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BOI CANH HOI THAO

Thé gidi dang dbéi mat vd8i nhiing thach thuc to I18n tu bién dbi khi hau. Nhiing
nam qua, ngay cang cé nhiéu qudc gia cam két hanh déng giam phat thai khinha
kinh (KNK),

nham gitr muc muc nhiét dé tang dudi 1,5 dé C so vdi thai ky tién cdng nghiép.
Viét Nam cling 1& mét trong nhitng nudc ganh chiu nhiéu tén that nhat ti nhiing
tac déong cla bién dbi khi hau. Vi vay,

Ky yéu héi thao: Nang lugng Hydrogen
Tiém nang va co hdi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long 3



ganh nang lugng la nganh c¢o

lugng phat thai I6n nhat trong

toan bd nén kinh té. Do vay, viéc
nghién cliiu va phat trién cac loai hinh
nang lugng mdi, it hoac khéng phat thai
KNK cé vai trdo rat quan trong. Trong doé,
hydro xanh ndi I1&én 13 loai hinh nang lugng
mdi, it/khéng phat thai, tiém nang trong
tucong lai dong gop vao gidm phat thai cac
nganh céng nghiép, giao thong van tai,
sdn xuat dién,....

Vai tro va dinh hudng phat trién hydro da
dugc dua ra trong mot loat chinh sach
quan trong déi v8i nganh nang lugng
nhu: Nghi quyét sé 55-NQ/TW nam 2020
vé dinh hudng chién Iugc phat trién nang
lugng qudc gia cua viét nam dén ndm
2030, tdm nhin dén ndm 2045; Quyét
dinh 896/Qb-TTg 3 phé duyét chién lugc
quéc gia vé bién dbi khi hau giai doan dén
nam 2050. Pac biét 13 Quyét dinh sé 500/
Qb-TTg phé duyét quy hoach phat trién
dién luc quéc gia thai ky 2021 - 2030, tdm
nhin dén ndm 2050 (QHD VIII); Quyét dinh
165/QPTTg ham 2024 phé duyét Chién
lugc phat trién nang lugng hydrogen clia
Viét Nam dén ndm 2030, tdm nhin dén
nam 2050.

Coéng ty Cb phan Sang tao Xanh Viét Nam (GREEN IN)



Vung DBSCL dudc danh gia cé nhiéu tiém nang dé phat trién nang lugng
Hydrogen xanh, do vy mét sé dia phucng da tién phong trién khai. Dién hinh 13
tinh Tra Vinh da cap quyét dinh chu trugng dau tu va khdi céng thuc hién du an
Nha may san xuat Hydro xanh Tra Vinh, tdng nguén vén dau tu gan

8.000...

quy mo san xuat

24.000 tan hydro/nam,
195.000 tan oxy y té/nam;

du an giai quyét viéc lam khoang

300 = SOOIaodéng.

Tinh Bén Tre dang xem xet de xuat du an Nha may san xuat Hydro xanh Bén Tre
VGi cong suat du kién & giai doan 1 tao ra 84.000 tan hydro/nam; 540.000 tan
ammonia/nam; 785.000 tan khi oxy/nam.

Du an Nha may san xuat Hydro xanh Bac Liéu cé cong suat 500MW, dién tich
thuc hién khoang 50ha. Du an chia 2 giai doan, giai doan 1 cé céng suat 250MW,
thdi gian thuc hién 2024-2027, tdng muc dau tu 600 triéu USD (khodng 14.700 ty
déng). Khodng 90% nguyén liéu dau vao dé san xuat Hydro xanh la nang lugng
dién gio

Ky yéu hdi thdo: Nang lugng Hydrogen

Tiém nang va co hdi ting dung cho doanh nghiép viing Béng bang séng Clu Long




TAM NHIN VA HANH DPONG

VGi tdm nhin tré thanh doanh nghiép xa héi hang dau gép phan
diy nhanh qua trinh chuyén dich xanh tai Viét Nam va P6ng Nam
A, GREEN IN mong muédn déng gép vao thuc thi cac chinh sach phat
trién hydrogen xanh tai Viét Nam huéng téi muc tiéu phat thai rong
bang 0 vao nam 2050.

Do vay, GREEN IN va Lién hiép cac H6i KH&KT (Lién hiép Hbi) tinh Bac
Liéu phdi hop cling S& Ké hoach va Pau tu tinh Bac Liéu td chic Hoi
thao: “Nang luong Hydrogen - Tiém nang va cd hdi ing dung cho
doanh nghiép viing Béng bang séng Clu Long” dé cung cip théng tin,
tao khéng gian dé cac bén lién quan trao dbi thao ludn nham thuc day
phat trién nang luong hydrogen xanh tai Viét Nam

6 Coéng ty Cb phan Sang tao Xanh Viét Nam (GREEN IN)



Ky yéu héi thdo: Nang lugng Hydrogen
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THONG TIN CHUNG
VE HOI THAO
1. Th&i gian: 7:30 dén 11:30, ngay 29/3/2024.

2. Dia diém: Khach san Sai Gon Bac Liéu (s6 02 - 04 - 06,
dudnhg Hoang Van Thu, phudng 3, thanh phd Bac Liéu, tinh Bac Liéu).

3.Chu toa

ThS LAm Thanh Dac - Chu tich Lién hiép Hoi Bac Liéu;

ThS Pham Thanh Hién - PGP S& Ké hoach va Bau tu tinh Bac Liéu;
Nguy Thi Khanh - Nha sang l1ap va Cé van chién lugc GREEN IN

4. Chuyén gia

TS. Nguyén H{u Luong - Vién Dau khi Viét Nam;

TS. Tran Thién Khanh - Truéng Pai hoc Céng nghé Pong Nai;

ThS. Phan Van Cdng Luan - Trudng phong Kinh té déi ngoai, S& KH&DT tinh Bac Liéu

Céng ty Cb phan Sang tao Xanh Viét Nam (GREEN IN)
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PETROVIETNAM

TS. Nguyén H{iu Lucng

Bac Liéu, 29/03/2024




NOI DUNG

1. Hién trang va xu hudng phat trién Hydrogen trén thé gidi
2. Cap nhat tinh hinh phat trién Hydrogen tai Viét Nam
3. Két luan - Kién nghi

Ky yéu héi thao: Nang lugng Hydrogen
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1. Hién trang va xu hudéng
phat trién Hydrogen trén thé gidi
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Pong gép cua hydrogen déi véi muc tiéu NZE

NET ZERO CARBON

>
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Nang lugng tai tao
B Tiét kiem nang lugng
B bién khihoa
Hydrogen
Thu hoi va chén lap CO, (CCS)
Nang lugng sinh hoc két hgp thu gitr CO,

IRENA, 2022
Co cdu déng gép cua cdc gidi phdp gidm phdat thdi déi véi muc tiéu NZE
vao 2050

Ky yéu héi thao: Nang lugng Hydrogen
Tiém nang va co hdi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long 13



Nhu cau Hydrogen sach

- Nhu ciu H2 sach chl yéu phat trién manh trong GTVT & cdng nghiép;
- Béi v8i Chau Au, ngudn cung trong nudc dap Ung ~50% nhu cau
Hydrogen sach.

Low-carbon hydrogen demand
Mt

500

MNet Zero

Other®
. Feedstocks
400 . Industry
. Transport

300 Accelerated

200

100

Net Zero
Accelerated

2030 2080

*Other includes hydrogen demand
for power, heating, and buildings

Low-carbon hydrogen demand

Mt

500

MNet Zero

Other*®
. Feedstocks
400 - i industry
. Transport

300 Accelerated

200

100

MNet Fera
Accelerated

2030 2080

*Other includes hydrogen demand
for power, heating, and buildings BP. 2023
’

14 Coéng ty Cb phan Sang tao Xanh Viét Nam (GREEN IN)



(e}

Cac van dé can giai quyét

- Nhu cau H2 sach chu yéu phat trién manh trong GTVT & céng nghiép;
- Bbi v8i Chau Au, ngudn cung trong nudc dap Ung ~50% nhu ciu
Hydrogen sach.

Phat trién CSHT cho tén trdi,
van chuyén & phan phéi:

Giam chi phi
khi chuyén déi sang
Hydrogen

Tang sé tram

s phan phbi

Phat trién & dam bao
5 hgudn cung
Hydrogen sach

a Chinh sach phat trién
Hydrogen xanh

Giam chi phi phan phoi

Nang céng suat &
phat trién céng nghé

Hydrogen xanh Bidattul Syirat Zainal et al,, 2024

Ky yéu héi thado: Nang lugng Hydrogen
Tiém nang va co hdi ting dung cho doanh nghiép viing Béng bang séng Clu Long 15



Chi phi san xuat Hydrogen

LCOH tU hgudn dién tai tao ré tai 28 thi trudng vao nam 2022

Gia dién quy dan cta Hydrogen tu nang lugng tai tao ré
nhat san cé tai 28 thi trudng (Nam 2022)
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Chién lugc phat trién Hydrogen

Cac qubc gia da ban hanh Chién lugc phat trién Hydrogen

Ban d6 Chién ludc phat trién Hydrogen
(thang 02/2023)

Hydrogen strategies as of February 2023

M Available (42) ™ In preparation (36) B No activity (63)
Not assessed (31)

Ky yéu héi thado: Nang lugng Hydrogen
Tiém nang va ca héi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long 17



Cac Du an phat trién Hydrogen sach

Cac qubc gia da ban hanh Chién lugc phat trién Hydrogen

@ 112

Giga-scale production

e 553

Large-scale industrial use

e 191

Mobility

e 94

Integrated H, economy
o 96

1,046 projects’ ©  nfrastructure projects
684 in May 2022

Direct hydrogen investments until 2030, $8 : 5 0 O/

$320B tong sé du anlasidung
total announced a «n 2
investments trong céng nghiép &

quy mo Ién;

151
il 103 $170B
mature

End use investments S
and ociftake 80
Infrastructure < 1 O O/

a7 du &n dau tu dang ducc
Producti 29 29 .2 q 2
P gy .l 29 . trién khai thuc té,

trong do
May Jan May Jan May Jan May Jan

2022 2023 2022 2023 2022 2023 2022 2023 o
Announced Planning Advanced Committed O
stage planning FID, under
Feasibility FEED' construction, 5 A3 2 A
studies studies operational la dau tu san xuat

hydrogen.

Hydrogen Council, 2023
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Cac Du an phat trién Hydrogen sach

Cac qubc gia da ban hanh Chién lugc phat trién Hydrogen

TT Ténduan

Cong suat

1 NEOM
2 Ordos

3 FFl and TES

4 Plug Power

5 WEGH
6 SAE
7 Ulangab

8 Ten noorden van de
Waddeneilanden
9 Xinjiang Kuqga

10 OX2

200 KTA Saudi Arabia 2026
30 KTA Trung Quéc 2024
Gb1: 300 KTA (2026) CHLB buc 2026
Gb2: 15 MTA (2030)

Gb3: 50 MTA (2040)

300 KTA Phan Lan 2030
3,5 MTA Uc 2030
15 KTA Ai Cap 2027
100 KTA Trung Quéc 2031
55 KTA Ha Lan 2023
20 KTA Trung Quéc 2030
225 KTA Thuy Bién

Ky yéu héi thao: Nang lugng Hydrogen
Tiém nang va co hdi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long

e NGHC (Neom Green Hydrogen
Company) la mét lién doanh gilia
ACWA Power, Air Products va Neom.
e Dau tu: 8,4 ty USD;

e CONg suat: 200 KTA of GH2 ~ 1,2 MTA
of GNH3;

« Dién tai tao: 4 GW DG & DMT;

* COng nghé dién phan: PEM,;

o Thi trudng: xuat khau.



2. Cap nhat tinh hinh
phat triéen Hydrogen tai Viét Nam

Coéng ty Cb phan Sang tao Xanh Viét Nam (GREEN IN)




Chién lugc phat trién nang luogng Hydrogen

- M& & phu hgp vdi xu huéng CDNL

THU TUONG CHINH PHU  CONG HOA XA HOI CHU NGHIA VIET NA cua thé g idi;
Dic ldp - Ty do - Hanh phic N ”
Sé: 165/QD-TTg Ha Noi, ngay 07 thang 02 ndm 2024 : phat trlen toan Chuo' gla tr! Ccua
SR Hydrogen;

Phé duyét Chién hrge phat (riélll ning hrgng hydrogen cia Vigt Nam dén R 2 . A
nim 2030, tim nhin dén nim 2050 - Phat trien Hydrogen sach, dac biét la

e S e Hydrogen xanh dé khai thac hiéu qua

Can cte Lugt T6 chire Chinh phii ngay 19 thing 6 nam 2015; Ludt sira doi, ngu (“) Nntain gu yé nqu 6C g ia;

bé sung mét s6 diéu ciia Ludt Té chice Chinh phii v Ludt T6 chice chinh quyén
dia phwong ngay 22 thang 11 ndm 2019;

- Ung dung Hydrogen trong céac linh
Chink trj vé dinh hieémg Chién lege phdt trién nang heomg quoc gia ciia Viét vuc Co' ph a't th él |dn n hu Dlén, GTVT &

Nam dén ndm 2030, tam nhin dén nam 2045;
Can cir Nghi quyét s6 01/NQ-CP ngay 06 thing 01 ndm 2023 ctia Chinh con g N g h |e p;
pht vé nhiém vu, giai phdp chi yéu thue hién Ké hoach phat trién kinh 1é - xa

hoi, dir todn ngdn sach nha muede va cai thién moi trieomg kinh doanh, ning cao . T é n g C u 6 n g h d p t a’ C q u 6 C t é

ndng lwe canh tranh quic gia ndm 2023;

Can cir Nghi quyét sé 55-NO/TW ngay 11 thang 02 ndm 2020 cia Bj

Theo dé nghi ciia B Cong Thirong tai cde To trinh 56 7646/TTr-BCT ngay
01 thang 11 nam 2023 va s6 9240/TTr-BCT ngay 27 thang 12 ndm 2023 vé viée
phé duyét Chién hege phdt trién ning hegng hydrogen cua Viét Nam dén ndm
2030, tam nhin dén ndm 2050.

QUYET DINH:
Diéu 1. Phé duyét Chién luge phat trién ning lugng hydrogen ciia Viét

Nam dén nam 2030, tam nhin dén nim 2050 (goi it la Chién luge niing luong
hydrogen) véi cac ndi dung nhu sau:

Xuat khau:
Ton trir, vén khuyén khich;

SU dung: chuyén & phan

. phoi: phat trién trung
phat trién thj trudng : tam NL sach &
NL Hydrogen, thtr thidiém strdung  xuat khdu NLTT,
nghiém trong cac CSHT hién hu, NL Hydrogen
linh vuc Dién, GTVT  X@y dung chuoi trong khu vyc.

& céng nghiép; cung ung thiet bi

& tram phan phéi
10% nhu cau NL NL Hydrogen cho
GTVT,;

San xuat: cudi, ddy manh

Ung dung trong

cac linh vuc Dién CSHT dap ung
(QHD8), GTVT (Qb quy mf“a 10-20

876) & cdbng nghiép triéu tan/nam.
(loc dau, phan bon,

thép, xi mang).

100-500 ngan
tan/nam;

10-20 triéu
tan/nam

Ky yéu héi thao: Nang lugng Hydrogen
Tiém nang va co hdi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long 21



KH thuc hién Chién lugc phat trién nang ludgng

Hydrogen (BCT)

BO CONG THUONG  CONG HOA XA HOI CHI \-:}’W Nawe”
Pie lip - Ty do - Hanh phic

$6: 366/QD-BCT Ha Ni, ngay 21 thang 02 nam 2024

QUYET DINH o

Ban hanh K& hogch thyc hi¢n Chién lige phét trién niing lwgng hydrogen
ciia Vigt Nam dén nim 2030, tim nhin dén ndm 2050

BQ TRUONG BQ CONG THUONG

Can cie Nghj dinh s6 96/2022/ND-CP ngay 29 thing 11 ndm 2022 ciia
Chinh phit quy dinh chitc ndng, nhigm vu, quyén han va co cdu 16 chizc ciia Bj
Cong Thuong;

Can cik Quyét dinh s 165/QD-TTg ngay 07 thang 02 ndm 2024 ciia Thit
tuéng Chinh phii phé duyét Chién lwgc phat trién ning lugng hydrogen ciia Vit
Nam dén ndm 2030, tam nhin dén nam 2050;

Theo dé nghi ctia Vu truéng Vu Déu khi va Than.

QUYET DINH:
Diéu 1. Ban hanh kém theo Quyét djnh ndy K& hoach thyc hién Chién luge

phat trién néing lugng hydrogen cta Viét Nam dén nim 2030, tim nhin dén nam
2050.

« Phéi hdp véi cac B, nganh lién quan
trong qua trinh trién khai;

« Giam sat qua trinh thuc hién, danh
gia muc do & kha nang dat muc tiéu
Chién lugc va dé xuat diéu chinh khi
can thiét;

« Vu Dau khi & Than 1a bd phan
dau moi;

« 17 nhiém vu: chinh sach & quy dinh
(5), KHCN (4).

™ N$i dung nhiém vy Hinh thirc sin phim

Pon vi chi tri Pon vi phdi hop Théi han

Chi ddng va tich cyc hop tic qudc té trong
linh vuc ning lugng c6 ngudn gbc
hydrogen dé tranh tha t5i da co hdi, vugt
qua thich thirc, huy ddng, sir dung hiéu qua | Béo cdo, hi nghi, hji
céic ngudn lyc déu tr tir bén ngoai, tiép thu thao
kinh nghiém quéc té, thic ddy chuyén giao
nghé, tri thirc trong ning lugng 6
ﬁgn gbc hydrogen.

Céc co quan, don vi lién

Vy Diéu khi va Than sl

Thudmg xuyén

Phéi hop véi céc Bg, nganh lién quan trong
viée sira ddi, bd sung co ché, chinh sich Béo cho
nhiim thic diy phat trién cong nghi¢p nang
lugng hydrogen.

Céc co quan, don vi lién

Cuc Héa chit i

Thudmg xuyén

Phéi hop v6i Bd Khoa hoc va Cong nghé
trong vig¢c xdy dyng chuong trinh nghién
ciru vé cong nghé san xuft, cong nghé hru
8 | trit, cdng nghé phin phéi va cong nghé sir Béo céo
dung hydrogen va linh vire thu gitt/sir dung
cdc-bon (CCS/CCUS), trong d6 trong tam
san xuit hydrgen sach.

Vu Khoa hoc va Cong Céac co quan, don vi lién Hang nim
nghé

quan

Thic_ diy qua trinh img dung cdng ngh¢
chuyén ddi nhién liéu cdc nha may nhiét
dién chay than, khi sang nhién li¢u
amoniac, hydrogen...

12 Béo céo, P& 4n

Cuc Dién luc va Ning Céc co quan, don vi lién

8 Nam 2025
lugng téi tao quan

Ra soft dé bao dam ddng bd, théng nhét
giffa Chién lugc phat trién nganh dién luc
15 | Viét Nam dén nam 2030, tim nhin dén niim Béo céo
2050 vé&i Chién lage niing luong hydrogen
va céc Chién luge, Quy hoach lién quan
(Quy hoach phit trién dién luc quéc gia thési
k¥ 2021-2030, tim nhin dén nim 2050;
Quy hoach tong thé v& niing lugng quéc gia
thai k¥ 2021 - 2030, tdm nhin dén nam
MEN

22

Cuyc Dién lyc va Nang Céc co quan, don vi lién
I ti tgo uaart Thudmg xuyén

Céng ty Cb phan Sang tao Xanh Viét Nam (GREEN IN)



Chién lugc phat trién nang lugng quéc gia

THU TUONG CHINH PHU  CONG HOA XA HOI CHU NGHIA VIET NAM
Dic ldp - Tu do - Hanh phic

Sé: 215/QD-TTg Ha Noi, ngay 01 thang 3 nam 2024

QuY l-.'l DINH
Phé duyét (hlen lrge phat trlen ning hrqng quoc gia Viét Nam
dén nim 2030, tim nhin dén nim 2045

THU TUONG CHINH PHU
~ Cdn cte Ludt T6 chire Chinh phi ngay 19 thing 6 ndm 2015; Ludt sira dot,
bo sung mot so diéu cua Ludt To chice Chinh phi va Ludt To chire chinh quyén
dia phwong ngay 22 thang 11 ndm 2019;

Can cir Nghi quyét s6 S5/INQ-TW ngay 11 thang 02 nam 2020 cua Bo
(_Innh tri vé dinh hwedmg Chién liwege phat trién ndng heomg quoc gia cua Viét
am dén ndm 2030, tam nhin dén ndm 2045;

Theo d@é nghi ctia Bé Cang T Tneong tai To trinh 56 7069/TTr-BCT ngay 08
lhang 11 ndm 2022 va cdac Vin ban so 1643/BCT-DKT ngay 22 thang 3 ndm 2023,
so 3872/BCT-DKT ngay 21 thing 6 nam 2023, so 6137/BCT-DKT ngay 06
thang 9 nam 2023 va 56 9266/BCT- -DKT ngay 28 thang 12 ndm 2023 ctia Bo
Cong Thuomg Ve viée phé duyét Chién lwpe phut trién ndng leomg quoc gia den
ndim 2030, tam nhin dén nam 2045; y kién ctia cdc b, nganh, dia phuong ve
Chién hegre phat trién nding heomg quoc gia dén ndm 2030, tam nhin dén ndm 2045,

QUYET DINH:

Diéu 1. Phé duyét Chién luge phét trién ning lugng quéc gia Viét Nam
dén nam 2030, tim nhin dén nim 2045 (goi tit 1a Chién luge pht trién ning
lugng) vai cac ndi dung nhur sau:

. Cac dinh hudng nham trién khai Quy hoach téng thé NL quéc gia (QD 893/Qb-
TTg ngay 26/7/2023);

. Cac giai phap két hgp vé (1) ca ché, chinh sach, (2) tai co ciu, khuyén khich dau
tu, (3) dao tao, phat trién ngudn nhan luc, (4) Bao vé méi trudng, Ung pho bién doi
khi hau va KHCN, va (5) hop tac quéc té;

- Phat trién chudi gia tri Hydrogen trong linh vuc CBDK & Dién;

- Hydrogen 1a mét trong cac giai phap quan trong dé loai bd carbon trong cac linh
vuc Pién, GTVT, loc dau, phan bon, thép & xi mang;

- Xay dung dé an thi nghiém san xuat va iing dung Hydrogen;
. Xay dung 16 trinh cdéng nghé san xuat & st dung Hydrogen.

Ky yéu héi thdo: Nang lugng Hydrogen
Tiém nang va co hdi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long 23
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Quan hé bai tac chuyén déi nang luogng
cdéng bang (JETP)

a 3
Théng qua Tuyén bé Chinh tri JETP Viét Nam tai Brussels, Bi (14/12/2022)

Launch of the Resource Mobilisation Plan (RMP)
Just Energy Transition Partnership (JETP) with Viet Nam

—

Ké hoach huy déng nguén luc JETP (11/2023)

- Tao hydro xanh céng suat cao;

- Hiéu qua trong san xuét cic chat dan xuét (nhién lidu téng hop);

- Chi phi va tinh hiéu qua trong qua trinh luu kho, van chuyén;

- Tac dong dén nganh cong nghiép héa dau va céc nganh cong nghiép
khéc;

- Tac dong dén phuong tién giao thong (bao gdm pin nhién liéu, hydro
xanh).

San xudt va sir
dung hydro xanh
va cac chat dan
xuat

Thi diém sing kién Amoniac vt Hydro xanh d¢ Kich hoat
sin xudt (GAHIEP) tai mdt nha sdn xuit phin bon vi ning ~1,095

e cao khi nang phyc hdi cua nong nghiép san xuft nho & tinh fou haa 1GH2/ndm 20242025 UNDE
Ci Mau.
Dur dn thi diém san xuit hydro xanh tai Viét Nam, déunr co

140 | sa ha téng ky thudt (kho cang, bdn bé, doi xe van chuyén, | Toan qude - 2030 Tap doan Xang diu Viét Nam
Audmg dng, trgm phin phdi, bom ngp hydro...)

41 | v dung thi diém cic trung thmica o sin xult thiét b chuyén |y o s Z 2030 Tép doin Xing diu Viét Nam

dung vin chuyén, huu tri va phin phdi hydro

Xy dung tram phin phdi hydro thi diém tich hop vio cie .
142 | cira hang xing diu Petrolimex dé cung cip cho xe buyt | Toin quéc - 2030 Tip doin Xang diu Viét Nam
hydro tnrée mit

143 | Dy én hydro xanh Tri Vinh Tri Vinh = 2024-2026 Standard Chartered (Viét Nam)

Phat tnien nhi may dién hybrid sir dung nang luong tai tao

144 kiét hop hydro va pin hru triy Kién Giang - 2023-2028 Caong ty HDF Energy
41 | D én thi diém sin xuit hydrogen xanh 2024-2028 | ODA khong hodn lai, hé | Tip doan diu khi Viét Nam
trg tir GFANZ va cdc bén
liéa quan
42 | Dy dn thi diém tich hgp hydrogen xanh vio Nha may Dam Ci Mau 2024-2028 | ODA khing hoan lai, ho Tip dodn diiu khi Viét Nam
tros tir GFANZ vd cic bén
lién quan
9 H6 try nghién ciu kinh nghigm quic té dé xit 19 trinh, giai phap chuyén | 2024-2028 | ODA khing hodn lai, Qb 1009/QD-TTg: e an trién khai
giao, 4p dyng cdng nghé dién gio ngodi khoi, hydrogen xanh, amoniac NSNN va aguén hé trg Tuyéa bo JETP
xanh, thu hoi, Juu trif va sir dung clc-bon. khic Tip doan diu khi Viét Nam
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M6t s6 du an Hydrogen

Enterprize Energy  Binh Thuan 300 KTA of GH2 Nghién cdu co héi
dau tu

TGS Tra Vinh 24 KTA of GH2 & 150-180 EPC
KTA of GNH3

TGS Bén Tre GD 1: 24 KTA of GH2 & 150 Da dudc chap thuan
KTA of GNH3 chu truong dau tu
GD 2: 60 KTA of CH2 & 375
KTA of GNH3

PECC2 Quang Tri GbD 1: 193 KTA of GNH3 Nghién cuu co héi
GD 2: 465 KTA of GNH3 dau tu

Gb 3: 82 KTA of GH2

SK Ba Ria - 70 KTA of BH2 & 32,6 KTA Nghién cudu cd hoi
Viing Tau, of GH2 dau tu
Ca Mau 10 GW BGNK dé san xuat
GH2/GNH3
OneVN Binh Thuan, Nghién ctiu cd hdi
Son My & dau tu
PBSCL

Ky yéu héi thado: Nang lugng Hydrogen
Tiém nang va co hdi ting dung cho doanh nghiép viing Béng bang séng Clu Long 25



3. Két luan - Kién nghi
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Két ludn - Kién nghi

- Phat trién Hydrogen la médt trong nhiing xu huéng CDNL, gép phan
thuc ddy CDNL dé huéng dén dat muc tiéu NZE vao nam 2050;

- Dé phat trién Hydrogen, can két hop cac giai phap vé KHCN, phat trién
CSHT & xay dung hé théng khung chinh sach, phap ly phu hop;

« Chinh phu Viét Nam xem Hydrogen la mét trong cac giai phap nang
Iugng sach dé huéng dén xanh héa nén kinh té, gép phan hién thuc héa
cam két NZE tai COP26;

- Hang loat chinh sach vé Hydrogen dugc ban hanh & muic vi mé, can
hoan thién khung chinh sach, cd ché cu thé dé dam bao phat trién Hy-
drogen phu hgp & hiéu qu3;

- Hién tai, Hydrogen tai Viét Nam mdi & giai doan bat dau, vi vy, can cé
nhitng gidi phap tdng hop mang tinh dét pha dé thuc day phat trién
chudi gia tri Hydrogen tai Viét Nam.







\' .. @ APEC Research Center for Advanced |
)‘ A Pt Biohydrogen Technology (ACABT)

Economic Cooperation
GREEN IN oONTU "

HYDROGEN VA QUA TRINH CAT GIAM
PHAT THAI CARBON TRONG CONG NGHIEP:
GIAI PHAP TiN DUNG CARBON BEN VUNG
HUGNG TSI XA HOI TRUNG TiNH

TS. TRAN THIEN KHANH

Téng Thu Ky Vién Nghién Ctiu Hydrogen
Céng Nghiép Hién bai, APEC, HCM Chapter.
Trudng Dai Hoc Céng Nghé Béng Nai DNTU




/ TONG QUAN

K&t qua tu nghién clu cua Céng ty Co

phan Sang tao Xanh Viét Nam (GREEN IN) phéi hgp véi truéng

Pai Hoc Cong Nghé Béng Nai: “NGHIEN CUU VAI TRO CUA NANG LUCONG
HYDROGEN TRONG CAT GIAM PHAT THAI CARBON POI V3l CAC NGANH
CONG NGHIEP TAI VIET NAM",

I. Nhiing hé luy nghiém trong clia van dé phat thai carbon

Il. Gidi phap cat giam phat thai carbon trong céng nghiép

l1l. Nhitng cong nghé va dac thu qua trinh dng dung hydrogen vao cac
nganh cdng nghiép trong diém.

IV. Két luan: danh gia va kién nghi




PHAT THAI CARBON VA HE LUY NGHIEM TRONG CUA NO

Lurgng khi thai carbon dioxide (CO:) hang nim tir nhién liéu hoa thach va cong
nghiép cia cic nwde c6 nén chng nghiép phit trién.

Trung Quéc
i /

(Ti tin CO2)

]
\
'L

2000 2005 2010 2015 2021

Lwong khi thai carbon dioxide (CO2) hing nim tir nhien liéu hoa thach va
cong nghiép ¢ Viét Nam

— Viét Nam
300

250

200

(Triéu thn CO:2)

100 -
0
2000 2005 2010 2015 2021

Ky yéu héi thao: Nang lugng Hydrogen
Tiém nang va co hdi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long
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KINH PHi KHAC PHUC HAU QUA CUA QUA TRINH PHAT
THAI CARBON TAI VIET NAM
(TAM NHIN T8I GIAI DOAN 2040 - 2050)

Khu vuc céng
130 ty USD
>2,4% GDP/nam

Nhu cau tai chinh
368 ty USD
Thich Ung: 4,7% GDP/nam
Khr carbon: 2.1% GDP/
nam

Bén ngoai Khu vuc tu nhan

54 ty USD 184 ty USD
=1% GDP/ndm =3,49%GDP/ndm

Tranportation
23%

Building
operations
28%

Industry
32%

Building material
& construction
28%

32 Coéng ty Cb phan Sang tao Xanh Viét Nam (GREEN IN)



GIAlI PHAP CAT GIAM PHAT THAI CARBON
TRONG CONG NGHIEP

Str dung dién niang truc tiép, tan dung

nguon nhiét tai tao

Tan dung nhiét va ap suét {é‘t}

‘Tang cu-b:&:i&u ‘qua hé théng

Tao ra dién va nhiét chi phi thap tir
néng lwong tai tao

Mot sé nhém
nganh céng nghlgp Chuyén sang mé hinh lwéi dién nho,

é% .‘ Q Iy tre linh hoat

- Héa chat t & X-ming
Chuyen doi nang long va str dung nang . Thu gii», tai str dung va lwu triv khi thai
lwong Hydrogen f}' : : CO, (CCUSs)

Sir dung dién va nhiét tir ngudn han ché Céng nghiép Ha % :
phat thai carbon henldazes [i \ iy Thu gitr carbon tir san xuat @
- nang lwong va hydrogen

San xuéat hydrogen tir ngudn han ché
phat thai carbon

Thu gitr carbon tir san xuat Qo)
céng nghiép %&

Str dung nang lwong hydrogen cho

céng nghiép, swéi dm va van tai Lwu gitr carbon xudng ting D \L

dia chat phia hop

Ky yéu héi thado: Nang lugng Hydrogen
Tiém nang va co hdi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long
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QUA TRINH CHUYEN DOI NANG LUGNG V3l HYDROGEN
LA YEU TO TRONG TAM

Hydrogen

Cac nguﬁ-n nang lwong ) Hé théng cung cdp nang Ii.rqng) S dung nang lwong

4 Phwong tien
giao thong
khéng phat thai

Ngubn néang Iwgng sach
cho san xuét cong nghiép

1 Hé théng cung cép
nang lweng tai tao
quy mo Ién hiéu qua

Phan phéi nang
Iwrgng dén cac viing

o

Cung cép ning lwrong
cho qua trinh CCU

_ Céap nhiét swroi 4m
khong gay phat thai

* sirdung lam ngudn
nang lwgng dw phong
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QUA TRINH CHUYEN DOI NANG LUGNG V3l HYDROGEN
LA YEU TO TRONG TAM

l l l

NHIEN LIEU CAP NHIET NGUYEN LIEU
Cong nghiép Héa chét
b Thép Xi-méang o Phén bén
%3 " i
Nha &

khu dén cur va
1) “engmei

Source: BloombergNEF

Qua trinh chuyén dbi ning lwong

HIEN TAI TUONG LAI

Cac giai
phéap chinh

l . . -SMRCCS ” L
Q M Sanxuat  pig, phan béng néing lrong téi tao 59:.,
Niu  Xanh @ W Kni hoa sinh khéi T

' Nhién . A
- H, ! liau h k Leutre  _pan H,vao éng dan khi tu nhién
kam ek | Vanchuyén 6 16ng H,, NH
Lam thach Il phan phéi -
“‘ -Phuong tién giao thng
5 -Hang hai va hang khong
M Str dung

-Cong nghiép
-Cép nhiét sui 4m

Ky yéu héi thado: Nang lugng Hydrogen
Tiém nang va co hdi ting dung cho doanh nghiép viing Béng bang séng Clu Long
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HYDROGEN
TRONG NGANH CONG NGHIEP SAT THEP

Quang sat

Hydrogen
va nwoc

Hz+H20
s B2

Thép phé liéu

(6v)
£%::N

A

Khi hydrogen

Thép thé

Khir sat truc ti€p (DRI)
Source: Steel Institute VDEh
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HYDROGEN
TRONG NGANH LOC HOA DAU

Hydrogen hoi lvu

A

A

Hydrogen |

Gas oil héi lvu

Phan riéng Phan doan

HYDROGEN, AMMONIA XANH, PHAN BON

Van chuyén NH,

. @

Phan tach khi

i

'.‘@ m
! -
|

Dién phan nuéc

A Hel@-

Téng hop NH; Luwu trir NH,

4

.. Methane reformer
Ammonia thai (SMR)

Hydrogen

Phan hty NH,

Ky yéu héi thao: Nang lugng Hydrogen
Tiém nang va co hdi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long

Nhién liéu phan lyc

Xa Iy N,O, NO,

>

Tién chat cong nghiép

‘Oea

Nhién liéu

<

o

San xuét dién
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HYDROGEN
TRONG NGANH CONG NGHIEP CHE BIEN THUC PHAM

DAU & xUc TAc Hydrogen dw T a J 4= Hydrogen

I <=0 4um Diu xdc tac
HYDROGEN

HO'I NIPG'C & NUO'C  chitbso hydra haa

25 glal nhigt

canh khudy

HO'I NU'Q'C & NUO'C Vol phun

—~0-€o0-C H,, §H,~ 0 —CO—C H,,
-.o..qo_g‘ H,, + 3H, ——.L ~0-CO-C, H,,

—O0—CO—C H,, — O—CO—C, H,
triotein (iguid) tristearin (tallow)
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GIAI PHAP CONG NGHE CHO NGANH
CONG NGHIEP HYDROGEN HIEN PAI

NGOG

STEAM REFORMING
CRACKING

Ky yéu hdi thdo: Nang lugng Hydrogen

Tiém nang va co hdi ting dung cho doanh nghiép viing Béng bang séng Clu Long

DIEN PHAN

CONG NGHIEP

LUU TREF
HYDROGEN

CUNG CAP
PHAN PHOI

EMEM LLAEN
MANG LU'CN PHAN
PHOI KHI

DAN DUNG

NHIET

DiEN

B e e
——

TIEU = THY

XE NHIEN LIEU
HYDROGEMN
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SAN PHAM VA CONG NGHE SAN XUAT
HYDROGEN PHO BIEN

(1)

Gay & nhidm khéng khi, Khi
o

Brown Hydrogen Blue Hydrogen

béng khi metan

GREYHYDROGEN |  BLUEHYDROGEN |  GREEN HYDROGEN
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CONG NGHE THU GIU VA LUU TRU CARBON

Ky yéu héi thado: Nang lugng Hydrogen
Tiém nang va ca héi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long




SAN PHAM DUGC SAN XUAT
BANG NHUNG QUY TRINH HAN CHE PHAT THAI

Ba bia dugc tai ché
thanh thic an gia sic

Ruéng ddng tai dia phudng

Vo trdu dudc /

Nha may bia sif dung lam Hé théng x{' ly nudc thai
HEINEKEN Viét Nam nhién lidu sinh kh&i cua HEINEKEN Viét Nam

Nha ma
sinh khoi

San xudt bang
nang lugng tai tao

Khisinh hoc
thu td nudc thai @

Nudc thai da x ly
dugc dung dé lam
vé sinh va tudi cay
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/ KET LUAN

Cau chuyén cat giam phat thai lién quan mat thiét
dén qua trinh chuyén déi nang ludng lay hydrogen
lam yéu t6 trong tam.

Viét Nam phu hgp véi mé hinh phat trién tin chi
carbon bén viing trén nén tang nganh néng nghiép
phat trién.

Thsi dai nang ludng hién dai sé dén trong
tuong lai gan.

Chinh sach phat trién nganh céng nghiép hydrogen
con chua hoan chinh.

Ca hdi ma réng thi trudng, tao ra céng viéc, san pham
md&i va nhiéu ca hdi maéi.

Ky yéu héi thado: Nang lugng Hydrogen
Tiém nang va ca héi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long 43



/ THONG TIN BEN LE

4ty

Nghién clu thudéc sd hiiu cua
Céng ty Cé phan Sang tao Xanh
Viét Nam (GREEN IN).

Cac don vi: GREEN IN, DNTU, va
ACABT tham gia vao qua trinh
thuc hién va hoan thién nghién
cUu nay.

Nhiing thong tin dudc trinh bay
trong bai thuyét trinh nay la méot
phan cua nghién cu chu thé.

Coéng ty Cb phan Sang tao Xanh Viét Nam (GREEN IN)






w .. _ : APEC Research Center for Advanced
)‘ Asis-Pacific Biohydrogen Technology (ACABT)
Economic Cooperation

GREEN IN oONTU

NEN KINH TE HYDROGEN:

PAC PIEM, PINH HUGNG,

VA NHUNG GIA TRI BEN VUNG

TREN CON PUGNG HUGNG TSI KY NGUYEN
NANG LUGNG SACH, BEN VUNG TAI VIET NAM

TS. TRAN THIEN KHANH

Téng Thu Ky Vién Nghién Ctu Hydrogen
Cong Nghiép Hién bai, APEC, HCM Chapter.
Trudng Pai Hoc Céng Nghé Béng Nai DNTU
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/ TONG QUAN

Két qua ti nghién clu clia Céng ty cd phan Sang tao xanh Viét Nam
(GREEN IN) phoi hgp véi truéng Pai Hoc Cong Nghé béng Nai:
“NGHIEN CcUU XAY DUNG NEN KINH TE HYDROGEN TUAN HOAN:
TRONG TAM NHIN HUGNG TSI VIETNAM NETZERO 2050".

l. Nén kinh té hydrogen va xa hdi hydrogen

Il. Pac thu nén kinh té hydrogen: tuan hoan va tuyén tinh

I1l. Nh{thg san phdm cua nén kinh té hydrogen

IV. Co hdi va dinh hudng phat trién nén kinh té hydrogen tai Viét Nam

V. Két luan: danh gia va kién nghi

Ky yéu héi thao: Nang lugng Hydrogen
Tiém nang va co hdi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long 47



VAI TRO CUA HYDROGEN TRONG KY NGUYEN HIEN PAI:
GIAI QUYET BAI TOAN CUNG UNG CHO MOT THE GICI
TUONG LAI BAT ON VE NANG LUGNG?

Yéu t bén ngoai

N A
S

Thai tiét khac

nghiét dich bénh giam

Chinh sach nang
lwrgng

e SAt, thép

Nang luvong

MT HYDROGEN

35 45

0l'=3 5 -
2030 2032 2034

48

Hoi phucsau  Nguon cung  Thu hep von trong

Yéu t6 bén trong
-
R\
SE

Nang lwgngtiitao Tainguyéncan  Kholwutrir Chién tranh
finh vurc chwra phat trién kiét giam
hydrocarbon manh

—

Yéu t6 khéc

S 1 ¢

Chién lrge lwu trir
nang lwong

Chién lrgc gia
nang lwong

Coéng nghiép khac === Gjao thong van tai

Khu dan cw Téng

65

55

9 Y 1

2036 2038 2040
NAM

2048
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THE GISI HYDROGEN VA NHUNG BUGC bl
PAU TIEN CUA CAC QUOC GIA TIEN PHONG

o 1475 |
b X Nga- Tibm ning
xuit khin Hydro

xanh

Nhit Ban: Quoc ga
Canads: Chizn loor déu tir diu tién dp d:l_.mg chién
phat trién Hydro tir thiy Sién hroc phit trign Hydro

EU: Dat muc
tiéu nam 2030
Hip dit nha : Hin Qubc: Trién khai
Hoa Ky: Ngav 21 thing 1, miy ditn phin & 16 trink phit tridn kinh
Tong thong Joe Biden di dit Hiydro tir ning té Hydro vio nim 2020
ra 1 trinh dat Net Zero nim v hrong thitao SN
2050 L cong suit o, s ) 3
SRA0GW " ) Trung Qubc: Muc
~d N : tiéu phat thi rong
- ; Pzﬁ Sauds _ \ bang 0 cho nim 2060
IR A L o T 0" § Uc Didintrong hoat 44 s} truomg lin cho
-k i «J = ¥ .
f{ﬁ&ﬁ?cﬁﬁ sit W j‘:m .y - ¥ dong img dung Hydro Hydro, mic dia Hydro
D AL NG - 8 B xukt ki _ xanh vor hon 10 dir it dwoc néu 18 ring
dung va xuit khin Hydro/Amoniac i lén trong cac ke hoach
i : e y b4
LI New Zealand: Nam 2019 céng bo /
B chién luwoe phat trign Hydro ta
mit 50 dudn & dia phuong - 50

[T ST | g et snd

QUA TRINH CHUYEN DOI NANG LUGNG VG
HYDROGEN LA YEU TO TRONG TAM

Ting toc chuyén dich:
Thay thé ngudn nang lugng va
N phuong phap tiéu thu theo
Sach héa ha ting hién tai: huéng sach hon
Giam thicu phat thai, 1oi da
hoa higu suat ha tang va chudi
cung trng hién hiru

Ap dung
CCUS quy mo
lém Hydro vé nhién
ligu sinh hoc hang
khong

Hydro xanh

Ne dign quy
md |

Chc qui trinh
cong nghiép va
xi ming khéng
cachon

Brign giQ _w‘a L
mt iroi : Mo rong

HE thong Hydro
cachon sach

Khi nhién ligu z
| chayenticp Tiing toc s
; chn_\'én dich

Hydro chio nganh
comg nghiép sir
dung nhigt

Ciie nha miy
phat dign hicu
Uit cio

Amonia va nhién
lién tomg hop

Che qui trinh
cong ngh¢ ning
Imong

Neguvén liéu
tuan hoin

Cac tme dung Bié";%;[m i M rﬁng:
" e B Nhan rong giai phap va thuong
Wi may co . - e .
. . wangbi 115’1:«&13 mai hoa nhirng cai tao mai
Xe ding co dot ccus :
hiéu suat cao ) A

Ky yéu héi thado: Nang lugng Hydrogen
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NEN KINH TE HYDROGEN: XUAT PHAT BIEM
CUA KY NGUYEN NANG LUGNG HIEN DAI

H.0 @
roerceeecen Storage e\o\"
s a Chemicals & materials
23 | /(fﬂ e /
9

Fuel

Fuel cell car
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NEN KINH TE HYDORGEN:
TUAN HOAN HAY TUYEN TiNH

(a) Linear Economy

Take

|  Resource

Make

(b) Circular Economy

&
L 4 )

Make _»

Raw materials '\0 -
<o

v &

4 Reuse & Recycle

| Manufacturing Materials |

£
s =
7 e K=
. (] < esm—
| ! Use £ se
& [ - "o
== v 1

Product Consumption Selectively 2
dispose LS

QB&,;\- = . =
"a/,’, Consumption
Qste

Dispose
Waste

[ End of Life |

HYDROGEN TRONG NGANH
CONG NGHIEP CAP NUGC

Giao thong van
@i

Kinh té
tudn hoan

Kinh t€ tuan
hoan xanh

Hé thong Iudi dign

Ky yéu héi thado: Nang lugng Hydrogen
Tiém nang va co hdi ting dung cho doanh nghiép viing Béng bang séng Clu Long
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Nang luong téi

Sudi m nha & va xdy
dung
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GIA TRI CUA NEN
KINH TE HYDROGEN

KHI T&HIEN

= wPG (Waste Polymers Gasification)
Khi héa rac polyme

* SMR (Steam Methane Reforming)
Cai cach khi métan hoi nudc

* BG (Biomass gasification)
Khi héa sinh khdi

oo
NUGC

Hydrogen tir rac thai polymers

SO0 OA

cC
(O — pll— gy oo @“‘

csl Lsc

Hydrogen tir khi ty nhién

@—»H—»l&

Hydrogen tir dién phén ke

* SOD (Stratospheric ozone depletion)
Suy gigm ting ozone
*  OA (Occan acidification)
Acid hoa dai duong
« BGF (Biogcochemical flows)
Chu trinh dia sinh hoa
+ LSC (Land-system change)
Thay d6i hé sinh thai déit
* FWU (Freshwater usc)
Sir dung nude ngot
« CBI (Change in terrestrial biosphere integrity)
Thay d6i tinh 10dn ven sinh quyén 1rén can
+ CC (Climate change)
Bién d6i khi hau
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HYDROGEN

= CCS (carbon capture and storage)
Thu hdi va luu trir carbon

*  MP (mcthanc pyrolysis)
Nhiét phan khi metan

\
@-, ﬁ | PEM-wind
l

FwuU
SCD OA
cBINY N Msc

Fwu

SO0, OA
o BGF
CBI\ /LSC
CC’ J GF /& &/ s
CBI\ MMisc

FWU
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NEN KINH TE HYDROGEN TUAN HOAN: NEN MONG
CUA KY NGUYEN NANG LUGNG HIEN DA

N o
| 21N

.‘. = San xuit Lm} i ‘A,ﬁ

ﬂ phan phoi

hydrogen hydrogen

rén

@
i Tai ché phé U Tiéu thu sian
phéim thanh . phim

nguyén li¢
gdu : vi :u hydrogen

(5
¥ (410
\Tbu gom va / Ft@
P _

&

xir ly rac

thii/phé 7 :
.

Ky yéu héi thao: Nang lugng Hydrogen
Tiém nang va co hdi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long 53



SAN PHAM HYDROGEN VA BDINH HUSNG PHAT TRIEN

NEN KINH TE HYDROGEN

Kind of hydrogen Technology Feedstock/ GHG footprint
electicity source
Blue Hydrogen Natural gas reforming Natural gas, coal Low
CCUS gasification + CCUS
" Pyrolysis Solid carbon
3 Cry Turquoise Hydrogen Natural gas (by- product)
6«
2> . .
2. g (Grey Hydrogen Natural gas reforming Medium
& O IEEEEEE——
'8
Brown Hydrogen Brown coal (lignite)
Gasification High
Black Hydrogen Black coal
< Green Hydrogen Wind, Solar, Hydro,
ZE Geothermal, Tidal Minimal
=) g Elektrolysis
'g = Pink/Purple Hydrogen Nuclear
S
o Yellow Hydrogen Mix-origin grid energy Medium
|}
Green
Hydrogen
Process:
Electrolysis
Som .0 % 0.
Lif]
Renewable 17+
WV
Energies | ==
Black Turquoise Yellow
Hydrogen Hydrogen Hydrogen
Process Process: Process:
Pyrolysis Electrolysis
Source: Source: |,
ot ‘}&a s X
s k ner
Y EE
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CHI PHi SAN XUAT HYDROGEN
THEO TUNG LOAI SAN PHAM

8.0 =
10 -
6.0

50 = m

40 M

(USD'2020/kgH, ]
)|

20 -

0.0
2020 2030 2040 2050

HYDROGEN: MORE CARBON REDUCTION AND LESS COST

CARBON INTENSITY
HYDROGEN TYPES (8C02eq/M)) PRODUCTION $/Kg H2

GREEN HYDROGEN

(Electrolysis)

Grey Hydrogen from +12 KgC02/KgH2 $2-86 (cost of natural gas)

HYDROGEN FROM NatGas

FOSSIL FUELS | ‘
Brown Hydrogen from +20 KgC02/KgH2 $2-83
Gasification of Coal

BLUE HYDROGEN WITH Grey Hydrogen +12 KgC02/ KgH2 with CCS $4-48
CARBON CAPTURE& -

SEQUESTRATION :
Brown Hydrogen +20 KgC02/KgH2 with CCS $4.-85

Green Hydrogen 0gC02eq/MJ ‘ 96-38

Ky yéu héi thao: Nang lugng Hydrogen
Tiém nang va co hdi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long



CONG NGHE SAN XUAT HYDROGEN DANG CHU Y

@ SAN XUAT BIEN

SAN PHAM CUOI CONG

Nha tai
Hai nude
co2
¢
aw
Ohbry s W . ’
=9 oyng Bl rac
Tdi ché

Téng hop

LAM THE NAO PE THU PUQC HYDRO XANH ?

San xudt hydro xanh bang dién phan tir cac ngudn t3i tao, phan hity cac phan tir nude (H,0) thanh Oxy (0,) va Hydro (H,)

o Nang luong i tan

Nwéc dung dé dién phan phéi chira
mudi va chit khodng dé din dién

12,

Hai dién cuc dugc ngam trong nudc va
néi v&i ngudn dién

Sy phan tach Hydro va Oxy xay ra khi cic
dién cuc hut cac ion cé dién tich trai dau
véi nhau

@

Qué trinh dién phan xdy ra phan (ng oxi
héa - khir do tac dung clia dong dién
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GIAI PHAP XAY DUNG NEN KINH TE HYDROGEN

PHAT TRIEN BEN VUNG

Nhém du an phat trién ngudn
nhan luc va nang cao nhan thuc

Nhém du an phat trién co s& ha
tang cho van chuyén va luu trl
san phdm hydrogen

Nhém du an quy hoach va phat
trién cd s& ha tdng cho ngudn
nang lugng mdi

Ky yéu héi thao: Nang Iugng Hydrogen

Tiém nang va co hdi iing dung cho doanh nghiép viing Béng bang séng Ctiu Long

Nhom du an phat trién giao
théng van tai han ché phat thai
carbon

Nhém du an phat trién nganh
cong nghiép hydrogen

Nhém du an phat trién gidi phap luu
trf va thu git phat thai
carbon trong san xuat hydrogen
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NHUNG CHINH SACH HIEN HANH TAI VIET NAM
LIEN QUAN DEN NGANH CONG NGHIEP HYDROGEN

Nghi quyét
55/NQ/TW
(02/11/2020).

Quyét dinh
38/QD-TTg
(30/12/2020).

Quyét dinh
882/QD-TTg
(22/7/2022).

4 Quyét dinh
888/QD-TTg
(25/07/202

Quyét dinh
S 896/QD-TTg
(26/7/2022).

6 Quyétdinh
893/QD-TTyg
(26/7/2023).
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Ty I& nguén nang ludng tai tao 3 tdng ngudn cung cap hang ludng sc
cap sé dat khoang
15-20% vao nam 2030; 25 - 30% vao nam 2045.

Phat trién nhiéu du an thi diém dé san xuat va khuyén khich st dung
nang lugng hydrogen trong day chuyén vai xu thé chung cua thé gidi.

Céac du an Ung dung hydrogen sé dudc hudng hé trg dau tu theo quy
dinh cua phap luat vé dau tu linh vuc céng nghé cao.

Uu tién dau tu phat trién nang lugng hydrogen, Iuu trf ndng lugng cao
mat dé va pin nhién liéu.

Tao hanh lang phap ly vithg chac hé trg nghién clu vao céng nghé nhién
liéu xanh (hydrogen xanh, amoniac, nhién liéu sinh hoc).

Thuc hién mét sé thi nghiém sdn xuat nhién liéu xanh dé an.

Thu héi, st dung va luu trf carbon (CCUS) danh gia tiém nang.

Phat trién ndng lugng mdi khéng phat thai cac du an nhu san xuét xanh
nhién liéu hydrogen, amoniac xanh phuc vu phat trién kinh té xa hoi.

Tung budc stir dung hydrogen thay thé than trong céng nghiép luyén kim,
dich vu va cac nganh thugng mai.

Xay dung va thuc hién 16 trinh chuyén déi sang nhién liéu sach cho
phucng tién giao thdng; tdng dan ty |& xe dién va xe hydrogen.

Phat trién cong nghiép, san xuat ndng lugng sach va luu théng phucng
tién st dung dién va hydrogen.

Su phat trién clia cac dang nang lugng tai tao bao gdm nhién liéu sinh
hoc, hydrogen, amonia va nhién liéu tdng hop c6 ngudn géc ti hydrogen.
Xay dung 16 trinh san xuat va si dung hydrogen va nhién liéu cé nguén
goc tu hydrogen.

Céng ty Cb phan Sang tao Xanh Viét Nam (GREEN IN)



NHUNG CONG NGHE SAN XUAT HYDROGEN
DANG CHU Y TREN THE GIGI

Quéc gia Tiéu chuan phucng phap Trang thai

san xuathydrogen sach

San xuat hydrogen sach |3t Trong giai doan

U o
¢ ba phucng phap: dién phan, phat trien
khi héa than + CCS va cai
cach khi metan + CCS.
Cong hoa  San xuat hydrogen sach, Trong giai doan
Séc phat thai lugngcarbon dudi phat trién
36.4 g CO2/M3J
Phap Sf'im xuat hydrc?gen sach tu Bang hoat déng
tat ca cac nguon nguyén liéu
tai tao (100% c6 thé tai tao)
buc San xuat hydrogen sach Pang hoat déng

tu dién phan (100% dién
tU nang lugng tai tao) va
sinh khoi

Ky yéu héi thado: Nang lugng Hydrogen
Tiém nang va co hdi ting dung cho doanh nghiép viing Béng bang séng Clu Long

[88]

[89]

[90]

[91]
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BAI HOC KINH NGHIEM
PHAT TRIEN NEN KINH TE HYDROGEN

Chinais on track for a rapid ramp-up of green hydrogen production Mt Sollislsinoilbn oo

Timefire of key hydrogen polcies in China

Government, business and academéa combine to transform China's hydrogen industry 2 roicy B oter

, CHIM'S FORECAST HYDROGEN DEMAND 0 FOUR PILURS OF CHMAS Aﬁ‘f&{m},‘z&ﬁ]ﬁfﬁup&ﬁ Sevl |
{MLLON TONS) GREEN HYDROGEN IOUSTRY ‘=" opment of peimary research projocts
L_hydogen
Wlen Wik #0rayiton
RED INVESTMENT April 25, 2019 Research institute CCID
P =1 amnounces “the &rs of hydrogen is ]

Moo o G of g Pycrogen caming”

Octobor 18, 2019: MOE designates 3
=7 specalization far “tydogen technology”
for votstional coffeges

o explore the commerciaization of

1 2018 20 201 wacie: ¢ October 11, 2019: Ui Kegiang urges
e ngiteed n{tn hydropen ene,

i : / Augiiat 2020: NORC desigrates hydro.
Over 500 byacgen eked on 3 Stratagic Indy
erpibabosropeisat) December 21, 2020- Enelgy white

N 4
bcd ol poveats. '—‘=i Paper promotss developmant of

T tckogen rechnology

Plan identifies Mydiogen as frontier
e than 12 T technoogy

ferjects @ wnder devalpest,

March 13, 2071: Natlonal 147 Five-Year

p! Dctaber 23, 2021; Hycrogen Decomes
part of national cacbon paaking and
DS SO Waunmbar 20, 2021; LA™ Froe-vear Plan neutr ity plan |
NOUSTRIAL BUILD-UP for Energy Innovation sets RED priofities
1
b mak‘mn]m for hydiogen
nach 20N 8y 2030 'miﬁﬁﬁzﬁ;ﬁ

specd up the development of hydrogen
onergy

Warch 23, 2022- NORC rekazes natianal
! hydrogen deuelopment ol

Medium and Long-term Plan for Hydrogen Energy Industry
Development (2021-2035)

"

' HYDROGEN INFRASTRUCTURE  INNOVATION
100,000-200,000 ENCOURAGE PROMOTE

torsiyear green hydrogen Yo tarbon and renewables based R&D in key care technologies,
(33-6.7Twh) hydrogen peoduction, steadily participate in international

construct hydrogen storage and standardization and cooperation, and
ADVANCE

transport systems educate 3 ydrogen worklorce
FUEL CELL VEHICLES S
damonstration projects i transport, storage,

whan disticts and the metaliry and chemical
50,000 FCVs . s
(fom aout 10,000 today DEMONSTRATION PROJECTS

“Targets for 2025

Source: National Development and Reform Commission
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SU KHGI BAU CUA KY NGUYEN NANG LUGNG
MGI: HYDROGEN VA CON DUGONG PHIA TRUGC

HYDROGEN

We're committed to
helping convert the
nation's untapped

hydrogen potential
to create a brighter
future for Australia.

We developed the Aush tost & W M4 5001 DeacH
e DOV 34 yor oot options for

dotkrsn tyorogen proction
SN anciyses
Wivaeture
MORE THAN
Power sector Electricity Electrification
R ARETS emissions generation other sectors
e s e f ) 4

AusH?2 ',x'm';.

ek e
A | .

+410% F*‘HTWh
80%

o
i

1 009; Iy ard
Hytirogen will piay a key role In a s yround traasport
L. the transition 1o a cleaner futuse | 1
for Australia. Todsy 2030 08 wekiog 100% i
™ S0 . . 0 A watar hasting 3
‘ @_‘ Exploee the partal ot aush2.ga.gov.au elads A% (e Tuday % \m— spacx haiting i

enmmaerciil and domests

G

Phat trién Hydrogen la cidu chuyén
lién nganh

Zero-emissions
energy exports

+100%....

Wlctriaty far vxparts on tog
of dementic comumption

+25%

whetricity t hydhogen

for graen stest

+25%

diwct wheetricty for
eoergy krtemiive products
0.4 tinel alemistiom

+50%
nhactricity to hydogen
Fer expart

L Aten's

 Phat trién cong nghé [a déng luc chinh dé phat trién

sdn xuat Hydrogen.

« Su phat trién Hydrogen & tiing quéc gia cé tinh dac thu

va khac biét.

400 > .
e Nhu cau st dung Hydrogen tang nhanh theo
Hydr [\ <, .
0 = 1,400 Mtoe by m:o-':m'nrb;:l!mmmm thai gian.
S —— « TAp tung vao phat trién cong nghé nén
£m tdng dua trén ndi dia héa quy trinh san xuat
Ia can thiét.
100
0

ART 8

T

T2

WGreen hydrogen

&

Biue hydrogen

Ky yéu héi thado: Nang lugng Hydrogen
Tiém nang va co hdi ting dung cho doanh nghiép viing Béng bang séng Clu Long
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/ KET LUAN

Tao diéu kién dé phat trién khoa hoc céng nghé » ndi dia
hoéa quy trinh san xuét thiét bi trong céng nghiép Hydrogen.

Luu tdm dén su phat trién ctia hé théng luu trlt va van chuyén
Hydro. Déi v8i cac québc gia dang phat trién, tap trung vao
céng nghé san xuat Hydrogen 1a mét budc di mao hiém.

Luu tdm dén su xuat hién cla cd sd vat chat hydro, vi du: EVs
va FCEVs c6 hudng phat trién va sadn xuat khac nhau, tram
bom Hydrogen doéi hdi quy trinh thiét 1ap pipelines riéng ré.

Tao diéu kién thuan Igi dé dau thau va phat trién céng trinh
san xuat hydro tai VN. Kéu goi dau tu, xdy dung chinh sach
va thuc day chuyén giao cdng nghé.
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