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KHA NANG THAM GIA CHUOI GIA TRI HYDROGEN VA AMMONIA SACH
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Nguyén Hitu Luong, Hoang Thi Dao, Dang Thi Thiy Hanh

Vién Dau khi Viét Nam (VP1), Thanh phd Ha Noi, 11312, Viét Nam

TU KHOA TOM TAT

Chuyén dich nang Hydrogen sach, gom hydrogen xanh va hydrogen lam |a gidi phap tiém nang d€ thay thé nhién liéu hoa
lugng, ammonia xanh, thach trong cdc nganh cong nghiép kho giam phat thai. Trén co s¢ phan tich chudi gia tri hydrogen/
hydrogen sach, net- ammonia sach va nang luc hién cd cta Tap doan Cong nghiép - Nang lugng Qudc gia Viét Nam
zero, PETROVIETNAM. (PETROVIETNAM), nghién ctu nay dénh gia kha nang va dé xuat dinh huéng dé tich hop san xudt va ting

dung hydrogen/ammonia sach vao chudi hoat dong hién c6 ctia PETROVIETNAM, bao gom céc linh vuc
san xudt dam, loc hda dau, dién va van tai bién.

Nghién ctiu cho thdy, dén nam 2050, nhu cau st dung hydrogen sach va ammonia xanh phuc vu muc tiéu
giam phat thai carbon cia PETROVIETNAM c6 thé dat lan luot khoang 1 triéu tan/ndm va 3,5 triéu tan/
nam. Trén co s& d6, nghién ctu dé xuat 19 trinh phat trién hydrogen/ammonia sach cia PETROVIETNAM
v6i muc tiéu trd thanh nha cung cap hydrogen/ammonia sach cho hé sinh thai nang lugng méi cla Viét
Nam va khu vuic vao nam 2050.

1. Gidi thiéu hydrogen sach va dan xuat ctia hydrogen (nhu' ammonia hodc

, . methanol), chi tiét trong Hinh 1.
Trong xu hudng chuyén dich nang lugng, chudi gia tri clia ) .

PETROVIETNAM sé dan dugc xanh héa dé giam phat thai carbon Chuoi gid tri hydrogen va ammonia sach gom toan b cdc
thong qua céc dinh hudng phat trién ning luong téi tao va  Khau tlrsdn xudt, chuyén héa, ton trd, van chuyén, phan phéi dén
hydrogen d& tich hop dan vao céc hoat dong hién o [1]. Hydrogen St dung cudi. Hydrogen sach (vi du hydrogen xanh tir dién phan
va ammonia sach ¢ thé tré thanh mot phan cla chui gid tri ddu ~ nUGc sit dung ngudn dién tai tao, hodc hydrogen lam tif khi thién
khi cta PETROVIETNAM khi tich hgp hoat dong dién gi6 ngoai  nhién két hdp cong nghé thu giif va luu trif carbon) 6 thé dugc
khoi dé san xudt hydrogen xanh (GH2) va ammonia xanh (GNHz), ~ $an xudt tai ngudn, sau d6 chuyén hda thanh cdc dang phu hp
cung ting cho cac don vi 6 phan vén g6p ciia PETROVIETNAM  (nhu'nén khi, lam 18ng, hodc tong hgp thanh ammonia - mot chdt
nh&m xanh héa, dap tng 16 trinh gidm phat thai cda Chinh pha. ~ Mang giau hydrogen). Tiép theo, hydrogen hodc ammonia sach
PETROVIETNAM 6 thé thay thé cac ngudn hydrogen xam dang ~ duoc ton tr (trong binh khi nén, bén 1ng déng lanh, hoac héa
st dung tai cac nha mdy loc déu va nha mdy dam béng hydrogen  chdt mang) va van chuyén qua dugng dng, xe bdn, hodc tau bién
sach (hydrogen xanh/lam) va/hodc thay thé cécloainhién lisuhoa  tUy khodng cach va khdi lugng. Khau phan phdi dua hydrogen va
thach dang sit dung tai cdc nha méy nhiét dién (than da/khi thign ~ ammonia dén cac co 56 tiéu thu hodc xuat khau; cudi ciing la st
nhién/LNG) va ddi tau van tai bién (ddu diesel) bing cac nguon  dung trong cac linh vufc cong nghiép, nang lugng, giao thong van

Tac gid lién hé: Email: luongnh.pvpro@vpi.pvn.vn

Ngay nhan bai: 4/3/2026; Ngay stfa chfa sau phan bién: 4/3 - 11/4/2026; Ngay duyét dang: 28/4/2026
Copyright © 2026. Bay la bai bao truy cap md theo Gidy phép CC BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

S0 2-2026 | PETROVIETNAM | 19



CHUYEN DICH NANG LUONG
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Hinh 1. Chudi gid tri ddu khi hién tai va tuong lai cia PETROVIETNAM.

Phén phéi * Hotiéuding

tai... Nhu vay, chuoi gid tri nay doi héi su tham gia dong bo cla
nhiéu linh vuc ky thuat va kinh t, ti khau cung ting nguyén liéu,
san xuat nang lugng dén ha tang luu tri, van tai va thi trudng
tiéu thu.

Vi nén tang ha tang va vi thé san c6 trong linh vuc ndng
lwgng, PETROVIETNAM c6 thé tham gia sau rong vao toan bo
chuoi gia tri hydrogen va ammonia sach héi:

- Su tuang dong Vvé cu tric chudi gia tri: PETROVIETNAM
dang van hanh mot chuoi gia tri nang lugng dau khi hoan chinh
va khép kin, trai dai tir thugng nguon (tham do, khai thac dau
khi) - trung nguon (van chuyén, xi Iy khi, loc hoa dau) dén ha
ngudn (phan phdi san pham, san xudt dién, dam). Cau tric nay
c0 su tuong dong Ién vé mat ky thuat va vén hanh chuoi gia tri
hydrogen va ammonia sach, cho phép PETROVIETNAM tan dung
(0 56 ha tang, kinh nghiém quan Iy du an I6n va nang luc quan tri
rlii ro cong nghiép san co.

- Vai tro tru cdt trong ddm bdo an ninh nang lugng va tién
phong trong qua trinh chuyén dich nang lugng: PETROVIETNAM
dugc giao nhiém vu phat trién dién gié ngoai khai, san xudt
hydrogen xanh va ammonia xanh, la diéu kién thudn lgi dé huy
dong cac nguon luc chinh sach, tai chinh va thic day hop tac
qudc té.
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Dua trén ndng luc clia céc don vi thanh vién, PETROVIETNAM
¢6 kha ndng tham gia vao cac mat xich cta chuoi gia tri hydrogen
va ammonia sach:

- San xudt: PETROVIETNAM 6 thé phat trién hydrogen lam
thong qua tich hgp cong nghé CCS tai cac nha méy loc hda dau
(BSR) va nha mdy dam (PVFCCo, PVCFC). Dong thai, véi nang luc
cia PTSC, cac don vi dich vu va cac don vi tham do khai thac dau
khi (PVEP, Vietsovpetro), PETROVIETNAM 6 tiém nang phat trién
va/hodc tham gia cac du an dién gio ngoai khoi két hop san xuat
hydrogen va ammonia xanh.

- Luu tri¥ va van chuyén: PV GAS va PVTrans ¢6 thé dong
vai tro chd luc trong khdu nay. Hé thong duong dng khi, kho
cang LNG/LPG va dbi tau véan tai Iong hién c6 c6 thé dugc nghién
cGu chuyén d6i hodc nang cap dé phuc vu luu tri, van chuyén
hydrogen va ammonia.

- Phén phi va tiéu thu: PETROVIETNAM chinh |3 ho tiéu
thu |dn nhat, tao ra thi trudng ndi bo cho hydrogen va ammonia
sach thong qua: nhu cau khi carbon tai cdc nha méy loc dau, dam;
chuyén doi nhién liéu (dng d6t) tai cac nha mdy nhiét dién cta
PETROVIETNAM/PV Power; va st dung nhién liéu sach trong doi
tau bién. Ngoai ra, PVOIL ¢4 thé phat trién m hinh tich hop céc
tram phan phdi hydrogen vao hé thong ctia hang xang dau dé
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phuc vu cac phuang tién giao thong dudng bo phu hgp véi nhu
cau thi truong va 10 trinh ctia Chinh ph.

- Dich vu ky thudt: Cac don vi nhu PTSC, PVChem c6 thé
cung cap dich vu thiét ké, xay Iap (EPCI), bdo dutng ha tang ca s¢
Iutu trik, van chuyén, phan phdi hydrogen va ammonia, dong thoi
cung cap hoa pham cho chudi gia tri mai nay.

2. Danh gia kha nang tham gia phat trién chudi san xuat,
phan phdi, tiéu thu hydrogen va ammonia sach

Dé xac dinh kha nang tham gia va dan dat chudi gia tri
nang lugng méi, nghién ctu danh gid khach quan cac nquon luc
hién c6 (thé manh) va cac khoang tréng néng luc (diém yéu) cta
PETROVIETNAM trong bdi canh chuyén dich sang nén kinh té
hydrogen.

2.1. Nén tdng ha tdng va ndng lu' tich hop

PETROVIETNAM s6 hitu nhiing lgi thé canh tranh dac thu, tao
tién dé viing chdc cho viéc phat trién chudi gia tri hydrogen va
ammonia sach ma céc doanh nghiép khac kh co thé dat duac.

- PETROVIETNAM s6 hitu hé thong ca s& ha tang nang lugng
dong bd va quy ma I6n: day la lgi thé 16n nhat cla PETROVIETNAM,
cho phép toi uu héa chi phi dau tu thong qua viéc tan dung va cai
hodn ha tang hién co:

+ Mang ludi van chuyén khi: PETROVIETNAM hién quan ly
va van hanh hé thong dudng dng dan khi rong khap tir thém luc
dia vao ba (cac hé thong Nam Con Sen, Cliu Long, PM3-Ca Mau) va
mang ludi phan phoi khi thap ap/CNG dén cac khu cong nghiép.
Cac tuyén ong nay la co s6 quan trong cho giai phap tron hydrogen
vao dong khi thién nhién dé van chuyén dén hd tiéu thu ma khong
can xay mdi toan bo hé thong dudng dng chuyén dung trong giai
doan dau.

+ Hé thong kho cang va van tai: i tau van tai khi héa long
(LPG, LNG, hoa chat) cia PVTrans va hé thong kho cang quy mo
I6n (nhu kho cang Thi Vai, cac kho LPG) ¢d su tuong dong cao vé
mat ky thudt vdi yéu cau luu trir va vén chuyén ammonia long.
Viéc chuyén doi cong ndng hodc ndng cap cac tai san nay sé rit
ngan thai gian cung cap san pham ra thi truong.

+ (0's6san xuat hién co: Cac nha may dam (Phi My, Ca Mau)
va loc hda dau (Dung Quat, Nghi Son) da c6 san cac phan xudng
san xudt hydrogen (khi/LPG/naphtha) va tong hop ammonia. Dy
la nén tang ky thudt san ¢ dé chuyén doi tir san xuat hydrogen
xam sang hydrogen xanh/lam thong qua tich hgp cong nghé thu
hoi carbon (CCS) hodc thay thé nguon nqguyén liéu.

- PETROVIETNAM cd bé day kinh nghiém kyj thudt va ngudn
nhan luc chat lugng cao

+ Nang luc EPCl va van hanh: PETROVIETNAM da tich lay
nang luc vuot troi trong thiét ké, ché tao, lap dat cac cong trinh
bién (thong qua PTSC, Vietsovpetro) va van hanh cac to hop cong
nghiép phtic tap (nha mady loc dau, dién, dam). Doi ngd ky su,
chuyén gia cia PETROVIETNAM c6 kha nang thich tng nhanh
véi cdc cong nghé méi ctia chudi hydrogen (nhu thiét ké tru dién
gi6 ngoai khai, van hanh thap tong hop ammonia, x( Iy khi dp
suat cao).

+ Nang luc R&D: Vi su tham gia cla Vién Dau khi Viét Nam
(VPI) va cac dan vi nghién ctu, PETROVIETNAM da cha dong di
trudc trong viéc nghién ctiu kha thi, danh gia cong nghé va dé
xuat chinh sach vé hydrogen/ammonia. Cac nghién ctiu vé dong
dot (co-firing) trong nha méy nhiét dién, tich hop hydrogen xanh
vao hoat dong nha mdy dam hién hiu hay st dung ammonia
trong van tai bién dang tao ra ca s6 di liéu khoa hoc quan trong
cho cac quyét dinh dau tu.

- PETROVIETNAM c6 tiém luc tai chinh va mang ludi doi tac
chién lugc

+ Tai chinh: V6i quy md doanh thu va lgi nhuan I6n hang
nam, PETROVIETNAM ¢ dt nang luc tai chinh dé dau tu vao cac
du an thi diém (pilot) ban dau - giai doan thutng c6 ri ro cao va
thoi gian hoan von dai. Xép hang tin nhiém qudc té tich cuc ciing
gilip PETROVIETNAM tiép can cac nguon von xanh va tin dung uu
dai quoc té dé dang hon.

+ Hop tac quoc té: PETROVIETNAM c6 mdi quan hé doi tac
lau ndm véi cac tap doan ndng luong hang dau thé gidi dé tiép
can, chuyén giao cong nghé san xuat hydrogen tién tién va tim
kiém thi truong xudt khau cho ammonia xanh trong tuong lai.

2.2. Khé khdn va rao cdn
- Phu thudc vé cong nghé I6i

Mac du c6 thé manh vé van hanh, PETROVIETNAM chua lam
chli dugc cac cong nghé 16i clia chudi hydrogen sach nhu: cng
nghé ché tao thiét bi dién phan hiéu suat cao, mang loc, pin nhién
liéu hay vat liéu chifa hydrogen tién tién. Cong nghé thu hoi va luu
trit carbon (CCS) - chia khéa cho hydrogen lam - hién mdi ding
& giai doan nghién c(tu tiém nang dia chat dé luu trit (02, chua
c6 kinh nghiém trién khai du an thuong mai quy mé Ién. Su phu
thudc vao cong nghé nhap khau sé lam tang chi phi dau tu va giam
tinh chd dong trong giai doan dau.

- Kinh nghiém trién khai du an thuong mai Ha/NHs
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CHUYEN DICH NANG LUONG

Dén thoi diém hién tai, PETROVIETNAM chua ¢6 du én sén
xuat hydrogen/ammonia sach quy md thuong mai di vao van
hanh. Cac hoat dong chd yéu van nam 6 muic nghién c(tu, danh gia
tién kha thi. Viéc thiéu kinh nghiém thuc té trong quan ly chuoi
cung (ing méi (nhu thu mua dién tai tao, van chuyén hydrogen
long dudng dai, logistic xudt khau ammonia xanh...) ¢ thé gy
kho khan trong khéau lap ké hoach, tham dinh va vén hanh dy an
ban dau.

- Hiéu qua kinh t€ va phan bé nguon luc

Chi phi san xuat hydrogen xanh tai Viét Nam hién nay con rat
cao (udc tinh khoang 8 USD/kg), chua thé canh tranh véi nhién liéu
héa thach néu khdng c6 tro gia [6]. La doanh nghiép Nha nudc,
PETROVIETNAM chiu dp luc phai bdo toan von va dam bao hiéu
qua dau tu, dan dén tam Iy e ngai rdi ro khi dau tu vao cac du an
nang lugng mdi cd thoi gian hoan von dai va bién loi nhuén chua
ro rang. Ngoai ra, PETROVIETNAM van phdi uu tién nguon von cho
cac du an tham do khai thac dau khi truyén thong, linh vuc cot I6i
mang lai dong tién chinh va ddng vai tro quan trong trong bao
dam an ninh nang lugng.

- M hinh t6 chtic va chién luoc

Chién lugc hydrogen ctia PETROVIETNAM dang trong qué
trinh hoan thién, chua dugc thé ché hda thanh 19 trinh tong thé.
Hién tai, cac don vi thanh vién (PV GAS, PV Power, PTSC, cac nha
mdy dam...) dang nghién ctiu cac du an riéng 18, thiéu su lién két
chuoi gid tri chat ché. Co cdu t6 chic hién tai chua 6 bo phan
chuyén trach diéu phdi xuyén sudt chudi gia tri nang lugng mdi,
dan dén nquy co phén tan nguon luc va thiéu su phoi hop dong bo
trong qua trinh trién khai. PETROVIETNAM hoan thién cac khoang
trong vé cong nghé, chdp nhén rii ro c6 kiém soat trong giai doan
thi diém va xay dung co ché quan tri linh hoat, chuyén biét cho
linh vuc ndng lugng méi.

2.3. Co héi va thdch thiic khi tham gia pht trién chuéi sdn

xudt, phdn phéi, tiéu thu hydrogen va ammonia sach

Viéc phat trién chui gia tri hydrogen va ammonia sach khong
chi phu thudc vao nang luc ndi tai clia doanh nghiép ma con chiu
tac dong manh mé tir cac yéu t bén ngoai. Phan tich méi trudng
vimo gitip PETROVIETNAM nhan dién cac co hgi va thach thic, tir
d6 xdy dung 16 trinh tham gia chudi san xuat, phan phai, tiéu thu
hydrogen va ammonia sach hiéu qua.

2.3.1. (o hdi
- Xu hudng chuyén dich nang lugng va nhu cu thi truong

+ Thi truong qudc té: Hydrogen sach dang trg thanh gidi
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phép trong tdm dé khit carbon trong cac nganh cong nghiép khé
gidm thai. Nhu cau hydrogen toan cau du bdo dat tdi 612 triéu
tan/ndm vao 2050 dé dat dugc muc tiéu phat thai rong bang 0
(net-zero) [7]. Tai khu vuc Dong Nam A, nhu cdu hydrogen du kién
tang tir 3,7 triéu tan hién nay lén khoang 7 - 12 triéu tan vao nam
2050 [8]. Day la co hdi I6n dé PETROVIETNAM tham gia vao chudi
cung ting xudt khau cho khu vuc.

+ Thi trudng noi dia: Cam két net-zero vao ndm 2050 clia
Viét Nam da tao ra mot thi truong ndi dia tiém nang. Quy hoach
dién VIIl dinh huéng chuyén doi nhién liéu cho cdc nha may dién
than dp dung cong nghé dong dot ammonia va nha may dién khi
st dung hydrogen sau nam 2030. Udc tinh nhu cdu ammonia cho
phét dién cd thé 1én dén hang chuc triéu tan/ndm vao nam 2050,
tao ra mot thi trudng bao tiéu quy mé I6n ngay trong nudc cho cac
du an san xuat cia PETROVIETNAM.

- Tiém ndng ndng lugng tai tao va nguon nquyén liéu san co

+ Nang lugng tai tao: Viét Nam s hiiu tiém nang dién gio
ngoai khoi va dién mat trgi thudc nhom tot nhat khu vuc. Day la
nguon nang lugng dau vao c6t I6i dé san xuat hydrogen xanh véi
chi phi canh tranh trong dai han. Cdc dv an dién gié ngoai khai
quy md ldn dang dugc dé xuat gan cac o s6 cia PETROVIETNAM
(nhu tai tinh Lam Dong, Vinh Long...) tao diéu kién thudn lgi cho
viéc tich hgp san xudt tai cho.

+ Nguon khiva kha nang luu trit CO2: PETROVIETNAM c6 thé
tan dung nguon khi thién nhién (ddc biét la cdc mé cé ham lugng
(02 cao nhu (& Voi Xanh) dé san xuat hydrogen lam thong qua két
hop cong nghé thu hdi va luu tri carbon. Déy la gidi phap chuyén
tiép hiéu qua, gitip cung cap hydrogen carbon thap véi chi phi hgp
Iy han so véi hydrogen xanh trong giai doan dau.

- Chinh sach qudc gia va nguon luc tai chinh qudc té

Hanh lang phép ly cho ndng lugng méi tai Viét Nam dang
€6 budc chuyén bién manh mé, chuyén tit "khuyén khich chung"
sang "c ché dac thu', tao da cho cac doanh nghiép chi dao nhu
PETROVIETNAM:

+ Nghi quyét s6 70-NQ/TW ngay 20/8/2025 [9] xc dinh ro
viéc nghién ctu, xay dung va ban hanh cac "co ché, chinh sach
ddc thu, dot pha" dé khuyén khich phat trién nang luong tdi tao,
hydrogen va ammonia xanh. Nghi quyét nhan manh viéc uu tién
bd tri nguon luc dat dai, mat bién va cac uu dai cao nhat vé thué,
tin dung cho cdc du én nang lugng cdng nghé cao, than thién moi
trudng. Day la co s& phap Iy quan trong dé dé xuat cac o ché thi
diém (sandbox) cho céc du an hydrogen dau tién ma khong bi
vuéng cac quy dinh thong thudng.
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+ Vai tro nong c6t dugc luat héa: Trong Chién lugc phat trién
nang lugng hydrogen cta Viét Nam dén nam 2030, tdm nhin dén
nam 2050 (Quyét dinh s6 165/QD-TTg ngay 7/2/2024) va cac van
ban hudng dan thi hanh Luat Dau khi, PETROVIETNAM la luc
lugng ndng c6t, chiu trach nhiém chinh trong viéc thi diém san
xudt, van chuyén va st dung hydrogen va ammonia sach. Vi thé
nay mang lai lgi thé trong viéc tiép can cac vi tri du an thuan loi
(nhu cac viing bién c6 tiém nang gio tot nhat dé tich hop san xudt
H.) va tham gia truc ti€p vao qud trinh xdy dung Tiéu chudn/Quy
chuan ky thudt Qudc gia (TCVN/QCVN) cho nganh céng nghiép
mdi nay.

+ Ho trg tai chinh xanh: Cac co ché mdi dang tao diéu kién
tiép can dong von tin dung xanh va tréi phiéu xanh vdi lai suat uu
dai, dugc bao lanh bai Chinh phti cho cac du an chuyén dich nang
lugng trong diém qudc gia.

- Tién bd cong nghé gitip giam chi phi sdn xuat (LCOH):
(6ng nghé san xuat hydrogen (dién phan) va ammonia xanh dang
phét trién nhanh chéng, gitip gidm chi phi dau tu thiét bi va van
hanh. Theo DNV, gia thanh trung binh cGa hydrogen xanh trén thé
giGi c6 thé giam xudng miic 2,3 USD/kg vao nam 2030 va dat 2
USD/kg vao ndm 2050, qua d6 thu hep khodng cach canh tranh vé
chi phi so véi nhién liéu héa thach [10]. Viéc tham gia s6m vao thi
truong gitip PETROVIETNAM don dau xu huéng giam gia thanh
nay va san sang m@ rong quy mo khi cong nghé dat do chin muoi.

2.3.2. Thdch thiic

Bén canh co hoi, PETROVIETNAM phai d6i mat véi nhiéu
thach thic tir moi trudng kinh doanh va cdng nghé, doi héi tap
doan phai cd su chudn bi ky IuGng va chién lugc quan tri rdi ro
hiéu qua.

- Rao can vé hiéu qua kinh té va canh tranh gia thanh

+ Chi phi cao: Hién tai, gia thanh san xuat hydrogen va
ammonia xanh van cao gap nhiéu lan so véi nhién liéu hoa thach.
Néu khong cd co ché trg gia phi hgp hodc ap dung chinh séch dinh
gia carbon du manh, cdc du an hydrogen va ammonia sach sé kho
dat hiéu qua tai chinh dé canh tranh.

+ (Canh tranh vdi cac gidi phap thay thé: Trong linh vuc nhu
giao thong dudng bo, xe dién (EV) dang phat trién nhanh vdi chi
phi st dung thap han xe pin nhién liéu hydrogen (FCEV). Diéu nay
¢6 thé lam thu hep thi truong tiéu thu hydrogen tiém nang trong
phan khc giao thng, dan dén budc phai tap trung vao cac phan
khtic kho khit carbon hon nhu vén tai bién hay cong nghiép nang.

- Suthiéu dong bo clia khung phap Iy va ha tang ky thuat

+ Phap ly: Hé thong tiéu chuan, quy chuan ky thudt qudc gia
vé san xudt, van chuyén, st dung hydrogen va ammonia tai Viét
Nam van chua hoan thién. Co ché gia, quy dinh an toan chdy n6
cho hydrogen chua dugc ban hanh cu thé, gay rii ro phap Iy cho
nha dau tu. Trong khi nhu cau thi truong va hiéu qua dau tu cta
cdcdu an hydrogen va ammonia sach lai phu thudc khong nhé vao
cac chinh sach ctia quc gia, khu vuc va quoc té.

+ Ha tang: Viéc cai hoan ha tang khi hién hitu (dudng ong,
tram nap, kho chiia long) gap thach thic dn vé kj thuat. Trong dai
han, dé tham gia vao toan bd chudi gia tri hydrogen va ammonia
sach, can phai dau tu mdi ha tang chuyén dung vdi chi phi rat I6n.

- Ap luc canh tranh quéc t& va rii ro cong nghé

+ Nhiéu tap doan nang lugng qudc té va khu vuc (Trung
Dong, Australia, Malaysia) c6 loi thé vugt trdi vé tai nguyén (dién
tich dat Idn, chi phi von thdp) dang dau tu manh d€ tré thanh cac
trung tam xudt khau hydrogen. PETROVIETNAM d6i maét vdi su
canh tranh gay gat vé gia thanh va thi phan xuét khau. Ngoai ra,
viéc ting dung hydrogen va ammonia sach dé xanh héa trong cac
linh vuc ciing sé chiu su canh tranh béi cc gidi phap cong nghé
giam phét thai carbon khac.

+ Rui ro vé cbng nghé: (ong nghé hydrogen dang thay ddi
nhanh. Viéc lua chon cong nghé khdng phu hop hodc dau tu qua
s6m vao cac cong nghé chua dugc kiém chiing thuong mai 6 thé
dan dén rdi ro lac hau cong nghé va lang phi nguon luc.

PETROVIETNAM can chién lugc ti€p can than trong: tan dung
t0i da loi thé ha tang va thi trudng ndi dia trong ngan han, dong
thai tich cuc hop tac qudc té va van dong chinh séch dé giai quyét
bai toan vé cong nghé va hiéu qua kinh té trong dai han.

3. Kha nang tham gia ciia PETROVIETNAM trong tiing
khau ciia chudi gia tri hydrogen va ammonia sach

Dua trén nang luc ndi tai va dinh hudng chién lug,
PETROVIETNAM c6 kha nang tham gia toan dién vao chuoi gia
tri hydrogen va ammonia sach, ti khau san xudt dau nquon, van
chuyén - lyu trit trung nguon dén phan phdi - tiéu thu cudi nguon.

3.1.Sdn xudt

PETROVIETNAM c6 tiém nang I6n dé tr thanh nha san xudt
chti dao cac nquon hydrogen sach tai Viét Nam nho kha nang két
hgp linh hoat giita tai nguyén héa thach va nang lugng tai tao:

- San xuat hydrogen lam gan véi cong nghé (CS:

+ (0's6 hién hitu: PETROVIETNAM dang van hanh cac phan
Xudng san xuat hydrogen xdm quy ma lén tir qua trinh reforming
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khi thién nhién (SMR) tai Nha may Loc dau Dung Quat (~39.000
tan H2/ndm) va Nghi San (~139.000 tan H,/nam) [11].

+ Kha ndng chuyén doi: Viéc“xanh héa”ngudn hydrogen nay
la hoan toan kha thi thdng qua viéc ndng cap cac phan xudéng SMR
dé tich hap cdng nghé thu héi va luu trir carbon. PETROVIETNAM
¢4 loi thé ddc biét khi s hitu cdc mé dau khi can kiét (nhu tai bé
(Gu Long) lam noi luu trit CO2 an toan va hiéu qud. Day la gidi phap
chuyén tiép thuc té nhat trong giai doan ngdn va trung han.

- San xuat hydrogen xanh va ammonia xanh:
PETROVIETNAM c6 thé pht trién cac t6 hop dién gi6 ngoai khoi
két hop dién phan nudc dé san xuat hydrogen xanh quy mo lén.
PTSC la doanh nghiép ¢ néng luc tdng thau EPCl cho cac du an
dién gi6 ngoai khoi qudc té, tao tién dé vig chac cho viéc tu chi
cdng nghé xay |ap. PETROVIETNAM dang dinh hudng phat trién
cdc trung tdm cdng nghiép - ndng lugng trdi dai trén ca nudc trén
c0's6 két hop cac yéu to vé lai thé khu vuc, kha nang mé rong chuoi
gié tri dau khi va/hodc hoat dong hién c6 cia PETROVIETNAM dé
hinh thanh hé sinh thai nang lugng mdi va bén ving, trong do
¢ bao gom hydrogen va ammonia sach. Dé phuc vu cho viéc san
xuat hydrogen xanh, cac khu vuc cé tiém nang dién gio va mat troi
sau day cd thé dugc xem xét:

+ Tai TP.H6 Chi Minh: Phét trién chudi nang lugng hydrogen
va ammonia xanh dya trén tiém nang dién gid ngoai khoi khu vuc
Nam Con Son. Déy la dia diém ly tudng dé dat cac nha méy dién
phén quy md I6n nhor ha tang cang bién va logistics hoan chinh.

+ Tai Trung tdm Ha Tinh (Viing Ang) va Quang Tri: Dugc
quy hoach la cac trung tdm nang lugng mdi, tan dung quy dat
ven bién va tiém nang dién gi6 dé xdy dung cac to hop san xuat
hydrogen xanh xudt khau.

+ Tai Trung tam Dung Quét (Quang Ngai): Trén co s& hoat
dong hién c6 ctia Nha médy Loc dau Dung Quat, c6 thé phat trién
san xudt hydrogen xanh, mot mat dé phuc vu muc dich xanh hoa
hoat dong clia Nha mdy Loc dau Dung Quat, mat khac, md rong
cung cap dé dap (ing nhu cau clia cac don vi cdng nghiép khac tai
Khu kinh té Dung Quat.

+ Tai Trung tam Can Tho: Phét trién cum cng nghiép xanh
tai Nam Song Hau, tap trung vao san xuat nhién liéu sinh hoc
(bio-methanol) va hydrogen xanh phuc vu nhu cau van tai thiy
va cong nghiép khu vuc dong bang song Ciiu Long.

3.2, Vén chuyén va ton trir
ViGi loi thé vé ha tang, PETROVIETNAM c6 thé t6i uu héa chi

phi dau tu thong qua viéc cai hodn va tan dung tai san hién co:
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- Hé thong duong ong dan khi: PETROVIETNAM (thong
qua PV GAS) quén Iy mang lugi gan 1.500 km duong dng dan
khi. Cac nghién ctu cho thdy c6 thé thii nghiém van chuyén
hon hgp khi thién nhién va hydrogen (vdi ty Ié 15 - 20%) trén
hé thong dudng dng hién hitu [12]. Trong trudng hap khi dugc
cung cap dén cac ho tiéu thu tai GDC Phd My thi ham lugng
hydrogen trong hon hgp khi nén gidi han khong dugc vuot qua
4,3 - 6,9% thé tich dé dap ting yéu cau vé nhiét tri cta khach
hang. Viéc nay giip PETROVIETNAM tiét kiém chi phi xay dung
dudng ong chuyén dung ban dau, tuy nhién can danh gia ky
bao an toan tuyét doi.

- Kho cang va vén tai bién:

+ Luu tri: Ammonia Iong ¢ diéu kién luu trif tuong tu LPG
(héa long & -33°C, ap suat thap). PETROVIETNAM hién s¢ hiu hé
thong kho cdng LPG/LNG I6n nhat nudc (nhu kho cang Thi Vai, Ca
Mau), hoan toan cé thé duoc chuyén d6i cong nang hodc mé rong
dé luu trif ammonia long - chat mang (carrier) hiéu qué nhét cho
hydrogen.

+ Van tai: PVTrans quan ly doi tau hién tai chd yéu van
chuyén dau/khi, c6 thé dau tu dong mdi hodc cdi hoan tau ché
ammonia/LPG dé tham gia vao chudi cung ting xudt khau, kiém
sodt khau logistics quan trong nay.

3.3. Phdn phéi va tiéu thu

PETROVIETNAM vira la nha cung cdp, vira la ho tiéu thu I6n
nhat, tao ra thi trudng noi bo dé kich cu.

- Linh vuc phat dién:

+ Dién khi: PETROVIETNAM (thong qua PV Power) dang
van hanh cdc nha méy dién khi l6n (Ca Mau 1&2, Nhon Trach
1&2). Két qua mo phang cho thay viéc dot kem (co-firing) 20%
hydrogen vao cac turbine khi hién cd la kha thi vé mat ky thuat.
PETROVIETNAM cd thé trién khai gidi phap nay dé giam phat théi
cho hé thong dién qudc gia.

+ Dién than: Déi véi cac nha may dién than (nhu Viing Ang
1), PETROVIETNAM ¢4 thé nghién ciiu dot kem ammonia hodc
sinh khoi theo 16 trinh Quy hoach dién VIII. Nhu cdu ammonia cho
phat dién du bdo sé rat Ién (hang chuc triéu tan/nam vao 2050),
tao ra thi truong tiéu thu 6n dinh [13].

- Linh vuc loc héa dau va phan bén: Chuyén d6i nquén
nguyén liéu tir xam sang xanh/lam tai cac Nha méy Dam Pha My,
Nha may Dam (a Mau va Nha méy Loc dau Dung Quat. Trong do,
cac nha mdy dam c6 thé tich hop GHz ty 1& dudi 10% vao quy trinh
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Bdng 1. Hién trang va ddnh gid khd nding tham gia chudi gid tri hydrogen, ammonia sach cda cdc don vi thudc PETROVIETNAM

Tiém nang tham gia

- (0 thé thay thé hydrogen xam bang GH, hodc tich hop CCUS
dé san xudt hydrogen lam.

- Nguén cung nang lugng tai tao tir dién gi6 ngoai khoi c6 thé
dugc phaét trién bdi cac don vi nhu PVEP, Vietsovpetro,

PV Power, PTSC.

- Qua trinh luu giit C0, (CCUS) c6 thé duoc thuc hién béi cac
don vi nhu PV GAS (van chuyén C0,) va PVEP, Vietsovpetro
(chon lap CO,trong cac md dau khi sau khi ngting khai thac).

- PV GAS, PTSC, PVFCCo, PVCFC s6 hitu cac bon chia - Cac tau va bon chiia LPG ¢6 thé dugc cdi hodn dévéan

chuyén/chita ammonia.
- Céc bon chiia LNG cd thé dugc céi hoan dé chiahydrogen.

- Hé théng duting ong khi hién ¢ cia PV GAS ¢6 thé xem xét
van chuyén dugc hdn hop khi chia dén 15 -20% hydrogen. Khi
xét dén yéu cau vé nhiét tri cia khach hang, hon hop khi dugc
gidi han & nong dd 4,3 - 6,9% hydrogen.

- (6 thé xem xét tich hgp tram phan phdi hydrogen tai cac ctia
hang xang dau truyén thong, nhung can luu y dén cac quy
dinh vé dam bao an toan.

Vé ky thuat, cd thé tich hop dén 100% GH,, trong do, ty 18 GH,
< 10% khong anh hudng I6n dén quy trinh cong nghé hién ¢o.

(6 thé thay thé hydrogen xdm bang GH, hoac tich hgp CCUS dé
san xudt hydrogen lam. Qué trinh CCUS ¢6 thé dugc thuc hién
dé giam phat thai clia cdc phan xudng cong nghé khac (ngoai
phan xudng san xudt hydrogen).

- Ap dung cdng nghé déng dot véi ammonia/hydrogen theo
dinh huéng néu trong Quy hoach Dién VIII.

- Cdc nha mdy dién khi hién hitu ctia PETROVIETNAM 6 thé
hién dong dot dén 30% ma van dam bao vé ky thuat.

(6ng nghé str dung nhién liéu thay thé cho nhién liéu DO bang

i Chuoigiatriby Hién trang cia PETROVIETNAM
NH; sach
-Don vi: BSR, NSRP, PVF(Co, PVCFC.
1 San xuat - Hydrogen xam duoc san xuat tir naphtha/LPG/khi
thién nhién.
- Don vi: PVTrans, PV GAS, PTSC, PVFCCo, PVCFC.
véTr:):f:l:ué’n LNG/LPG/ammonia.
an - PVTrans s6 hiiu doi tau 6 thé van chuyén
ammonia/LPG.
- Don vi: PV GAS, PVOIL.
- PV GAS 56 hitu va van hanh hé thong dung dng
3 Phan phéi van chlfye‘n k¢h| taA| cdc khu vuc Dong Nam Bo, Tay
Nam B0 va Bac Bo.
- PVOIL s6 hitu hé thong clfa hang xang dau ¢4 tich
hap tram sac dién phan b trén ca nudc.
4 St dung
-Don vi: PVFCCo, PVCFC.
Pam - St dung hydrogen xam dugc san xuat tir khi thién
nhién.
-BDon vi: BSR, NSRP.
Loc dau - St dung hydrogen xam dugc san xuat tir
naphtha/LPG.
-Don vi: PV Power, PVPGB.
Dién - St dung nhién lidu chinh |3 than/khi thién
nhién/LNG.
Giao thong -Don vi: PVTrans.
vantdibién - Sttdung DO lam nhién liéu cho doi tau bién.

Al

cong nghé hién hitu ma khong can cai hoan Ién [13]. Viéc "xanh
héa" san pham tai ngudn (nhu dam xanh, xang dau carbon théap)
sé gilp nang cao nang luc canh tranh clia PETROVIETNAM trudc
cac hang rao thué quan carbon quoc té (nhu CBAM).

- Linh vuc giao thong van tai: D€ xanh hda linh vuc hang
hai (giao thong vén tai bién), dén nam 2050, PETROVIETNAM/
PVTrans c6 thé xem xét sir dung cac loai nhién liéu sach di tir
dan xudt ctia hydrogen, gém ammonia xanh va e-methanol dé
thay thé nhién liéu DO truyén thong vdi ty Ié 10% ammonia
xanh va 10% e-methanol. PETROVIETNAM/PVOIL ¢4 thé xem

ammonia/methanol dang dugc thit nghiém.

xét phat trién md hinh tich hop cac tram phéan phdi hydrogen
sach vao cac cta hang xang dau khi nhu cau va thi truong st
dung hydrogen trong linh vuc nay dugc phat trién theo 16 trinh
cta Chinh phu.

- Linh vucdich vu ky thuat: Véi cdc can ci cdng dich vu tai TP.
Ho Chi Minh, Quang Ngai va Thanh Hoa, PETROVIETNAM/PTSC ¢4
d0 néng luc cung cap dich vu tron gdi cho chudi gia tri hydrogen
xanh tir khoi xa vao bo nhu: thiét ké, ché tao, lap dat (EPCI) cac tru
dién gio ngoai khai va tram bién ap (nguon dién cho dién phan);
van hanh va bao dugng (0&M) cho toan b hé thong.
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Bang 1 thé hién hién trang va danh gia kha nang tham gia
toan bd chudi gia tri hydrogen, ammonia sach ctia cac don vi thudc
PETROVIETNAM.

Két qua phan tich cho thay, PETROVIETNAM c6 kha nang
tham gia sdu rong trong toan b chudi tir san xuat dén tiéu dung
hydrogen, ammonia sach. PETROVIETNAM vtra la nha cung (ing
nhién liéu sach (hydrogen, ammonia sach/xanh. ..) cho cdcnganh
kinh té, vira la khach hang tiéu thu dé xanh héa chinh hoat dong
cia minh (dién, loc dau, phan bon, van tai). Su lién thong noi bo
nay tao nén mot lgi thé ddc biét béi viéc st dung hydrogen do
PETROVIETNAM sén xudt cho nha mdy dién cd thé tu tao ngudn
cau ban dau cho san phdm méi, tir do dat quy mé kinh té sém hon
va giam rui ro thi truéng.

4. Dinh huéng va 16 trinh san xuat hydrogen va ammonia
sach dén nam 2050

4.1. Dinh hudng phit trién

Phat trién hydrogen va ammonia sach la dinh huéng quan
trong, mang tinh chién lugc cia PETROVIETNAM @ giam phat
thdi carbon tU nhitng hoat dong clia PETROVIETNAM va hudng
dén vi thé dan dau trong linh vuc nhién liéu sach tai Viét Nam va
khu vuc. Cac dinh huéng hoat ddng chinh cia PETROVIETNAM
trong linh vuc nay gom:

- Danh gid kha nang tich hgp hydrogen/ammonia sach vao
chudi hoat dong hién hiiu cia PETROVIETNAM:

+ Phat trién chudi cung ting Ha/NHs sach phui hgp véi nhu
cau clia PETROVIETNAM va danh gia kha nang tich hgp vao chuoi
hoat dong hién hitu ctia PETROVIETNAM.

+ Thi nghiém tich hgp 1- 2% H2/NHs sach tai cdc nha mdy
ché bién dau khi cd phan von gop cia PETROVIETNAM.

- Tich hap hydrogen/ammonia sach vao chudi hoat ddng
hién hitu cia PETROVIETNAM theo muc tiéu chién lugc cla
PETROVIETNAM va 19 trinh cta Chinh phd.

- Phat trién nang luc san xudt hydrogen/ammonia sach,
huéng dén dap ting 100% nhu cau cia PETROVIETNAM va tré
thanh nha cung cap hydrogen va ammonia xanh (GH2/GNHs) hang
dau cho toan b hé sinh thai nang lugng mdi clia Viét Nam va khu
Vuc.

- Tich hgp viéc san xudt va st dung hydrogen va
ammonia sach tai cac trung tdm cng nghiép - nang lugng clia
PETROVIETNAM.
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4.2. Lé trinh va muc tiéu theo tirng giai doan

V6i diéu kién chinh sach hién tai, viéc phét trién san xudt
va st dung hydrogen, ammonia sach chua canh tranh duogc vé
mat chi phi so véi cac loai nhién liéu hda thach truyén thong.
PETROVIETNAM can ¢d nhitng budc chuan bi phu hop dé c6 thé
dam béo phat trién bén viing trong bdi canh méi ctia nganh nang
lugng.

Theo Quy hoach t6ng thé vé nang lugng qudc gia thai ky 2021
- 2030, tam nhin dén ndm 2050 (Quyét dinh s 893/QD-TTg ngay
26/7/2023) va Chién lugc phét trién nang lugng hydrogen ctia
Viét Nam dén nam 2030, tam nhin dén ndm 2050 (Quyét dinh s6
165/QD-TTg ngay 7/2/2024), thi truong tiéu thu hydrogen & quy
md cong nghiép bt ddu dugc hinh thanh va phat trién tir nam
2035, hudng dén dat dugc thi truong hydrogen hoan chinh vao
nam 2050. Khi d6, hydrogen canh tranh dugc véi cac loai nhién
liéu khac va dugc sir dung dé giam phat thai carbon trong cac
[inh vuc dién, giao thong van tdi va cdng nghiép. Giai doan trudc
nam 2035 chti yéu tap trung vao cac van dé hoan thién cac co ché
va chinh sach lién quan, nghién ctiu va thyc hién cac dy an tha
nghiém. Trong giai doan nay, PETROVIETNAM sé thuc hién cac du
an san xuat thi nghiém hydrogen, ammonia sach va tich hgp thir
nghiém vao céc don vi san xudt @€ danh gid hiéu qua kinh té - ky
thudt - moi truong trudc khi trién khai & quy md cong nghiép. Tu
sau nam 2035, khi thi truong hydrogen dugc thiét lap, chuoi gia
tri hydrogen, ammonia sach dugc phat trién theo muc tiéu chién
lugc cia PETROVIETNAM va chinh séch, 16 trinh cGa Chinh ph.
Dén nam 2050, PETROVIETNAM sé dap ting dugc toan bo nhu cau
hydrogen, ammonia sach, hudng dén mé rong dat 20% nhu cau
thi trutng Viét Nam va xem xét xuat khau.

Xét vé kha ndng tich hgp hydrogen, ammonia sach vao
hoat ddng hién hitu, PETROVIETNAM ¢6 thé tan dung hé théng
duong 6ng khi hién cd dé van chuyén hydrogen; dong thdi
hydrogen, ammonia sach ¢d thé dugc st dung tai céc don vi cla
PETROVIETNAM gom: nha mady loc hda dau, san xuat dam, nhiét
dién va giao thong van tai bién. Thi diém hién tai, viéc tich hop
hydrogen xanh dén 100% vao cac nha mdy dam hién hifu duoc
danh gia 1a kha thi vé mat cdng nghé. Bén canh d6, thuc hién dong
dot 20% hydrogen, ammonia tai cdc nha may nhiét dién ciing kha
thi vé mdt cdng nghé va phu hgp véi dinh huéng giam phat thai
carbon da dugc xac dinh trong Quy hoach phat trién dién luc quéc
gia thoi ky 2021 - 2030, tam nhin dén nam 2050 (Quyét dinh so
500/QD-TTg ngay 15/5/2023).

Ngoai ra, nhiét dién cling dang la linh vuc déng gop ty lé
phét thai carbon cao nhét trong tng phat thai tir hoat dong san
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xudt va kinh doanh ca PETROVIETNAM. Vi vdy, giai doan dén
nam 2035, PETROVIETNAM ¢4 thé lya chon nha may dam lam doi
tugng dé thuc hién thi nghiém kha nang tich hop hydrogen xanh
vdi cac lgi thé gom: (1) Ty Ié tich hgp thap (< 10%) khong anh
hudng nhiéu dén hoat dong hién hitu cla nha méy; (2) (6 thé san
xudt va st dung tai chd hydrogen xanh d san xudt ammonia va
urea va (3) Nhu cau st dung hydrogen xanh khdng nhiéu (1 - 2%
tuong ting 900 - 1.800 tan hydrogen/nam). Trong giai doan sau
nam 2035, v6i cac co ché va chinh sach phi hop, PETROVIETNAM
¢6 thé dinh hudng tich hop hydrogen, ammonia sach trong 2 linh
vuc la san xuat dam va nhiét dién. Trong giai doan sau nam 2045,
PETROVIETNAM c6 thé md rong phat trién (ng dung hydrogen,
ammonia sach trong cac linh vuc loc dau va giao thong van tai
bién. Theo dd, 16 trinh va muc tiéu phat trién san xudt va ting dung
hydrogen/ammonia sach theo tung giai doan cia PETROVIETNAM
dugc dé xuat nhu sau:

- Dénndm 2030: Xac dinh dugc thi trudng tiém nang va kha
nang tich hop hydrogen va ammonia sach vao chuoi hoat dong
hién hitu cia PETROVIETNAM

+ Danh gia dugc thi truong tiém nang cla hydrogen va
ammonia sach trong cac giai doan dén 2030, 2035, 2045 va 2050
tai Viét Nam va khu vuc/thé gidi va kha nang tich hop vao chuoi
hoat dong ca PETROVIETNAM.

+ Nghién ctu, tling budc lam chl cong nghé lién quan dén
trién khai chui hydrogen va ammonia sach.

+ Trién khai 1 du an thi diém san xuat hydrogen va ammonia
sach nham danh gia thi truong va hiéu qua kinh té - ky thuat khi
trién khai trong diéu kién cla Viét Nam.

- Giai doan 2031 - 2035: Thuc nghiém tai mdt don vi san
xudt o phan von gop clia PETROVIETNAM

+ Thi nghiém tich hgp 1 - 2% GH: tai 1 nha médy dam c6
phan von gép ctia PETROVIETNAM (~900 - 1.800 tan H2/ndm).

+ Dénh gid hiéu qua kinh té - kj thudt - moi truong va diéu
kién can thiét dé trién khai hiéu qua & quy mo san xudt I6n hon.

- Giai doan 2036 - 2045: Phét trién & quy mo cdng nghiép
theo muc tiéu chién lugc cia PETROVIETNAM

+ Dén nam 2045, san lugng hydrogen xanh dat dén 180
nghin tdn/nam dé xanh hda hoan toan cac nha may dam ¢4 phan
von gop ctia PETROVIETNAM va san lugng ammonia xanh dat dén
3,4 triéu tdn/nam dé dot kem 20% tai cdc nha may nhiét dién
than c6 phan von gop cia PETROVIETNAM.

- Giai doan 2046 - 2050: M6 rong quy mé phat trién, huéng

dén trg thanh nha cung cap hydrogen/ammonia sach hang dau
cho toan bg hé sinh thai nang lugng mdi cda Viét Nam va khu vuc

+ M@ rdng phat trién san xuat hydrogen/ammonia sach dap
ting nhu cau clia PETROVIETNAM, huéng dén dat t6i thiéu 20%
nhu cau hydrogen/ammonia sach trong nuéc theo 19 trinh clia
Chinh pht va xem xét phuong an xuat khau néu hiéu qua.

+ Dén ndm 2050, san luong hydrogen/ammonia sach dat
lan lugt dén 1- 2 triéu tan/nam va 4 - 5 triéu tan/ndm dé phuc
vu nhu cau xanh hda cac linh vuc san xuat dam, dién, loc dau,
giao thdng van tai bién ca PETROVIETNAM (1 triéu tén hydrogen
sach/ndm va 3,5 triéu tan ammonia xanh/ndm), dong thai, cung
cap cho thi trutng trong nudc va xem xét xuat khau.

4.3. Diéu kién dé PETROVIETNAM tham gia ddu tu phdt trién
chuéi gid tri hydrogen va ammonia sach

Dé hién thuc hoa 16 trinh phat trién chuoi gid tri hydrogen va
ammonia sach, cac diéu kién sau can dugc dam bo tuong ting
theo tling giai doan cda 19 trinh:

- Dén nam 2030:

+ Khung phép Iy va chinh séch vé hydrogen va ammonia
sach duoc hoan thién dé ¢6 thé xac dinh dugc nhu cau str dung
GH2/GNH;s sach cta doanh nghiép va Viét Nam.

+ Dinh nghia va tiéu chuan GH2/GNHs va cac nhién liéu
xanh, cdc dan xuat hydrogen lién quan, dua trén phat thai vong
dai (LCA) dugc xay dung va hoan thién.

+ Ngudn quy cho cac hoat dong thir nghiém sén xuat va ting
dung GH2/GNHs dugc xac dinh.

- Giai doan 2031-2035:
+ Thi trudng carbon dugc hinh thanh tai Viét Nam.

+ B0 tiéu chudn qudc gia vé Hz sach dugc ban hanh, bao
gom: chat lugng, an toan, phuong phép do ludng va chiing nhan
xudt x(t carbon thap.

+ L0 trinh st dung GH2/GNHs trong cac linh vuc: san xuat
dam, loc ddu, giao thdng vén tai bién va cac linh vuic khac (thép,
giao thdng van tai dudng bd va hoa chat) dugc ban hanh.

+ Ap dung o ché Hop ddng chénh Iéch carbon (carbon
contracts for difference - ((fD) hodc ho trg gia chénh léch
(premium) cho hoat dong san xuat GH2/GNHs.

- (Giai doan 2036 - 2045:

+ Dadm bao cong suat ndng lugng tai tao, xem xét tich hop
dién hat nhan, du dé san xudt GHz/GNHs: ~12 GW.
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+ LCOH dat < 3 USD/kg hodc gid carbon dat ~80 - 100 USD/
tan C02.

+ (6ng nghé dot kem 20% tai cdc nha may nhiét dién truéng
thanh va mang lai hiéu qua.

+ Thitruong trao doi carbon (ETS - emission trading system)
tai Viét Nam, ap dung bat budc cho nganh dién va phan bon da
dugc hoan thién va van hanh day da.

+ Ap dung co ché diéu chinh bién gidi carbon (CBAM) phong
tha, béo vé san pham dam/dién xanh noi dia trudc su canh tranh
nhap khau phat thai cao.

- Giai doan 2046 - 2050:

+ Dam bao cong suat nang lugng tai tao, xem xét tich hop
dién hat nhan, du dé san xudt GHz/GNHs: ~40 GW.

+ Hoan thién mang ludi phan phoi hydrogen ndi dia dén cac
khu cong nghiép, nha mdy dién va tram tiép nhién liéu, dam bao
PETROVIETNAM cung cap > 20% t6ng nhu cau hydrogen quéc
gia, va két ndi vdi cac trung tdm cong nghiép - nang lugng va céng
xuat khau.

+ Dam bao GH2/GNHs canh tranh vdi cac loai nhién liéu khac
thong qua ap dung day du thi truong carbon trong cac linh vuc.

+ Hoan thién lut va quy dinh vé xuat khau GH2/GNHs, bao
gém quy trinh cap phép, kiém tra chat lugng, chiing nhan phat
thai theo chudi tueng thich vdi tiéu chudn cta cac thi trudng nhap
khau.

5. Két luan

Két qua nghién cttu cho thdy, & thai diém hién tai va du béo
dén ndm 2050, chi phi san xuat GH2 va GNHs van duy tri ¢ muic cao
hon dang ké so véi cac ngudn nhién liéu héa thach truyén thong.
DE hinh thanh va phét trién thi trutng GHz, GNHs sach, 3 yéu t6
then chot can dugc dam bao dong thoi gom: (i) cong nghé san
xuat va luu trir dat muc do truéng thanh; (i) chi phi san xuat hop
1y, c6 kha nang canh tranh va (iii) chinh sach ho trg phu hop.

Trén co s& danh gid lgi thé vé ha tang va chuoi gid tri hién
c6, PETROVIETNAM ¢6 tiém nang tich hgp san xuat va ting dung
hydrogen/ammonia sach vao cc linh vuc hoat ddng chinh gom
san xudt dam, loc hoa dau, dién va véan tai bién. Dén nam 2050,
nhu cau st dung hydrogen sach va ammonia xanh phuc vu muc
tiéu giam phat thai carbon ctia PETROVIETNAM ¢4 thé dat lan lugt
khodng 1 triéu tan/nam va 3,5 triéu tan/nam, hudng téi muc tiéu
tré thanh nha cung cap hydrogen/ammonia sach cho toan b hé
sinh thai ndng lugng mdi cia Viét Nam va khu vuc. Cu thé, 16 trinh
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va muc tiéu phdt trién hydrogen, ammonia sach theo tiing giai
doan c6 thé duoc xem xét nhu sau:

- Dénndm 2030: Xac dinh dugc thi truong tiém nang va kha
nang tich hop hydrogen/ammonia sach vao chudi hoat dong hién
€6 cia PETROVIETNAM.

- Giai doan 2031 - 2035: Thuc nghiém tich hgp 1 - 2%
hydrogen/ammonia sach tai mot don vi san xudt cd phan von gop
cla PETROVIETNAM dé danh gid hiéu qué kinh té - ky thudt - mi
trudng va diéu kién can thiét dé trién khai hiéu qua 6 quy mo san
xudt I6n hon.

- Giai doan 2036 - 2045: Phat trién san xudt va ting dung
hydrogen/ammonia sach & quy md cong nghiép theo muc tiéu
chién lugc ctia PETROVIETNAM.

- Giai doan 2046 - 2050: M& rong phat trién san xuat
hydrogen/ammonia sach dap ting nhu cau clia PETROVIETNAM,
huéng dén dat t6i thiéu 20% thi phan hydrogen/ammonia sach
trong nudc theo 1 trinh cda Chinh ph va xem xét phuong an xuat
khau néu hiéu qua.
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(lean hydrogen, encompassing green hydrogen and blue hydrogen, has significant potential to replace
fossil fuels in hard-to-abate sectors. Based on an analysis of the clean hydrogen and ammonia value chain
and the existing capabilities of the Vietnam National Industry - Energy Group (PETROVIETNAM), this study
assesses PETROVIETNAM’s potential role and proposes strategic directions for integrating the production

and application of clean hydrogen and ammonia into its existing business activities, including fertilizer
production, refining and perochemicals, power generation, and maritime transport.

The study estimates that by 2050, PETROVIETNAM's demand for clean hydrogen and green ammonia to
support its decarbonization targets could reach approximately 1 million tonnes per year and 3.5 million
tonnes per year, respectively. Based on these findings, the study proposes a development roadmap for
clean hydrogen and ammonia, with the objective of establishing PETROVIETNAM as a leading supplier of
clean hydrogen and ammonia for Vietnam's emerging new energy ecosystem and the broader regional

market by 2050.
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