Téng nhu
cau hydrogen trong nudc du kién sé tang Ién khoang 4.000 KTA vao nam 2050.

Cho dén nay, viéc san xuat va stir dung hydrogen va dan xuat hydrogen trong
céc linh vuc khac nhu giao thong, cong nghiép nang lugng, nhiét.... hau nhu chua
phat trién; Hydrogen xanh dugc san xuat tlr nguon nang luwgng téi tao (NLTT) chua
dugc san xuat va str dung tai Viét Nam.

C6 thé ndi, chudi gia tri hydrogen hoan chinh chua dugc hinh thanh tai thi
trwong Viét Nam trong giai doan nay. Vi vay, khi dua hydrogen xanh vao san xuat,
viéc phat trién va hoan thién co s& ha tang va chudi gia tri hydrogen la van dé can
dugc quan tam. Thoi gian gan day, moét vai doanh nghiép da bat dau quan tam
nghién clru tiém nang san xuat hydrogen xanh va ammonia xanh dé xuat khau.
Mot s6 du an san xuat hydrogen xanh da duoc dé xuat khac nhu:

- Dy &n dau tu Thang Long Wind 2 (TLW2) san xuat hydrogen tur dién phan
nudc bién phuc vu xuat khau tai khu vure du én dién gié ngoai khaoi Thang Long (mi
Ké G3, tinh Binh Thuan) véi quy mé 2.000MW, tng mirc dau tu khoang 5 ty USD,
thoi gian trién khai dy kién tir 2022 dén 2030 - Tap doan nang lugng Enterprize
Energy va céc nha dau tu tir Chau Aud. Thang 8/2022, UBND tinh Binh Thuan da
c6 van ban gui Thu tudng Chinh phu va B6 Cong Thuong, B6 Tai nguyén va Moi

1 Hydrogen xam va Hydrogen nau duoc san xuat bang ndng lugng tir nhién liéu hda thach
nhu khi d6t tu nhién, hydro cacbon, than da.

2 https://congthuong.vn/toa-dam-trien-vong-hydrogen-xanh-trong-nen-kinh-te-carbon-thap-
cua-viet-nam-223744.html

3 https://dangcongsan.vn/kinh-te/du-an-san-xuat-hydro-tu-dien-phan-nuoc-bien-dau-tien-
cua-viet-nam-595301.html
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trwong dé nghi xem xét dua Du an vao Quy hoach dién VIII, Quy hoach nédng luong
qudc gia va Quy hoach khong gian bién qudc gia. Du an Thang Long Wind 2. Dy én
da duogc Thu tudng dong y chu truong khao sat, do dac, thu thap di liéu.

- Du @n Nha mady san xuat khi hydrogen xanh Tra Vinh tai xa Dong Hai, huyén
Duyén Hai, tinh Tra Vinh theo cong nghé dién phan kiém, phuc vu nhu cau noi dia
va xuat khau t&i Nhat Ban, Han Quéc, Singapore va Chau Au véi cac san pham dau
ra gom: hydrogen (24.000 tan H2/ndm) cho cac nha may dién, tuabin khi, pin nhién
liéu; Ammonia (150.000 - 180.000 tan/ndm) la nhién liéu tau thdy, nha may san
xuat phan dam, khi Oxy (195.000 tdn/nam) dung trong y té€ do Tap doan The Green
Solutions Group* dé xuat. Du an Nha mdy san xuat Hydrogen xanh Tra Vinh san
xuat hydrogen tir dién phan nudc bién, dién ndng lugng dugc tao ra hydrogen xanh
thong qua qua trinh dién phan nudc, cong nghé cua du an la dién duoc st dung
dé tach nudc thanh hydrogen va oxy; hydrogen tao ra c6 thé dugc luu trir dudi dang
khi 16ng, thich hop dé sir dung trong nhiéu linh vuc va dé dang van chuyén. Du an Nha
may san xuat Hydrogen xanh Tra Vinh da duoc khai cong xay dung vao thang 3/2023.

- D an Nha mdy san xuat hydrogen xanh Bén Tre - Cong ty TNHH TGS Green
Hydro (Thanh vién Tap doan The Green Solutions) lam chu dau tu véi téng von
dau tu 19.500 ty dong, du kién dugc xay dung tai xa Bao Thuan, huyén Ba Tri. Giai
doan 1, Nha may san xuat 24.000 tan hydrogen/nam; 150.000 t&n ammonia/nam;
195.000 tan khi oxy/nam. Giai doan 2, Nha may san xuat 60.000 tan hydrogen/
ndam; 375.000 t&n ammonia/ndm; 490.000 tan oxy/nam>.

- Ngay 12/09/2022, Cong ty c¢6 phan Tu van xay dung dién 2 va céc doi tac
dé xuat tinh Quang Tri cho phép duoc khao sat nghién ctru dia diém dau tu Dy an
Trung tdm hydrogen xanh tai huyén Hai Lang, tinh Quang Tri bao gém céc nha may
DMT, dién gio; nha mdy san xuat H2/NH3 du kién tai Khu kinh t€ Déng Nam vdi
dién tich khoang 40 ha gom 3 giai doan®.

- Mot s6 tap doan khac ciling dang bat dau cé nhirng trao doi bude dau trong
nghién ctru, dau tu du an Hydrogen nhu TTVN Group’, tdp doan SK&.

4 https://www.nangluongsachvietnam.vn/d6/vi-VN/news/Tiem-nang-phat-trien-hydro-sach-tai-
Viet-Nam-6-8-14561

5 https://moit.gov.vn/phat-trien-ben-vung/sap-khoi-cong-nha-may-san-xuat-hydro-xanh-tai-ben-tre.ntml

6 https://www.quangtri.gov.vn/chi-tiet-tin/-/view-article/1/13848241113627/1662962699746

7 Cong ty Co phan Tap doan Truong Thanh Viét Nam

8 https://baocantho.com.vn/tap-doan-sk-muon-hop-tac-dau-tu-phat-trien-chuoi-cung-ung-hy-

drogen-tai-can-tho-a149141.html
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Bén canh do, vao ngay 29/3/2022, Black & Veatch® va The Green Solutions
(TGS) vira ky bién ban ghi nhé (MoU) dé thic day san xuat va cung (ng hydrogen
xanh va amonia xanh tai Viét Nam10. Theo d6, TGS da chi dinh Black&Veatch
nghién clru san xuat va luu trir hydrogen xanh tai Viét Nam, st&r dung nang luong
mat troi hodc nang lwong gié dugc cung cap qua ludi dién. Nghién ctru cling bao
goém viéc phat trién mot nha may san xuat amoniac xanh ciing nhu danh gia cau
hinh va cong nghé ctia nha may, rii ro cong nghé va giam thiéu thir nghiém, thiét ké
mang tinh mo hinh, udc tinh chi phi dau tu va tinh toan chi phi binh quan. Augustus
Global Investments sé cung cap von phat trién ban dau cho du an.

Vi Tap Céng nghiép - Nang lugng qudc gia Viét Nam (PVN), ngay 18/11/2021,
PVN va Ngan hang Phat trién Chau A (ADB) ciing da ky Bién ban ghi nhd (MOU) vé
viéc xay dung quan hé dai tac chién lugce trong giai doan 2021 - 2024 nham thuc
day phat trién nang luong sach, bén virng tai Viét Nam, cling nhu ho trg PVN dat
dugc cac muc tiéu chuyén d6i ndng luong xanh. Cu thé, hai bén sé hop téac trong
céc linh vuc nhu: Chién lugc, 16 trinh chuyén ddi nang lugng xanh; thu gilt, str dung,
luu trir cdc-bon; phat trién cong nghiép khi hydrogen va dién gié ngoai khoi.

Theo thong tin do Vién Dau khi Viét Nam (VPI) cung cap, hién nay PVN dang
diéu chinh chién lugc phat trién nganh theo xu hudng chuyén dich nang lugng.
Nam 2021, PVN da ban hanh 06 khung chuong trinh nghién ctiru khoa hoc dai
han, bao gom phat trién san xuat, tén tri, van chuyén, phan phoi va st dung hiéu
qua hydrogen tai Quyét dinh s6 3379/QD-DKVN ngay 17/6/2021 vé viéc phé duyét
khung “Chuong trinh nghién clru khoa hoc dai han giai doan 2021 - 2025”.

Vé ha tang van chuyén, Viét Nam hién cé mot s6 cong ty san xuat va cung cap
hydrogen & quy mé nhd bang xe bon dang 6ng (tube): Gas Viét Nhéat, cong suat
1.000 Nm3/h; Cong ty Tam Long, 500 Nm3/h; Linder Gas, 1.000 Nm3/h...

Hydrogen xanh va dan xuat cta no la mét giai phap hudng tgi giam phat thai
KNK. Hau nhu céc linh vuc kinh t€ nhu san xuat cong nghiép, giao thong cé tiém
nang chuyén d6i sang st dung loai nang lugng khong phat thai nay. Trong khi do,
Viét Nam dugc danh gia co nhiéu tiém nang phat trién thi truong hydrogen xanh,
nhd nhu cau ngay cang tang tr cdc nganh san xuat dién, thép, phan bén, cling nhu
co hoi xuat khau hydrogen lam nhién liéu cho van tai bién trong tuong lai.

9 Black &Veatch la cong ty hang dau thé gidi vé phat trién hydro energy
10 https://vnanet.vn/vi/chuyen-de/business-wire-20/khac-0/black--veatch-va-green-
solutions-ky-mou-thuc-day-san-xuat-nang-luong-xanh-tai-viet-nam-6036355.html
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Viét Nam dang s hitu loi thé véi tiem nang tu nhién cho nang luong tai tao
déc biét Ia hydrogen va chinh sach ho trg tlr Chinh phd. Néu tan dung tot nguén
tai chinh xanh va hogp tac quoc té cling nhu phat huy hét loi thé von cd, Viét Nam
hoan toan co thé vuon I1én vi thé trung tdm hydrogen xanh cta khu vuc, gép phan
hién thuc héa muc tiéu Net Zero 2050 va nang tam vi thé ndng lwgng qudc gia trén
ban do thé gidi

S«r dung Hydrogen trong san xuat thép
la mot lua chon day hira hen cho viéc
san xuat thép khir carbon

Vai tro cua hydrogen trong giam phat thai cacbon nganh thép

Nhu cau thép toan cau dugc du doan sé tang tir khoang 1,5 Gt/nam (2019)
lén khoang 1,8 - 2,1 Gt/nam (2050)11. Nganh thép Viét Nam san xuat khoang 19,2
triéu tan thép tho va 27,7 triéu tan thép thanh pham moi ndm. Thép la nganh cong
nghiép quan trong & Viét Nam, phuc vu ca nhu cau trong nudc va xuat khau. Tuy
nhién, hoat dong san xuat thép sir dung nhiéu carbon va hién phat thai ~ 11,5%
téng luong khi thai CO2 & Viét Nam. San xuat thép xanh (st dung Hydrogen) la
mot lwa chon day hira hen cho viéc san xuat thép khir carbon.

Thép hién nay chd yéu dugc san xuat bang cong nghé xur ly 10 cao (BF) / 1o
oxy cao ban (Hinh 1). Dau tién, quédng sat dugc khir thanh gang bang than céc trong
|0 cao. Tiép theo, gang dugc chuyén thanh thép tho trong 16 oxy co ban. Cac quy
trinh nay phat thai nhiéu carbon, nganh cong nghiép san xuat thép cua thé gidi udc
tinh chiém khoang 7% luong khi thai toan cau.

Hydrogen c6 thé déng vai tro |a chat khir thay thé va cung cap néang luong nhiét
trong qua trinh san xuat thép nham giam luong khi thai trong qua trinh san xuat thép.

Hydrogen c6 thé thay thé mot phan than coc lam chat khir trong 10 cao.

Y

Quéng sat duoc khir bang hydrogen dé€ tao ra “sat khir truc ti€p” (DRI). Quy
trinh phé bién nhat xay ra trong 10 déng (vi du quy trinh HYBRIT2 hoac MIDREX).

11 IEA (2020) Iron and Steel Technology Roadmap, IEA. IEA (2020) L6 trinh cdng nghé sat
thép, IEA.
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Nhu cau Hydrogen udc tinh khoang 57,5 kg H2/tan thép'.

QUY TRINH LO CAO QUY TRINH HYBRIT

4 Quiing sat N
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Hinh 1. So sénh hai quy trinh 6 cao va Hybrit ">

Viéc khtr truc tiép sat bang hydrogen chi tao ra “sat xanh”, budc nay thuong
duoc str dung két hop vai 10 h6 quang dién (EAF) d€ san xuat “thép xanh”. Doi véi
quy trinh 10 cao, viéc thay thé mét phan than coc bang Hydrogen dugc udc tinh
sé déng gop tdi 8% qua trinh khir carbon cua nganh dén nam 2050. Hydrogen la
mot trong nhiéu lua chon giam phat thai cho nganh thép, cling véi céc lua chon
khac bao gom str dung hiéu qua nguyén liéu, hiéu suat cong nghé, dién khi hoa va
CCUS14. Ngoai ra, hydrogen ciing c6 thé dugc str dung trong qua trinh san xuat
cdc kim loai xanh khac (nhu nhém hodc niken).

12 IEA (2019) The Future of Hydrogen, IEA. 1EA (2019) The Future of Hydrogen, IEA.

13 Hybrit (2024) A value chain for fossil-free steel, Hybrit, Sweden. Hybrit (2024) Chudi gia tri thép
khong chtra héa thach, Hybrit, Thuy Dién.

14 IEA (2020) Iron and Steel Technology Roadmap, IEA. IEA (2020) L6 trinh cdng nghé sit thép, IEA.
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Trién vong nhu cau hydrogen déi véi nganh thép cua Viét Nam

San xuat thép Viét Nam duoc du doan sé cé su tang trudng manh mé (tang
truang 10%) va nhu cau (tang trudng 6,4%) vao nam 202415.San xuat thép xanh
bang hydrogen la mét cong nghé méi va doi hoi thiét ké nha may hoan toan mdi,
do d6 céc co sd hién tai khong thé str dung thép xanh va phai xem xét cac phuong
an khar carbon khac. Nguén cung thép hién tai phai dugc khir carbon thong qua
mot loat cac phuong phap dugc trinh bay trong Hinh 2 (nhu str dung nguyén liéu
hiéu qua, cong nghé, CCUS).

Nguon cung thép trong tuwong lai cé thé uu tién sir dung Hydrogen dé san
xuat thép xanh. Day la mét cong nghé mdi va thi truong mai, Viét Nam coé thé tan
dung co s& ha tang thi truong thép hién c6 dé budce vao thi trudng nay. Trong ngan
han (2030), chi cé co s& thép xanh quy mo thi diém (vi du nhu co s& H2 Hamburg)
dugc xem la muc tiéu hop ly dé san xuat thép xanh. Nha may thi diém cé thé san
xuat 50 - 200 kt DRI/nam. Diéu nay sé can 3 - 12 kt hydrogen xanh/nam.

Theo kich ban co sd nam 2050 (dua trén nhu cau hién tai), khi h6 trg cho thép
xanh con han ché, nhu cau hydrogen dé san xuat thép xanh duoc udc tinh lén 16i
150 kt/nam. Dai véi kich ban tang truang dén nam 2050, véi mure tang trudng hop
ly (1,1%/nd@m) cta nganh thép va ho tro san xuat thép xanh, nhu cau hydrogen tir
thép xanh udc tinh la 178 - 533 kt/nam.

Hiéu qua sir dung nguyén liéu
Hiéu suat cong nghé
g
O Dién khi hoa
B Hydro
B Ning lwong sinh hoc
] Chuyén dich nhién ligu khac

@ ccus

Hinh 2. Giam phat thai nganh sat thép bang chién lugce giam thiéu (2020 dén 2050)

15 VEN (2024) Steel Industry forecast to grow by 10% in 2024, Industry, Vietnam Economic News
VEN (2024) Du bao nganh thép téng trudng 10% trong nam 2024
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Hydrogen la mot trong nhiéu lua chon
giam phat thai cho nganh xi mang

San lugng xi mang cua Viét Nam ndm 2020 la 105 triéu tan, trong dé mrc tiéu
thu la 101 triéu tan. Hién nay 68% xi mang duoc tiéu thu trong nudce va 32% duoc
xuat khau, ty trong xuit khiu ngay cang tang. Céc thi truong xuat khau chd yéu &
chau A nhu Trung Quéc, Philippines, Bangladesh. Qué trinh san xuét xi mang tiéu
ton nhiéu nang lvong va cac sang kién xanh hda la can thiét.

Xi mang chu yéu dugc san xuat thong qua quy trinh 16 khé Hinh 3, bao gém
ba cong doan chinh:

1. Nguyén liéu thé (chu yéu la d4 voi va dat sét) duoc khai thac, nghién réi dua
vao |6 nung (16 quay hinh tru I6n).

2. Vat liéu dugc lam néng dén 1450°C bang hon hop nhién liéu. Trong qua
trinh nay CO2 dugc day ra khoi canxi carbonat (CaC03). Clinker dugc hinh thanh
trong 10 nung.

3. Clinker dugc lam ngudi, nghién nho va tron végi thach cao va da voi.

co,
Lo quay
\ * 1,400C+
/ -— "
Di voi -, Khi nong
+ dit sét KT‘\J‘.\E"
!

$ > Clinker
.

ol

Hinh 3. Quy trinh 16 nung trong san xuat xi .

Nganh xi mang chiém 7% luong khithai CO2 toan cau, véi cuong dé carbon trung
binh toan cau la 600 kg-CO2e/tan xi mang17. Luong khi thai carbon trong san xuat xi
mang bat nguoén tlr qua trinh dét nhién liéu hoa thach va nung da voi trong hon hop
thd. Trong quy trinh san xuat xi méng hién nay, phat thai CO2 la khong thé tranh khoi.
Hai qua trinh phat thai khi nha kinh chinh trong nha may xi mang:

16 CarbonBrief (2018), Why cement emissions matter for climate change, Energy, Emissions. Car-
bonBrief (2018), Tai sao khi thai xi méng lai quan trong dai véi bién doi khi hau, Nang luong, Khi thai.

17 DNV article — Why is the Cement Industry Labelled Hard-to-Abate Bai bao DNV - Vi sao nganh
Xi méang bi gan nhan khé giam thai
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1. Nhiét (phat thai nang lugng) trong céc bd phan chinh (b6 tién gia nhiét,
|6 nung va bo lam mat ghi), chiém 40% téng luong khi thai CO2 cua hoat dong
san xuat.

2. Hba chat (khi thai trong qua trinh cong nghé): Phan (rng nung néng cua
nguyén liéu, trong dé d4 voi (CaCO03) phan ly thanh Ca0 va CO2 - san xuat clinker,
chiém 60% tong lugng khi thai CO2 cua hoat ddng san xuat.

Trong nganh xi mang, &rng dung chinh la st&r dung hydrogen dé cung cap nhiét
trong 10 nung thay thé nhién liéu héa thach (vi du: than va khi tu nhién). Hydrogen
ban dau cé thé dugc st dung vai ty 1é thdp hon bang céach tron vai khi tu nhién
(twong tu nhu khai niém tron hén hgp nhién liéu d€ san xuat dién). Diéu nay sé
khong yéu cau tan trang hodc stra doi Ion thiét bi 10 va do dé sé la budc ban dau
c6 chi phithap hon. Tuy nhién, ty |é cao hodc viéc str dung toan b6 hydrogen sé doi
hoi phai thiét ké lai cac voi dot va do d6 sé la mot lua chon chi phi cao dé thay thé
nhién liéu hoa thach trong hoat déng cua 16 nung.

Mot van dé can xem xét bo sung 1a viéc bé tri noi san xuat hydrogen xanh.
M4y dién phan oxit ran (SOE) la may dién phan hiéu suat cao, tuy nhién can nhiét
do cao (vi du 700-9000C) dé€ duy tri hoat dong. Nhiét d€ duy tri nhiét d6 cua may
dién phan cé thé dugc |3y tir viéc thu hoi nhiét thai trong qua trinh san xuat clinker.
Su phdi hgp trong san xuat va str dung hydrogen trong nha may xi méng cé thé
mang lai mot bién phap tiét kiém chi phi dé khir carbon trong hoat déng xi mang.

Hydrogen la mot trong nhiéu lya chon giam phat thai cho nganh xi méang,
clng véi céc lva chon khac nhu chuyén d6i nhién liéu thay thé cho 16 nung xi
mang (nhién liéu c6 ham luong carbon thap nhu sinh khai va chat thai), giam ty |é
clinker trén xi mang bang cach str dung nguyén liéu phoi tron va xi mang phai tron,
trién khai cac coéng nghé mdi cé hiéu suat t6t hon dé cai thién hiéu qua s dung
nang luong, dién khi hda va CCUS18 (Hinh 2). Viéc thay thé cac ngudn nhiét bang
hydrogen dugc udc tinh sé dong mot vai trdo nho tir nam 2040, déng gop t6i 9%
qua trinh khir carbon ctia nganh vao nam 2050%.

18 IEA (2018), Technology Roadmap, Low-Carbon Transition in the Cement Industry IEA (2018), L6
trinh céng nghé, Chuyén dai carbon thap trong nganh xi mang

19 GCCA (2022), The GCCA 2050 Cement and Concrete Industry roadmap for Net Zero Concrete
GCCA (2022), L6 trinh nganh xi méng va bé téng GCCA 2050 cho bé téng khéng c6 ludi

20 IEA (2023), Net Zero Roadmap IEA (2023), L6 trinh Net Zero
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Giam phét thai bing céc bién phap giam thiéu

+7%

Gt CO,

I +71%
-26%
]
1
2022 2030 2050
Bién phdp giam thiéu - .
LY ) . Néng Chuyén d6i nhién

Hoat déng gia ting @® Sit dung hiéu qua Strdung hiéu qua @ luongsinh @ Hydro Dién khi héa lieu khac ©® ccus

nguyen ligu ning legng hoc

Hinh 4. Tiém nang giam phat thai carbon clia nganh xi méng theo céc bién phap giam phat thai
Trién vong nhu cau hydrogen d6i véi nganh xi mang Viét Nam trong tuong lai

San lugng xi mang toan cau udc tinh sé tang tr 12% dén 23% vao nam 20507,
Tuong tu nhu vay, san xuat va nhu cau xi mang Viét Nam duoc du doan sé cé xu
hudng tang tir nam 2024 tré di?2. Trong ngan han (2030), str dung lvong it hydrogen
dé cap nhiét cho 10 |1a kha thi déi v6i nganh vi né dé trién khai hon va c6 kha nang
khong yéu cau thiét ké lai dau dot, can téi 16 kt/nam hydrogen xanh. Cac co s san
xuat xi mang sap xay dung trong thai gian téi cé thé uu tién trién khai cong nghé
mdi, str dung hydrogen dé cap nhiét cho 10 dot va nhién liéu hon hgp carbon thap
cho 16 nung, hiéu suat nang lugng cao. Mét co sd xi mang xanh quy mo thi diém
(vi du nhu nha may Ribblesdale ctia Anh) dugc xem la muc tiéu hop ly dé€ san xuat
xi mang xanh. Nha mady thi diém cé thé st dung hydrogen dé gia nhiét, nhu mot
phan cua hon hop nhién liéu khéng phat thai cho céc voi dot cda 10 nung xi méng,
can t6i 33 kt/nam hydrogen xanh.

Vé lau dai, cac co sd& xi mang hién tai cé thé xem xét chuyén sang st dung
100% hydrogen dé cung cadp nédng lugng. D€ co ty |é thay thé dang ké, hau hét cac
c0o sd san xuat xi mang sé yéu cau thiét ké lai dau dot. Ngoai ra, cac phuong phap
khac can dugc trién khai dé khir carbon trong nganh nhu thu héi nhiét thai tir qua
trinh san xuat clinker bang cach két hgp né véi dién phan & nhiét d6 cao, CCUS va
tiét kiém nang luong. Nhu cau hydrogen udc tinh cé thé dao dong tir 61 - 122 kt/
nam. Tuy nhién, néu xem xét mirc 2% tang trudng moi ndm cua nganh xi mang,
udce tinh nhu cau hydrogen vao nam 2050 vao khoang 111 - 222 kt/nam.

21 IEA (2018), L trinh cong nghé xi méng vach ra con dudng cat giam 24% luong khi thai CO, vao ndm 2050.
22 FiinGroup (2023). Viernamese cement market outlook _FiinGroup (2023). Tri€n vong thi trudng
xi mang Viét Nam
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Nhu cau nang luong sach tang,
thi truong san xuat hydrogen toan cau
du kién sé dat 226 ty USD vao nam 2030

Theo Bao cdo Panh gia hydrogen toan cau 2025 cua IEA, nhu cau hydrogen
toan cau dang tang truong déu dan, nhung cac du an hydrogen phat thai thap da
thu hep, cho thay ca thach thirc va co héi cho nganh khi hudng téi muc tiéu ting
truong dén nam 2030.

Tiéu thu hydrogen toan cau nam 2024 tang 2% so véi nam trudc

Theo do, mure tiéu thu hydrogen toan cau dat gan 100 triéu tan vao nam 2024,
tdng 2% so v&i ndm trude, chd yéu nho nhu cau tir cac nganh cong nghiép va loc
dau truyén théng. Mac du hydrogen tlr nhién liéu hda thach van la lya chon tiét
kiém chi phi nhat hién nay, nhung chi phi nang lugng tai tao giam va nhiing tién b6
vé cong nghé du kién sé thu hep khoang céch chi phi vao nam 2030, thic day viéc
ap dung rong rai hon hydrogen xanh va it phat thai.

San lugng hydrogen phat thai thap du kién cé thé dat téi 37 triéu tAn mdi ndm vao
ndam 2030, m&c du con s6 nay van thap hon murc du bao 49 triéu tan cta nam 2024.

Trén thi truong hydrogen, Trung Quoéc c6 vi thé dan dau vdi thi phan chiém
65% cong suat dién phan toan cau va gan 60% nang luc san xuat. Tuy nhién, chi
phi tdng cao va téc do6 phat trién cham hon du kién cta cac quéc gia khac dang
dat ra nhiéu thach thic cho cac nha san xuat hydrogen trén toan thé gidi. Trong
khi d6, Pong Nam A dang néi 1én nhu mét thi trudng hydrogen phat trién nhanh
choéng. Nhu cau hydrogen § Dong Nam A chi yéu dén tir nganh hoa chat, véi nguén
cung chu yéu dua vao khi dot tu nhién, dat 4 triéu tan vao nam 2024, dan dau la
Indonesia chiém 35%, tiép theo la Malaysia, Viét Nam va Singapore. Viéc str dung
hydrogen trong san xuat amoniac chiém gan moét nira nhu cau, tiép theo la loc dau
va san xuat metanol. Gan 80% nhu cau dugc dap (rng bang hydro duoc san xuat
tr khi dot tu nhién khong bi han chg, va phan con lai la tlr cdc san pham phu cua
cong nghiép. San xuat hydrogen tiéu thu khoang 8% nguoén cung khi dét cua khu
vurc va chi chiém hon 1% lwgng khi thai CO2 lién quan dén nang lvgng. San lugng
hydrogen tiém nang tai Dong Nam A dugc du bao dat 430.000 t&n méi ndm vao
ndm 2030, tang tr mdrc chi 3.000 tan hién nay.
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Thi truong hydrogen toan cau du kién dat téc do tang truong kép hang nam
(CAGR) la 7,5% trong giai doan 2025 - 2030

Trong khi theo du bdo cia MarketsandMarkets, thi truong san xuat hydrogen
toan cau sé tiép tuc tdng trudng vuot bac, du kién sé tang tir mirc wdce tinh 157,81
ty USD vao ndm 2025 |én 226,37 ty USD vao nam 2030, vdi toc d6 tang trudng kép
hang ndm (CAGR) la 7,5% trong giai doan du bao. Sy tang trudng nay dugc thic
day bédi nhirng n6 lyc toan cau ngay cang tang nham giam phat thai carbon, chuyén
dai sang cac nguon nang lugng sach hon, va céac chinh sach dugc tang cuong cla
chinh pht ho trg hydrogen. Trong d6, nganh loc dau du kién van la nganh tiéu thu
hydrogen chu dao, chiém ty trong tiéu thu dang ké. Hydrogen |a nguyén liéu thiét
yéu trong cdac quy trinh loc dau nhu hydrocracking va khtr luvu huynh, déng vai tro
then chot trong viéc san xuat nhién liéu sach hon va dap ang cac quy dinh moi
trwong ngay cang nghiém ngat trén toan cau. Nhu cau vé dau diesel ham luong
luru huynh cuc thap va cac san phdm dau md sach hon khac dang thac day viéc
str dung hydrogen nhiéu hon trong cac nha may loc dau, qua dé cung co su tang
trudng cua thi truong.

Sang kién cua cac chinh phu déng vai tro quan trong trong viéc dinh hinh
Nganh céng nghiép Hydrogen toan cau. Nhiéu quéc gia dang trién khai cac chinh
sach ho trg va chuong trinh tai trg nham thic day phat trién hydrogen. Vi du, Lién
minh Chau Au da khéi ddong Chién luge Hydrogen vi mot Chau Au Trung hoa Khi
hau, trong do6 vach ra cac muc tiéu day tham vong cho viéc san xuat va str dung
hydrogen. Cac sang kién nay khong chi cung cap ho tro tai chinh ma con tao ra moi
truong phap ly thuan lgi cho cac du an hydrogen.

Tinh linh hoat cua hydrogen dang thuc day viéc &ng dung né trong nhiéu
nganh céng nghiép khac nhau, qua do thic ddy Nganh cong nghiép Hydrogen toan
cau. Hydrogen ngay cang duoc st dung rong rai trong cac linh vuc nhu van tai,
phat dién va san xuat hda chat. Vi du, xe chay bang pin nhién liéu dang ngay cang
phd bién nhu mét giadi phap thay thé sach cho dong co dot trong truyén thong.
Ngoai ra, hydrogen dang dugc tich hgp vao cac quy trinh cong nghiép dé giam
lrgng khi thai carbon. Pham vi (rng dung réng rai nay khong chi lam tang strc hap
dan cua hydrogen trén thi trudng ma con gop phan vao su tang trudng cia Nganh
céng nghiép Hydrogen.

Vé mat cong nghé, dién phan du kién sé dat murc tdng trudng nhanh nhat
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trong giai doan du b&do. Kha ndng san xuat hydrogen xanh tir dién tai tao, chang
han nhu nédng lwvong mét troi va gid, hoan toan phu hop véi cac muc tiéu giam phat
thai carbon trén toan thé gidi. Cac wu dai, trg cap va dau tu chién lugce cua chinh
phu - d&c biét 1a & chau Au va khu vuc chau A - Thai Binh Duong - dang thuc day
viéc ap dung rong rai cong nghé dién phan & quy mo Idn trong san xuat hydrogen.
Nhirng d6i méi nay khong chi gitp gidam chi phi san xuat ma con phu hop véi cac
muc tiéu phat trién bén virng toan cau.

Nhiéu qudc gia cling dang dau tu vao cac tram va mang ludi tiép nhién liéu
hydrogen dé tang kha nang ti€p can cho céc (rng dung thuong mai va cong nghiép.
Diéu nay da dan dén su hogp tac gitra cac cong ty cong nghé va cong ty ndng luong
nham tan dung thé manh ctia moi bén va day nhanh viéc trién khai cac giai phap
hydro.gen

Ngoai ra, nhiéu qudc gia dang thanh 1ap céc trung tdm hydrogen dé thuc day
d&i mai va hop téac, qua dé khang dinh vi thé dan d4au trong nén kinh t&€ hydrogen
dang néi 1én. Thi truong hydrogen duoc du doédn sé trd thanh mot yéu té quan
trong trong qua trinh chuyén d6i sang cac hé thdng ndng luong bén virng nho
nhing no luc khong nglrng nham ma réng cong nghé hydrogen.

Ha Lan hién thuc héa muc tiéu giam phat thai
thong qua chién lugc hydrogen quoc gia

Chéu Au dang budc vao cuéc dua chuyén déi ndng luong sdu rong dé dat muc
tiéu trung hoa carbon vao ndm 2050. Trong dé, Ha Lan ciing dang néi Ién nhu mét
trong nhitng quéc gia tién phong phat trién nganh céng nghiép hydrogen xanh. Vi
loi thé ha tang ndng luong hién dai, cong nghé tién tién va su ho tro manh mé tir
chinh phu, Ha Lan khéng chi hudng tdi tu chu nang luong sach ma con hudn téi tro
thanh trung tdm xuét khau hydrogen cda chau Au trong thap ky tdi.

Muc tiéu cua Ha Lan

Ha Lan dang ding trudce strc ép tir bién d6i khi hau, an ninh ndng lugng va
nhirng cam két qudc t& budc qudc gia nay phai hanh déng quyét liét hon bao gi¢
hét. L4 mot trong nhitng qudc gia phat thai 16n & chau Au tinh theo dau ngudi, Ha
Lan clng véi toan Lién minh chau Au dang phai d8i mat véi muc tiéu day thach
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thirc: giam hon mét nira lugng khi thai carbon vao ndm 2030 va dat trang thai
trung hoa khi hau vao ndm 2050. Trong bdi canh do, viéc trién khai cac du an nang
lugng xanh, dac biét la hydrogen xanh, trd thanh lua chon chién luoc khéng thé tri
hodn. Nhirng nam gan day, hydrogen xanh duoc xem nhu tru cot trung tam cla
qua trinh chuyén ddi nang lugng, bdi kha nang luu trir va cung cap nang lugng 6n
dinh cho nhiing linh vuc khé dién hoéa nhu cong nghiép nang, giao thong van tai
dudong dai va hda chat.

L6 trinh phat trién nganh hydrogen xanh cua Ha Lan

26-2050: Pt o hé thing o i
T thng vi dat 4 GW cong sudl. ién
phin vio nim 2030

2022-2025: Thie dy nhu chu bydrogen
vi iy ding hé thing din phin corg
‘suit 500 MW vio nim 2025

Chién luge Hydrogen Qude gia
2019-2021: Trién khai chuong trich
hydrogen xanh

Chia e Hydrogen Que ga
Ak hing 3 nim 2020
Tham vong vé hyirogen.
trong Thoa thuba Kbi hiu cla Hi Lan

Nguén: B6 Kinh té va Chinh sach Khi hau Ha Lan (Ministry of Economic Affairs and
Climate Policy)

Chinh phu Ha Lan da xay dung chién lugc Hydrogen quéc gia (DNHS) véi
16 trinh rd rang, tap trung vao viéc xay dung chudi gia tri Hydrogen Xanh hoan
chinh. Cac muc tiéu cu thé bao gom mad rong cong suat dién phan lén 4GW vao
nam 2030, tai sir dung mang luéi dudng ong dan khi dét hién cé dé van chuyén
hydrogen (nhu du an HyWay27), va phat trién cac cang I6n nhu Rotterdam va
Amsterdam thanh céc cira ngd nhap khau va phan phoi hydrogen qudc té. Chién
lrge nay khong chi giai quyét van dé moi truong ma con dam bao vi thé kinh té va
an ninh ndng luong ctia Ha Lan trong tuong lai.

Ha Lan con dat muc tiéu trd thanh Trung tdm Hydrogen cua Tay Bac Au théng
qua viéc phat trién ha tang két ndi. Thay vi xay dung mang ludi méi hoan toan, Ha
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Lan dang uu tién tai sir dung cdc duong 6ng dan khi d6t tu nhién hién cé dé van
chuyén hydrogen (du an HyWay27), gilp giam déang ké chi phi va thai gian trién
khai. Dac biét, cac clra ngd chién luge nhu Cang Rotterdam dugce dinh vi la trung
tdm nhap khau va xuat khau hydrogen quy mo I6n. Vi vi tri dia ly thun loi va co sé
ha tang cang bién hién dai, Rotterdam sé la noi ti€p nhan hydrogen tir cac khu vuc
san xuat co chi phi thap trén thé gidi, sau dé phan phoéi dén céac trung tdam cong
nghiép Ién cua Dure va Bi va céc qudc gia khac.

Nhiing du an néi bat

Pé thuc hién muc tiéu trén, Ha Lan dang trién khai nhiéu du &n vé nang lugng.
NG&i bat nhat la du an NortHE tai ving Groningen. Pay la du an lién minh cla céc
tap doan nang luong hang dau nhu Shell, RWE, Equinor va Gasunie. Dy an nay
hudng t6i muc tiéu san xuat hang tram nghin tan hydrogen xanh méi nam tur dién
gié ngoai khaoi, du kién dat cong suat 3—4 GW vao nam 2030 va ma rong Ién hon
10 GW trudc 2040. NortHi khong chi don thuan la mét du an nang lwong, ma con
la nhan té quan trong dé hinh thanh chubi gia tri hydrogen hoan chinh & mién Bac
Ha Lan. Pay la khu vuc ma dién gié dugc chuyén hoa truc ti€p thanh nang luong
sach phuc vu cong nghiép, giao thong va xuat khau.

Song song dé, & mién Tay, Cang Rotterdam dang trién khai du an H2Next, do
HyCC lam cha dau tu. Véi quy mo 250 MW va cong suat san xuat khoang 25.000
tan hydrogen xanh moi nam. H2Next dugc ky vong trd thanh hat nhan cda cum
c6ng nghiép hydrogen tai Rotterdam. Su két hop gitra vi tri chién luge cla cang, ha
tang logistics hién dai va cac nha may tiéu thu I6n giip H2Next trd thanh mo hinh
tiéu biéu cho viéc tich hop hydrogen vao chubi cong nghiép hién hitu.

B6 tro cho hai du én san xuat nay la mang ludi truyén tai hydrogen qudc gia
do Gasunie phu trach thong qua cong ty con Hynetwork, véi ké hoach xay dung
hon 1.200 km dudng dng két ndi cac cum cong nghiép trong diém, cac cang I6n
nhu Rotterdam, Amsterdam va Eemshaven, cling nhu lién két véi Dac va Bi. Hé
thong nay duoc vi nhu “mach mau” ciia nén kinh té hydrogen, gitip d@m bao dong
luu thong 6n dinh gitra noi san xuat va noi tiéu thu, déng thoi cing cd vi thé ctia Ha
Lan nhu mot ctra ngd xuat nhap hydrogen ctia chau Au.

Ba du an nay tao nén mot burc tranh phat trién dong bo: tir san xuat (NortHE,
H2Next) dén ha tang van chuyén (Hynetwork). Ba du an ndi bat nay cho thay quyét
tam cla Ha Lan trong viéc hién thu'c héa muc tiéu trung hoa carbon vao nam 2050.
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Théch thic va trién vong

Mac du cé nhirng muc tiéu tham vong, nganh céng nghiép hydrogen tai Ha Lan
dang phai doi mét vdi nhirng thach thirc dang ké cling véi cac yéu 1o canh tranh.
Théch thire I6n nhat hién nay la khoang céach chi phi. Hydrogen Xanh dugc san xuat
bang dién phan tir ndng lugng tai tao van dat hon dang ké so véi Hydrogen truyén
thong tlr khi d6t. Yéu t6 vé chi phi da gay khé khan cho cac nganh cong nghiép
nang, von hoat déng vai bién Igi nhuan thap, trong viéc chuyén d6i sang str dung
nhién liéu sach ma khong lam giam tinh canh tranh trén thi trudng quoc té.

Tuy nhién, Ha Lan lai s& hitru mot sé yéu td canh tranh quan trong khac dé cé
thé vugt qua céc rao can, khé khan khi phat trién nganh cong nghiép ndng lugng
hydrogen xanh. Dau tién la vi tri dia ly chién lugc va ha tang hién cé. Ha Lan la ctra
ngd chinh vao Tay Bac Au, cho phép nudc nay tan dung t6i da vai trd |a trung tam
trung chuyén hydrogen cho céc thi truong tiéu thu Idn. Viéc sé& hiru mot mang ludi
duong ong khi dot day dac va cé thé tai sir dung mang lai lgi thé vé tdc d6 trién khai
va chi phi co sd ha tang.

Nh& thé, trién vong phat trién nganh cong nghiép hydrogen tai Ha Lan trong
thoi gian tGi la rat tich cuc. V&i viec mang lugi duong 6ng hydrogen qudc gia
(National hydrogen network) dang dugc xdc tién xay dung, chu yéu théng qua viéc
tai sir dung cac duong ong khi dot hién co, khi du an hoan thanh Ha Lan sé tr&
thanh qudc gia dau tién tai chau Au c6 ha tang hydrogen quy mé |6n va hiéu qua,
két ndi cac cang bién va khu cong nghiép véi céc thi truong tiéu thu 16n.

Trién vong tuong lai cho thay, Ha Lan khong chi hudng dén viéc tu chd nang
lugng sach ma con ky vong trd thanh trung tdm xuat khau hydrogen xanh va céng
nghé nang luong tai tao hang dau chau Au. Véi nén tang cong nghiép hién dai, cam
két manh mé vé moi truong va kha nang lién két ha tang xuyén bién gidi véi Durc,
Bi va Dan Mach....quéc gia nay dang tirng budc dinh hinh vi thé chién lugc trong
chudi cung trng néng lugng xanh toan cau. Ha Lan dang chirng minh rang su két
hop hai hoa gitra chinh sach, cong nghé va tam nhin phat trién bén virng cé thé trd
thanh chia khéa ma ra ky nguyén néng lugng mai, moét nén kinh té€ vira xanh, vira
canh tranh va tran day co hdi cho tuong lai.
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Puc gap nhiéu khé khan trong viéc tu chu
nguon cung hydrogen xanh

Trong nhitng n@m gan day, Dic la mét trong nhitng qudc gia di dau thé gidi vé chién
luoc phat trién va chuyén déi hydrogen xanh - dugc san xuat tir nguén dién téi tao du thira
nhu ndng lrong gid va ndng luong mat troi. Day la noi dat tru sd cla nhiéu t6 chirc dong vai
tro then chot trong viéc phat trién cong nghé hydrogen. Ngoai ra, 12% bang sang ché toan
cau lién quan dén san xuat ndng luong hydrogen dén tir Bure, chi dirng sau Hoa Ky. Hydrogen
xanh khong chi gitip giam phat thai CO2, ma con la gidi phap tiém ndng cho qua trinh chuyén
déi sang nguodn nang lugng sach va bén viing doi véi nhiing nganh san xuat chi luc ctia D,
dac biét la thép va hoa chat. Trong do:

(1). Nganh cong nghiép san xuat thép: Cac quy trinh san xuat thép truyén thdng str dung
than, thai ra lugng khi thai CO2 dang ké. Nang luong hydrogen co thé thay thé than, dan
dén viéc thai ra nudc thay vi CO2. Cac doanh nghiép san xuat thép Ién cua Dirc nhu Thys-
sen-Krupp va Salzgitter Stahl hién da bat dau chuyén ddi quy trinh san xuat sang céc nha
may chay bang nang luong hydrogen.

(2). Nganh cong nghiép Hoa chat: Hydrogen rat can thiét trong qua trinh t6ng hop amo-
niac, Mot thanh phan quan trong cho cac san pham hda hoc thiét yéu khac. Vai viéc san
xuat nang luong hydrogen, nganh cong nghiép hda chat ¢ thé giam déang ké luong khi thai
carbon. Nhan thay vai trd clda nang luong hydrogen trong viéc gilip giam phat thai carbon
dioxide trong nhiéu nganh céng nghiép, bao gém nganh héa chat, khi céng nghiép va cong
ty k¥ thuat Linde hién dang xay dung mot trong nhiing nha may dién phan 16n nhat thé gidi
tai Dlrc d€ cung cap nang luong hydrogen cho khach hang thong qua mang luéi dudng éng
hién c6 cla cong ty.

Theo Chinh pht Durc, chi cé hydrogen dugc san xuét tlr cdc nguén nang lugng tai tao
(hydro xanh) la bén vitng trong thai gian dai. Do d6, nhiém vu ctia Chinh phu la str dung hydro
xanh dé ho tro thi truong hydro tdng trudng nhanh va tao ra cac chudi gia tri phu hop. Nhan
thire duge tiém nang va vai trd quan trong clia nang luong hydrogen trong qua trinh phat trién
bén virng, trong thoi gian qua chinh pha Dic da trién khai nhiéu gidi phap. Tiéu biéu nhat la
Chién luge hydrogen qudc gia cua Puc duoc cong bd 1an dau vao nam 2020 va dugc cép
nhéat vao thang 7/2023 nham chuyén déi sang ndng lugng sach bang céach thic day st dung
hydrogen xanh (san xuét tlr nang lugng tai tao) trong cac nganh céng nghiép, giao thong van
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tai va dua quoc gia nay trg thanh quoc gia dan dau toan cau vé cong nghé hydrogen. Cac muc
tiéu chinh cta chién luge bao gém tang cong suat san xuat trong nudc 1én 10 gigawatt (GW)
vao nam 2030, phat trién ha tang dé nhap khau hydrogen dép trng 50-70% nhu cau va thiét lap
mang ludi dudng 6ng dé van chuyén. D& thic ddy qua trinh nay, chinh phi Dure cling da thong
qua Luat Thic day Hydrogen vao nam 2024, nham day nhanh qua trinh phat trién co sé ha
tang va san xuat hydrogen. Luat nay khuyén khich dau tu vao cac cong nghé tach hydrogen tir
nudc, vai yéu cau str dung it nhat 80% nang luong téi tao cho dén nam 2029. Day la mét trong
nhing sang kién quan trong gitp Durc dat duge muc tiéu trung hoa khi thai vao nam 2045.

Tong quan vé céac coéng cu giup Durc dat duoc muc tiéu san xuat 10 GW cong suét dién
phan vao nam 2030

* Dau thau phat trien hé
thong di¢n phan phyc vy
hé thong

= Cdc bién phép gidn tiep
khae

= Gia ting san xuat hydro
ngoai khoi

Thyre hién chi thi ve
ning hirgng tai tao cua
EU (RED) tai Bire

L] P}lﬁ:pg thi nghiém thre
te vé chuyen doi ning
lrgmg

» [PCEI hydro

LI GW

Ngudn: Chién lugc Hydrogen Qudc gia cua Chinh phd Lién bang Durc cdp nhat ndm 2023

Tuy nhién, nang luc san xuat hydrogen xanh & Duc tdng rat cham va hién nguodn cung
hydrogen xanh san xuat trong nudc khong du dé dap ing nhu cau. Trong khi d6, chi phi san
xudt hydrogen xanh tai Durc - noi nguén nang luong tai tao khong déi dao, cao hon nhiéu so
véi cac qudc gia khac, noi ¢ ngudn nang luong ti tao gia ré. Theo dé, mac du da dat muc
tiéu xay dung cac nha may dién phan hydrogen vdi cong suat 10 GW, Dirc van dang gap khé
khéan trong viéc dat dugc muc tiéu nay. SO liéu ctia Bo Kinh té va Nang luong lién bang cho
thay, tinh dén dau nam 2025, cong suat lap dat mdi chi dat 0,16 GW va cong suat thuc té cua
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cac nha may nay van chi dat 0,1 GW, thap hon déang ké so vai ké hoach dé ra. Vi thuc té nay,
nhiéu kha nang muc tiéu hydrogen xanh ctia Dirc dén nam 2030 sé khong thé dat dugc.

Mot trong nhiing gidi phap ma Duirc dang hudng tdi la nhap khau hydrogen xanh tir cac
qudc gia co chi phi san xuat ré. Giai phap nay dugc quy dinh rd trong ban cap nhéat chién lugc
hydrogen qudc gia clia Dirc ban hanh théang 7/2023, trong dé bao gém chién luge nhap khau
hydrogen méi (trang Clean Energy Wire) véi muc tiéu chinh la tang cuong nhap khau hydro-
gen va cac san pham phai sinh ctia nd vao nam 2030 va xa hon nira d€ dap tng nhu cau, cling
nhu da dang hdéa ngudn cung cap.

Tai nhiéu qudc gia trén thé gidi, diéu kién khi hau cho san xuat dién xanh (can thiét cho
san xuat hydrogen xanh) thuan lgi hon nhiéu so véi Dirc. Nudce Dic khong cé nhiéu gio co
nang trong nam va téc do gid ciing bi han ché. Do dé, hydrogen xanh san xuat & nhiéu quoc
gia khac sé ré hon so véi san xuat & Dire. Nhirng quéc gia nhu Maroc, Céc Tiéu Vuong Qudc
Arap Théng Nhat (UAE), Canada, Brazil va Chile dugc xem la nhitng nguén cung cap hydro-
gen tiém nang nh& vao nang lugng téi tao ré va cac cang bién quac té thuén loi. Tuy nhién, van
dé 16n nhat 1a khoang céch dia ly giita cac qudc gia nay va chau Au.

Durc dang ky vong vao hydrogen xanh dé giai quyét bai toan nang lugng va phat thai.
Tuy nhién, qua trinh nay van dang doi mét vai rat nhiéu thach thirc vé chi phi san xuat cao va
qua trinh van chuyén. Do d6, Chinh phti Dirc dang né luc tim kiém nhirng gidi phap sang tao
va hop ly dé t6i uu hoa viéc str dung hydrogen xanh. Biéu nay khong chi doi hdi nhiing chién
luoc dau tu théng minh ma con can sy hop tac qudc té dé tao ra mot mang ludi cung cap
hydrogen toan cau hiéu qua va bén ving.
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Chién luogc Hydrogen va muc tiéu tré thanh
cuong quoc nang luong xanh cua Uc

Chinh phd Uc dat muc tiéu bién quéc gia nay thanh Cudng quéc Hydrogen toan
cau. VGi céc co ché hé tro tai chinh dét phé, Uc dang dén luc bién nguén ndng luong
tai tao d6i dao thanh san luong Hydrogen xanh khéng 16, huéng téi muc tiéu 15 triéu
tan/nam vao 2050.

Chién lugc va hudng di cia Chinh phua Uc

Hydrogen xanh (dugc san xuat tir qua trinh dién phan nudc bang nang luong
tai tao) dugc coi la moét nguon nang lvong dac biét trong giai doan hién nay. N6
la chia khda dé lam sach cac nganh cong nghiép “khé giam thiéu” (hard-to-abate
sectors) nhu san xuat thép, xi mang, van tai dudng dai, hang khong, nhirng linh vuc
ma dién hda truc tiép con gép nhiéu thach thic. Hydrogen c6 mat do néng lugng
cao, cO thé luu trir va van chuyén dé dang dudi dang khi nén hodc amoniac long,
bién né thanh mot chat mang nédng luong linh hoat cé kha nang lién két cac hé
théng nang lvong tai tao v&i nhu cau cong nghiép va giao thoéng.

Vi loi thé vé ngudn tai nguyén mat trai va gié doéi dao, cung véi dién tich dat
dai rong 16n dé& xay dung céc du an quy mé, Uc da dat ra tham vong trd thanh
mot “Cuong qudc Hydrogen toan cau” (Global Hydrogen Powerhouse). Chién lugc
Hydrogen Quéc gia 2024 cta Uc 1a mot k& hoach chi tiét. Trong tdm cua chién lugc
la ddm bao nganh c6ng nghiép Hydrogen ctia Uc dat dugc tinh canh tranh vé chi
phi trén toan cau, mét yéu t6 quan trong dé Hydrogen trd thanh mét lia chon kha
thi thay thé nhién liéu hdéa thach. D& hién thuc héa diéu nay, Chinh phu tap trung
vao cac muc tiéu chinh: thir nhat la kich cau ndi dia manh mé, s&r dung Hydrogen
trong cdac linh vuc nhu van tai nang va céng nghiép thép xanh dé xay dung thi
trudng co sé virng chac; thi hai la tang cudng thuong mai va xuat khau théng qua
viéc thiét |ap cac chudi cung &ng dang tin cay vai cac déi tac chau A va chau Au.

Céac muc tiéu san xuat va xuat khau dugc dat ra rat cu thé: Vé mét san lugng,
muc tiéu la san xuat hon 1 triéu tdn Hydrogen xanh moi ndm vao nam 2030, véi
tam nhin ma rong Ién t6i 15 triéu tan vao nam 2050. Song song dd, Chién lugc dat
ra muc tiéu xuat khiu co sd 1a 0,2 triéu tan Hydrogen tai tao moi ndm vao nam
2030, cho thay su chuyén déi chién luoc tir chi la nha san xuat sang nha xuat khau
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nang luong sach hang dau, bién tai nguyén tai tao d6i dao thanh lgi thé kinh té toan
cau bén virng.
Du béo vé san lugng Hydrogen cua Uc dén nam 2050 duéi ba kich ban

(Thap, Trung binh, Cao)

3
Tiém nang mé rong san luong hydrogen nam 2050
0 TTTmmmmmmeemeeeeeeeeeeoooooooooooooooos

25

20

Muc tiéu sn lugng hydrogen c¢ s6 ndm 2050

San luong Hydrogen (Triéu tan)

2025 2030 2035 2040 2045 2050 2025 2030 2035 2040 2045 2050 2025 2030 2035 2040 2045 2050
Thap Trung binh Cao

Figure2 Mo hinh San lugng Hydrogen duy kién giai doan 2025-2050

Ngudn: Mé hinh héa kich ban ndm 2024 cua T6 chirc Nghién cuiu Khoa hoc va Céng
nghiép Lién bang Uc (CSIRO) vé san xuét va tiéu thu Hydrogen tai Uc - DCCEEW

Thuc té trién khai

Dé& chuyén hda tham vong trd thanh «Cuong quéc Hydrogen toan cau» thanh
hién thuc, Chinh phi Uc d3 trién khai mot bo cong cu chinh sach tai chinh va quy
dinh v6 cung toan dién nham ho trg nganh cong nghiép non tré nay. Co ché ndi bat
nhat |a Chuong trinh Hydrogen Headstart, véi tong quy mo dau tu 1én t6i 4 ty AUD.
Vai tro cot 16i cia chuong trinh nay la ho tro tai chinh cho cac du an Hydrogen xanh
quy mo |6n ban dau, giup thu hep khoang cach chi phi gitra Hydrogen sach va céac
nhién liéu héa thach truyén thong. Bang cach giam rdi ro tai chinh cho cdc nha dau
tu tién phong, Chuong trinh Hydrogen Headstart tao dong lwc manh mé dé céc du
an khong 16 duoc khai céng, qua do thidc day nhanh chéng kinh té€ quy mo.
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Song song do, uu dai thué san xuat Hydrogen (HPTI) la mot phan clia ké
hoach Future Made in Australia cling cung cap ho tro truc tiép va lau dai, véi muirc
uu dai 2 AUD cho moi kildgam Hydrogen tai tao du diéu kién duoc san xuat. Co
ché nay khéng chi giam thi€u chi phi van hanh ma con mang lai sy chac chan vé
tai chinh trong su6t qua trinh hoat déng cua du an.

Thuc té trién khai nganh cdng nghiép Hydrogen tai Uc dang ching kién mét
cubc chay dua nang lugng sach day s6i dong, trong d6 Hydrogen Xanh (Green
Hydrogen) déng vai tro la trong tam. Véi lgi thé vé nguon nang lugng téi tao doi
dao, cac bang clia Uc dang tich cuc phat trién cac du &n dién phan quy mé I6n,
bién nudc thanh Hydrogen tinh khiét bang dién gi6é va mat tri. Tuy nhién, Uc ciing
khong bo qua sy da dang cua “Cau vong Hydrogen”. Bén canh Hydrogen xanh, quoc
gia nay cling dang nghién ctru tiém nang cua Hydrogen xanh lam (Blue Hydrogen),
dugc san xuat tir khi ty nhién két hgp vdi cong nghé thu héi va luu trir Carbon
(CCS), va tham chi la Hydrogen trang/vang (White/Gold Hydrogen), loai Hydrogen
tu nhién tir cdc nguon dia chat, nham t6i wvu héa moi con duong dan dén muc tiéu
phat thai rong bang khong.

Bang ching cho thay chinh phi Uc dang ddy manh su quan tdm dén Hydrogen
la su xuat hién cla cac du an Hydrogen quy mo 16n trén khap dat nude. Dién hinh
nhu Western Green Energy Hub tai Tay Uc. Day 1 mét trong nhitng trung tam
nang lugng tai tao Idn nhat thé gidi, huwdng tGi san xuat hang triéu tan Hydrogen va
amoniac sach d& xuat khau. Tuong tu, cac du an tai Nam Uc va Queensland ciing
dang duoc thic day manh mé, tap trung vao viéc tao ra nhién liéu sach cho ca nhu
cau trong nudc va céc thi trudng nude ngoai. Song song véi san xuat, Uc dang dau
tu vao xay dung co sd ha tang, cac nd luc phat trién cong nghé hoda 1dng va van
chuyé&n amoniac tai cac cang bién dé san sang cho hoat dong xuat khau thuong
mai quy mo Ién.

Thach thirc va trién vong

Mac du sd& hitu tham vong Ién va nguén tai nguyén doi dao, nganh cong
nghiép Hydrogen xanh ctia Uc van dang phai d&i mét vdi nhirng thach thic hién tai
can vugt qua dé chuyén déi tir tiém ndng sang thuc té thuong mai. Thach thirc 16n
nhat chinh |a chi phi. Hién tai, gia thanh san xuat, luu trir va van chuyén Hydrogen
xanh van con cao hon déng ké so vaéi nhién liéu hoa thach, doi hdi su ho trg lién tuc
tlr cdc co ché nhu Hydrogen Headstart dé dat duoc tinh canh tranh vé chi phi. Ap
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luc canh tranh con gia tdng tlr cac cuong qudc khac, dédc biét la do céc chinh sach
uu dai quy mé I6n nhu Dao luat giam lam phat (IRA) ctia My, dang thu hat von dau
tu ra khdi Uc va tao ra thach thirc vé canh tranh toan cau.

Tuy nhién, nhin vé trién vong tuong lai, Hydrogen van dugc khang dinh 1a yéu
t6 khong thé thiéu trong tam nhin “Future Made in Australia” cta chinh phi Uc,
doéng vai trd quan trong trong viéc tao ra cdc nganh céng nghiép xanh méi (thép
xanh, amoniac xanh) va dam bao an ninh nang luong lau dai.

Nh& vao chién luoc quoc gia ro rang va nguon tai nguyén tai tao doi dao, ciling
nhu céc co ché ho tro tai chinh manh mé nhu Hydrogen Headstart, Uc dang ndm
gilr co hoi dé trd thanh “Cuong qudc Hydrogen toan cau”. Mac du thach thic vé
chi phi va canh tranh van con, song su phat trién ctia Hydrogen xanh 1a con dudng
khéng thé& bé qua d&€ Uc sém dat muc tiéu Net Zero, dinh vi qudc gia nay khong
chi la nha cung cap néng lugng, ma con la doi tac chién lugce trong tuwong lai ndng
lrgng sach cua thé gidi.

Hydrogen xanh ctua Trung Quoc chiém 50%
san luogng toan cau

Trung Quéc, véi vi thé la nudc san xuat hydrogen I6n nhat toan cau, cé tiém
nang st dung hydrogen dé dat dugc muc tiéu an ninh ndng luong va muc tiéu
giam phat thai khi nha kinh t&r cdc nganh céng nghiép chu chét. Véi cong suat
nang luong tai tao I6n nhat thé gidi, Trung Qudc da dat muc tiéu thiét [ap mot
nganh cong nghiép hydrogen toan dién, bao gom céc linh vuc van tai, luu trir nang
lrgng va san xuat.

Dé dat dugc muc tiéu, thang 3/2022, Trung Qudc da cong bd ké hoach phat
trién nang lugng hydrogen giai doan 2021-2035 véi cdc muc tiéu cho nam 2035
nhu sau:

- Xay dung nén tang doi mdi tap trung dé tdng cudng nghién ctru va phat trién
cong nghé hydrogen xanh dot pha.

- Thac day xay dung co sé ha tang ndng luong hydrogen, san xuat, luu trir va
van chuyén.

SO 01 NAM 2025 | 25



THONG TIN THE GIOI

- Thic day viéc st dung hydrogen trong van tai, luu trir ndng luong va céc
nganh cong nghiép nang.

- Thiét lap va hoan thién chinh sach vé xay dung co s& ha tang hydrogen, gia
dién phuc vu san xuat hydrogen xanh.

- Thiét |ap céc tiéu chuan vé chat lugng, an toan, co sd ha tang va (ng dung
cua hydrogen.

DE trién khai ké hoach, hau hét céc tinh va khu vuc & Trung Quéc déu dua
hydrogen vao ké hoach phat trién ctia minh va hon 120 du an hydrogen xanh dang
dugc phat trién. Trong d6, Trung Qudc da cé nhirng budc tién manh mé trong cam
két hudng t6i mot tuong lai ndng lwgng bén virng véi viéc ban hanh 33 chinh sach
nang lugng hydro tai 24 tinh thanh vao thang 11/2024.

Vé mét tai chinh, BO Tai chinh Trung Qudc phan bd 1,625 ty NDT tién tro cap
cho xe chay bang pin nhién liéu vao nam 2025, cho thay cam két tai chinh déi véi
viéc md rong nang lugng hydrogen. Cac khoan tro cdp nay dugc xay dung trién
khai tai 10 tinh va thanh pho, mét céch tiép can cé muc tiéu nham cdng cé co
sd ha tang va trng dung cong nghé cua nganh. Bén canh do, wu dai cua cac dia
phuong ciling b6 sung cho céc chinh sach qudc gia, véi céac tinh nhu Dai Lién cung
cap khoan tro cap lén dén 20 triéu NDT dé hé tro cac du an hydrogen. Nguén tai
chinh nay déng vai tro quan trong trong viéc day nhanh trién khai du @n va ma rong
quy mo hoat dong. Duy Phudng va T Xuyén cling ndi bat véi cac bién phap ho trg
dang k&, bao gém céc uu dai tai chinh truc tiép dé kich thich tang trudng nganh.

Trung Quéc tré thanh quéc gia san xuat va str dung hydrogen xanh hang dau
thé gidi

Cam két cuia Trung Qudc ddi véi hydrogen dugc thé hién ré qua su phat trién
nhanh chéng cla céc du an. Theo Co quan quan ly nang lwong quéc gia Trung
Quoc (NEA), nam 2024, san luong hydrogen cua Trung Qudc dat 36,5 triéu tan,
tdng 3,5% so v&i nam 2023. Trong do, khoang 20,7 triéu tan hydrogen dén tlr than
da, tang 6,7% so vGi nam trudc; 7,7 triéu tan hydrogen la san phdm phu cong
nghiép, tang 4%; va 7,6 triéu tan hydrogen la san pham tur khi tu nhién, giam 4,4%.
Trong khi d6, cé khoang 320.000 tan nguén cung cap hydrogen dugc san xuat
thong qua qua trinh dién phan nudc (str dung ca nang lugng tai tao va nhiét dién)
vao nam 2024, tang 3,6% so v4i nam trudc.
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Dang chu y, chi phi san xuat hydrogen cta Trung Qudc kha canh tranh so véi
Hoa Ky va EU. Theo bédo cdo cua NEA, tinh dén thang 12 nam 2024, chi phi san
xuat hydrogen cua Trung Quéc da giam xudng con 28 NDT/kg (tuong duong 3,85
USD/kg), giam 15,6% so vai cung ky nam trudc; Gia mua vao giam xudng con 48,6
NDT/kg (tuvong duong 6,69 USD/kg), giam 13,7%, cao hon déng ké so véi chi phi
san xuat do chi phi hau can cao, dac biét |a d6i véi van chuyén dudng dai. DE giai
quyét nhirng khé khan nay, NEA da kéu goi day nhanh chudi hau can cho hydrogen
dé cd thé truyén tai duong dai trén quy mo I6n. Trong khi d6, theo dir liéu tir Platts,
mot bé phan cua S&P Global Commodity Insights. gia hydrogen dién phan PEM
cua Hoa Ky la 5,2 USD/kg va gia hydrogen dién phan PEM cua EU la 6,1 Euro/kg
(twong duong 6,94 USD/kg). Cac danh gia cua Platts dugc xay dung dua trén chi
phi san xuat.

Theo NEA, cho dén nay, phan Ién nguon cung cap hydrogen thuc té cta Trung
Qudc van dén tir khi hda than, SMR (chuyén héa khi mé-tan bang hoi nudce) va cac
san pham phu cla coéng nghiép, mac du nang luc san xuat hydrogen xanh tdng
trudng dang ké.

Vi cong suat phat dién tai tao I6n nhat thé gidi, Trung Qudc da day nhanh
qua trinh phat trién hé sinh thai hydrogen xanh nham tao ra moét trung tdm 16n
vé dién tai tao. Theo NEA, Trung Qudc cd cong suat san xuat hydrogen xanh
khoang 125.000 tan/nam, chiém 50% cong suat toan cau véi toéc do tang trudng
62% so vai cung ky.

Trung Quéc bat dau ké hoach mé duong cho giao dich hydrogen xuyén bién gidi

Hién tai, phan 16n hydrogen san xuat tai Trung Quéc dugc tiéu thu badi cac
nganh coéng nghiép trong nudc. Tinh dén cudi nam 2024, 9,95 triéu tan - tuong
duong 27% - lwong hydrogen tiéu thu trong nudc duge st dung cho téng hop
metanol, 9,5 triéu tan - twong duong 26% - cho téng hgp amoniac, 6 triéu tan -
tuong duong 16% - cho loc dau, va 4,05 triéu tan - twong duong 11% - cho nganh
c6ng nghiép hda chat than.

NEA kéu goi kich thich nhu cau hydrogen trong nganh dién, bao gém: str dung
truc tiép hydrogen l1am nhién liéu dé phat dién, tron hydrogen vdi khi tu nhién dé
dot chung, cling nhu trén amoniac dugc chuyén déi tir hydrogen vai than dé dot
chung. Theo NEA, céc thi nghiém da chirng minh rang cé thé pha tron téi 30%
hydrogen vao khi tu nhién cho hé théng tua-bin khi 50 MW.
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D0Gi véi nganh van tai, Trung Qudc ciling da co6 cac chuong trinh tro cap duoc
ap dung & ca cap qudc gia va cap tinh d&€ méd rong thi truong xe chay bang pin
nhién liéu hydrogen. Theo NEA, dén cudi nam 2024, Trung Qudc da thanh Iap hon
540 tram ti€p nhién liéu hydrogen va dua vao str dung khoang 24.000 xe FCEV.

NEA ciing da bat dau mé dudong cho viéc giao dich hydrogen xuyén bién gidi
quoc gia. Theo bdo cdo, NEA kéu goi xay dung cac co ché thuong mai va cong
nhan céc tiéu chuan lién quan dén hydro 1an nhau gilra cac doéi tac tiem néng,
bao gébm céc nudc chau Au, cac thanh vién Hiép hoi cac qudc gia Dong Nam A
(ASEAN), c4c thanh vién Lién doan A Rap va céc thanh vién Lién minh chau Phi.

Trong ké hoach quéc gia dé nang kha néng canh tranh toan cau vé cong
nghé va thuong mai hydrogen, Co quan Quan ly nang lugng Quéc gia Trung Quoc
(NEA) da cong b6 9 tiéu chuan mdai cho nganh hydrogen, nham dinh hudng san
xuat hydrogen xanh tir nang luwong téi tao. Cac tiéu chuan nay déng vai tro chién
lrge trong cudc dua cong nghé va chinh sach toan cau vé hydrogen, déng thoi
gitp Trung Quéc chuan bi irng phé véi cac rao can thuong mai nhu tir EU. Méac
du san luong hydrogen xanh da tang nhanh, Trung Quéc van phai doi dién thach
thirc I6n: chi phi cao, thiéu tin hiéu nhu cau manh, cung su phu thuéc vao nguén
hydrogen héa thach.

Nguon tai nguyén nang luong mat troi va
gié mang lai cho Namibia lgi thé canh tranh
trong san xuat hydrogen xanh

Namibia dang nGi Ién nhu moét trong nhirng qudc gia trién vong nhat trong
viéc khai thac nang lvong tai tao dé san xuat hydro xanh véi gia ca canh tranh. Véi
nguon tai nguyén nang lugng mat trai va gioé doi dao, Namibia dang no luc dé tré
thanh qudc gia dan dau toan cau vé san xuat hydrogen xanh, véi du bdo nudce nay
c6 thé dat dugc mirc chi phi san xuat thap nhat thé gidi vao nam 2030 - chi dirng
sau Chile. Chinh pht Namibia da wu tién chién luge cho hydrogen xanh va céac san
pham phai sinh ciia né nhu mét nén tang cho tang trudng kinh té va céc no luc
khir cacbon toan cau.
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Nam 2022, Namibia da cung c6 tham vong san xuat hydrogen xanh ctia minh
bang cach ky két quan hé déi tac chién lugc véi Lién minh Chau Au (EU) dé thuc
day su phat trién ctia nganh hydrogen xanh ctia Namibia. Sy hop tac nay duoc
chinh thic hda théng qua Bién ban ghi nhg (MoU), phuc vu muc tiéu dan dau thi
trurong hydrogen xanh ctia Namibia va né luc cia EU nham da dang hoa cac nguén
nang lugng va dap irng cac cam két vé khi hau.

Tai COP27 & Sharm EI-Sheikh, H6i dong Hydrogen xanh cua Namibia da dua
ra Chién lugc Hydrogen Xanh va cédc san pham phai sinh, chién luge nay tng ho
cam két ctia Manibia d6i véi Thda thudn Paris vé bién doi khi hau, véi muc tiéu cudi
cung la giam lugng khi thai xuéng murc bang 0 vao nam 2050.

Chién lugc nay ciling sé cho phép Namibia trd thanh nudc xuat khau nang
lugng rong bang cach khai thac tiém nang dap &ng nhu cau toan cau la 10 triéu
tan vao nam 2030, dong thoi dong vai tro quan trong trong an ninh nang luong cho
khu vuc.

Chién luoc nay ciing sé cho phép Namibia tiép tuc cac chién dich tiép cén
toan cau va thic day ngoai giao hydrogen dé gidi thiéu tdi cdc nha dau tu tiém
ndng, nha phat trién du &n va céc doi tac phat trién quoc té vé co hoi hydrogen
cua Namibia.

Chién luoc hydrogen xanh méi cia Namibia ddt muc tiéu san xuat 10-12
triéu tan hydrogen twong duong moi nam vao nam 2050.

Cac du an hydrogen tiéu biéu cua Namibia

1. Du éan Hyphen: Sau khi dau thau cong khai dé Iya chon nha phat trién du
an hydrogen xanh, Namibia da ky két thoa thuan véi Hyphen Hydrogen Energy
cho du an tri gid 9,4 ty USD. Du an dugc xay dung trén dién tich khoang 4.000
km?2 thuéc Vuon Qudc gia Tsau Khaeb, gan thi trdn ven bién Luderitz, va sé san
xuat khoang 300.000 tan hydro xanh moi nam.

Du 4n sé bat dau san xuat vao nam 2026 va quyén khai thac du an da duoc
cap cho Hyphen trong thoi han 40 nam. Chi phi san xuat hydrgeno xanh tai Namibia
sé dao dong tir 1,73 dén 2,30 d6 la My/kg. Du an du kién sé tao ra 15.000 viéc lam
truc ti€p trong bon nam dau xay dung va 3.000 viéc lam thudng xuyén, véi 90% la
ngudi dan dia phuong.
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2. Du an Oshivela: Du an dat muc tiéu san xuat 15.000 tan sat khir truc tiép
moi nam. Du an du kién sé giam 27.000 tan khi thai CO2 moi ndm, twong duong
50% lugng khi thai CO2 clda nganh dién Namibia. Trong giai doan dau, mot hé
thong dién maét troi cong sudt 20 MW sé cung cap dién khong carbon cho nha may,
vai ké hoach tang thém 18 MW dién gi6é va 140 MW dién mét trgi cong suat dinh
murc trong giai doan san xuat mé rong dau tién.

3. Nha may Elof Hansson sé san xuat amoniac xanh tai Namibia vdi cong
suat 430.000 t&n moi nam. Nguén dién sé dugc cung cap tir mét cong vién nang
lrgng maét troi méi cong suat 2.500 MW.

4. HDF Energy Namibia sé xay dung nha may dién quy mo tién ich dau tién tai
Swakopmund, Renewstable Swakopmund .

5. Zhero dang trién khai mot du &n amoniac xanh gan Vinh Walvis, véi muc
tiéu san xuat 500.000 tan moi nam ké tir ndm 2029. Quyét dinh dau tuw cudi cung
du kién duoc dua ra vao nam 2026.

5. Du an Hydrogen Dune do Cleanergy Solutions phat trién da khanh thanh
tram tiép nhién liéu vao nam 2024 va da hoan thanh 80%. Tram nay toa lac tai
Vinh Walvis va dugc cung cap nang lugng bdi mot cong vién nang lugng mat troi
5 MWp. Co sd san xuat hydrogen doc lap nay duoc trang bi may dién phan cong
suat 5 MW va pin 5,9 MWh.

6. Lang Hydrogen Xanh Daures toa lac tai vung Erongo va dat muc tiéu san
xuat 180.000 tan hydro xanh va 1 triéu tdn amoniac xanh moi ndm. Dy an thi diém,
du kién san xuat 18 tan hydrogen xanh va 100 t4n amoniac xanh. Cong ty dang cé
ké hoach phat trién mot co s& nang luwong tai tao lai cong suat 5,5 GW va lap dat
thiét bi dién phan cong suat 2,5 GW.

7. Du an thi diém dau may xe Iira hydrogen xanh ctia Puong sat Namibia sé
gidi thiéu viéc chuyén d6i doan tau chay bang hydro d4u tién & Chau Phi, str dung
cong nghé dot nhién liéu hydro kép va toa ti€p nhién liéu hydro. Dy an thi diém sé
hoan thanh trong vong 18 thang t&i, sau d6 cdng nghé nay sé dugc ap dung cho
phan con lai cia d6i tau Namibia, gém khoang 40 dau may.
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Hydrogen dugc san xuat theo nhiéu cach tir cac ngudén nguyén liéu va nang
lugng khac nhau - bao gébm ngudn héda thach va nang luong téi tao. Phuong thirc san
xudt hydrogen cé tac dong dang ké dén luong khi thai duoc tao ra. Cac co quan quan
ly [inh vire cong nghiép va chinh phi ctia mot sé qudc gia da xay dung danh muc phan
loai mirc do “sach” ctia hydrogen, tuy thudc vao nguén nang luong, cap liéu str dung,
phuong phap san xuat va cuong do cac-bon.

Sau khi dugc san xuat, hydrogen c6 nhiéu trng dung va viéc str dung hydrogen cé
thé lam giam khi thai nha kinh (GHG) tlr nhiéu linh vuc. Phan nay mé ta cac phuong
phap san xuat hydrogen chinh dua trén phuong phép str dung nhién liéu hda thach va
phi nhién liéu hoa thach, déng thai trinh bay cac (ng dung hydrogen sach tiém nang
& cap do toan cau.

1. San xuat hydrogen tir nhién liéu héa thach

Trén toan cau, hau hét san lugng hydrogen hién nay la tir nhién liéu hda thach va 98%
san lugng khong ¢ bat ky bién phap kiém soét khi thai nao’. Tai Hoa Ky, noi cé nguon khi
thién nhién doi dao, phuong phap san xuat hydrogen phdo bién nhat 1a nhiét hod mé-tan
(SMR), khong di kem thu gil va luu trir cac-bon (CCS), trong dé khi mé-tan phan (g
véi hoi nude dé tao ra hydrogen va cac-bon dioxide. Hydrogen dugc tach ra khdi hon
hop va céc-bon dioxide duoc thai vao khi quyén. SMR khéng c6 CCS chiém khoang
95% tong san luong hydrogen & Hoa Ky? vi day la cach ré nhat dé san xuat hydrogen,
véi chi phi khoang 1-2 USD/kg hydrogen®. Mac du phuong phap san xuat hydrogen nay
tuong doi ré va hoan thién vé méat cong nghé nhung lai cé nhiing tac dong tiéu cuc
dén moi truong vi mét nha may SMR thai ra tlr 8 dén 12 kg (kg) céc-bon dioxide cho
moi kg hydrogen san xuat ra*. Hoa Ky san xuat khoang 9,5 triéu tan hydrogen hang
nam bang phuong phap SMR, do dé, tdc déng méi trudng la rat dang keé.

1 https://www.energypolicy.columbia.edu/publications/hydrogen-fact-sheet-production-of-low-car-
bon-hydrogen
2 https://www.energypolicy.columbia.edu/publications/hydrogen-fact-sheet-production-of-low-car-

bon-hydrogen/#:~:text=In%20the%20United%20States%2C%2095,steam%20methane%20reforming%20
(SMR).

3 https://css.umich.edu/publications/factsheets/energy/hydrogen-factsheet

4 https://rmi.org/wp-content/uploads/2020/01/hydrogen_insight_brief.pdf
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Than ciing cé thé dugc str dung lam nguyén liéu dé san xuat hydrogen. Khoang
4% hydrogen & Hoa Ky dugc san xuat thong qua qua trinh khi hda than, trong d6 than
duoc gia nhiét & nhiét do rat cao dé tao ra khi tong hop cé chira hydrogen, cac-bon
monoxide va céc-bon dioxide. Khi téng hap dugc loc va hydrogen duoc tach ra va thu
gitts. O Hoa Ky, phuong phép khi héa than thudng dugc str dung dé san xuat khi tng
hop cho san xuat thép. Phuong phap san xuat hydrogen nay cé lugng khi thai cao hon
phuong phap SMR, vi qua trinh khi hda than tao ra 18 - 20 kg cac-bon dioxide trén moi
kg hydrogen duoc san xuat®. Tai Hoa Ky, hydrogen dugc san xuat théng qua qua trinh
khi hoa than c6 gia khoang 2,58 USD/kg hydrogen, kém kinh té hon so véi hydrogen
duoc san xuat tir khi thién nhién’. Cac phuong phap san xuat hydrogen phat thai luong
khi nha kinh cao nay thuong dugc goi la san xuat hydrogen xam, vi ching st dung
nhién liéu hoa thach lam nguyén liéu thé va khéng thu gitr, c6 Iap hoac luu tri khi nha
kinh thai ra.?

Mot qua trinh san xuat hydrogen khac thuong duoc goi la “hydrogen xanh lam”,
str dung nhién liéu héa thach lam nguyén liéu thé nhung di kém véi thu gilr lugng
khi nha kinh thai ra trong qué trinh san xuat. Phuong phap san xuat hydrogen lam
phs bién nhat la SMR két hgp vai CCS. Trong phuong phap nay, quy trinh san xuét
hydrogen gidng nhu phuong phap SMR dién hinh, nhung céc-bon dioxide tao ra tir
phan ting sé duoc thu gilr va luu trir thay vi thai vao khi quyén. Trung binh, viéc thém
cong nghé CCS vao quy trinh SMR sé lam tang chi phi san xuat hydrogen thém 0,4
USD/kg hydrogen, do d6 gia san xuat hydrogen vao khoang 1,4-2,5 USD/kg®. CCS ciing
c6 thé dugc ap dung cho qua trinh khi hoa than, tao ra hydrogen véi chi phi khoang
3 USD/kg'™. Trong céc du an str dung CCS, khoang 90% luwong khi cac-bon dioxide
thuong dugc thu gitr va 10% con lai duoc thai vao khi quyén.

Mot phuong phép khac dé san xuat hydrogen cé nguén goc tir hda thach khong
phat thai khi nha kinh la nhiét phan mé-tan, trong dé mé-tan (CH4) bi phan huy thong
qua nhiét (hodc nhiét phan) thanh cac thanh phan hydrogen dang khi va cac-bon ran.
Hydrogen dugc san xuat theo cach nay duoc goi la “hydrogen ngoc lam”. Tuy nhién,

https://www.hydrogennewsletter.com/hydrogen-production-from-coal-gasification/
https://rmi.org/wp-content/uploads/2020/01/hydrogen_insight_brief.pdf
https://www.power-eng.com/hydrogen/which-hydrogen-production-method-is-lowest-cost/#gref
Hydrogen dugc san xuat bang than lam nguyén liéu cing cé thé duoc goi la hydrogen néu.
https://arxiv.org/ftp/arxiv/papers/2206/2206.10689.pdf

0 https://www.power-eng.com/hydrogen/which-hydrogen-production-method-is-lowest-cost/#gref
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nhiét phan mé-tan la mét phuong phéap san xuat hydrogen méi chua duge chirng minh
vé mat thuong mai. Udc tinh ban dau tir cac phong thi nghiém qudc gia Hoa Ky cho
thay hydrogen dugc san xuat bang phuong phéap nhiét phan mé-tan co thé cé gia 1,72
USD/kg, mac du gia sé thay d6i tuy theo gia khi thién nhién'". B6 Nang lugng Hoa Ky
dang ho trg nghién ctru va phat trién dé thic day san xuat hydrogen théng qua qua
trinh nhiét phan mé-tan nham giam chi phi va nang cao kha nang nhan réng, ing dung
va thuong mai hda qua trinh nhiét phan mé-tan.

Tat ca céac quy trinh san xuat hydrogen st dung nhién liéu héa thach dugc mo
ta & trén c6 thé duoc khir cdc-bon thém nira bang céch st dung dién téi tao dé tao ra
nhiét cung cap cho céac qua trinh.

2. San xuat hydrogen tir nhién liéu phi hoa thach

Méc du nhién liéu hda thach la nguyén liéu chinh dé san xuat hydrogen ngay nay
nhung hydrogen c6 thé dugc san xuat bang cach sir dung cac nguon tai nguyén phi
hoa thach nhu dién sach va sinh khoi. Hydrogen xanh la duoc san xuat théng qua qua
trinh dién phan, trong d6 phan t&r nuwdc dugc tach thanh céc thanh phan la nudc va
hydrogen, str dung dién tdi tao. Phuong phéap san xuat hydrogen nay khong phat thai
khi nha kinh.

Qua trinh dién phan dién ra trong thiét bi dién phan. Cé ba loai thiét bi dién phan
phs bién: thiét bi dién phan kiém, thiét bi dién phan mang trao doi proton va thiét bj
dién phan oxit ran véi phuong phép khac nhau'. Tuy nhién, chi cé chua dén 1% san
luong hydrogen & Hoa Ky la hydrogen xanh 14, chi yéu la do chi phi cao, khoang 5
USD/kg'®. San xuat hydrogen xanh |4 rat ton kém véi mirc tiéu thu dién ndng cao cho
qua trinh tach phan ttr nudce thanh cac nguyén tir tiéu ton nhiéu nang luwong vi céc lién
két nguyén t&r oxy va hydrogen rat manh mé, can moét luong dién dang ké dé pha vo
lién két . Trung binh, mét kg hydrogen duoc san xuat bang phuong phap dién phan tiéu
thu khoang 53 kilowatt gio.™

Qua trinh dién phan c6 thé str dung nang luong hat nhan va san pham cua qua
trinh nay duoc goi la “hydrogen hong”. Mac du khéng dugc coi la nang lugng téi tao

11 https://www.osti.gov/servlets/purl/1533129

12 https://www.energy.gov/eere/fuelcells/hydrogen-production-electrolysis#:~:text=Solid%20
oxide%20electrolyzers%20must%20operate,less%20than%20100%C2%B0C)

13 https://www.energy.gov/eere/fuelcells/hydrogen-shot

14 https://newatlas.com/energy/hysata-efficient-hydrogen-electrolysis/
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do str dung nguon dién phi tai tao (nang lugng hat nhan) nhung phuong phép san xuat
hydrogen nay khong phat thai khi nha kinh. Hydrogen duoc san xuat bang nang luong
hat nhan cé gia khoang 2,75 - 4,08 USD moi kg.'

Mot phuong phép san xuat hydrogen tién tién hon, khong st dung nhién liéu hoa
thach la qua trinh khi héa sinh khéi - qué trinh nay str dung nhiét, hoi va oxy dé chuyén
hoa sinh khaoi thanh hydrogen va céc san pham phu khac. Nguyén liéu sinh khoi bao
goém phé pham néng nghiép, cay trong cho muc dich s&r dung nang lugng, chat thai
dong vat, v.v. Hydrogen duoc san xuat thong qua qua trinh khi hda sinh khéi cé luong
khi thai cac-bon rong thap vi qua trinh phat trién sinh khoi sé loai bo céc-bon dioxide
khoi khi quyén, bu trlr cho mét phan cac-bon dioxide thai ra trong qua trinh khi hoa's.
Phuong phép san xuat hydrogen nay khéng canh tranh vé mat kinh té€ véi SMR vi chi
phi trong, van chuyén va thu hoach sinh khai cao - hydrogen dugc san xuat théng qua
qua trinh khi héa sinh khi c6 gia tlr 1,48 USD dén 3 USD/kg (chua bao gom CCS). Néu
str dung cong nghé CCS, chi phi sé tédng lén 3,15 - 3,60 USD/kg"’. CCS két hop véi qua
trinh khi hda sinh khai cé thé lam cho qua trinh san xuat hydrogen nay khong phat thai
céc-bon vi luong khi thai cac-bon dugc luu trir thay vi thai vao khi quyén.

Hydrogen phan t&r (khéng cé cac nguyén t6 di kém) chi ton tai trén Trai dat véi so
luong nho, duoc goi la hydrogen dia chat hodc dudi long dat. Hydrogen dugc san xuat
thong qua cdac qua trinh dia chat tu nhién, mot dang hydrogen tai tao khong phat thai
khi nha kinh, duoc goi la hydrogen trang.'® Hydrogen dudi long dat la mét finh vure con
non tré, chu yéu dang & giai doan nghién ctru va phat trién (R&D). Cac chuyén gia khi
hau udc tinh rang thu hdi hydrogen trang cé thé co chi phi khoang 1 USD/kg."

Nhu da thao luan & trén, co rat nhiéu phuong phap san xuat hydrogen bang
nhitrng nguyén liéu khac nhau. Nhiing phuong phap san xuat nay thuong duoc dan
nhan v&i mau sac phan anh muc do than thién véi méi truong. Bang dudi day tom tat
cac phuong phap san xuat hydrogen chinh, phan loai mau va gia tuong Ung.

15 https://www.reuters.com/business/energy/north-american-subsidies-help-boost-nuclear-hydro-
gen-plans-2023-05-18/

16 https://www.energy.gov/eere/fuelcells/hydrogen-production-biomass-gasification#:~:text=Bio-
mass%20gasification%20is%20a%20mature,and%200ther%20products%2C%20without%20combustion.
17 https://bof fire.ca.gov/media/10190/introduction-to-the-hydrogen-market-in-califor-
nia-draft-for-comment_ada.pdf

18 https:/www.usgs.gov/news/featured-story/potential-geologic-hydrogen-next-generation-en-

ergy#:.~:text=There%20are%20at%20least%20two%20major%20areas%200f,0f%20the%20Great%20
Plains%20and%20the%20Upper%20Midwest.

19 https://www.cnn.com/2023/10/29/climate/white-hydrogen-fossil-fuels-climate/index.html
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Bang: Tom tat cac phuong phap san xuat hydrogen va gia

Cap liéu Phuong phap san xuat Mau Chi phi san xuat
tai Hoa Ky ($/kg hydrogen)
Khi thién nhién Nhiét hoa mé-tan khéng di kém véi CCS Xam 12
Khi thién nhién Nhiét hod mé-tan di kém véi CCS Xanh lam 1,4-2,5
Khi thién nhién Nhiét phan metan Ngoc lam 1,72
Than Khi héa than khéng c6 CCS Xam/nau 2,58
Than Khi hda than bang CCS Xanh lam 3
Sinh khéi Khi héa sinh khoi + CCS Xanhla 3,15-3,60
Nudéc Dién phan nudc st dung dién tai tao Xanh 18 5
Nudc Pién phan nudc st dung nang lugng hat Hong 2,75-4,08
nhan
Hydrogen phant&r  Khai thac dudi bé mat Trang 1

Céc nha hoach dinh chinh sach va nhirng nguoi tng ho linh vuc hydrogen sach
trén toan cau dang ngay cang tranh viéc phan loai hydrogen dua trén mau sac qua
chung chung va thay vao dé dang tap trung vao dinh luong lugng khi thai. IRA ap
dung uu dai thué dé san xuat “hydrogen sach du tiéu chuan”, theo luat dinh nghia
la “hydrogen duoc san xuat thong qua mét quy trinh dan dén ty |é phat thai khi nha
kinh trong vong doi khéng qué 4 kg cac-bon dioxide tuong duong (CO,td) moi kg
hydrogen.” 2°Lién minh Chau Au (EU) dinh nghia “hydrogen tai tao” 1a hydrogen (i)
chiét xuat ham lwgng néng lugng tir cac nguon tai tao phi sinh khéi va (i) dat duoc
murc giam phat thai khi nha kinh 70% so vdi nhién liéu hdéa thach.?” Theo quy tac
cua EU, hydrogen phat thai cac-bon thap cé ham lugng nang lugng tlr cdc ngudn
khong thé tai tao nhung cé mirc giam phat thai khi nha kinh 1a 70% so véi hydrogen
san xuat tir nhién liéu hdéa thach.

20 https://www.martenlaw.com/news-and-insights/energy-department-clarifies-its-view-of-clean-hy-
drogen#_ftn8
21 htps://www.insideenergyandenvironment/

Ban tin Cong nghiép nang lugng Hydrogen s6 01 nam 2025

Don vi thuc hién: Trung tam Thong tin Cong nghiép va Thuong mai, phéi hgp cung Cuc Doi
mGi sang tao, Chuyén doi xanh va Khuyén céng; Vu Dau khi va than - B6 Cong Thuong
Thudc: Chuong trinh Quéc gia vé str dung nang luong tiét kiém va hiéu qua giai doan 2019-2030

SO 01 NAM 2025 | 35



