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TU KHOA TOM TAT

Nhién liéu hang khong Nhién liéu hang khdng bén viing (sustainable aviation fuel - SAF) dong vai tro quan trong trong |9 trinh
bén viing, tuyén cong gidm phat thai cia nganh hang khong nh kha nang tuong thich véi dong co va ha tang hién c6 ma
nghé SAF, ASTM D7566, khong doi hi thay doi 1n vé cong nghé. Trén co s& phan tich bdi canh thi trudng va chinh sach phat trién
Nha mady Loc dau Dung SAF, danh gia mdc do truéng thanh cla cdc cdng nghé san xudt SAF hién nay, ciing nhu tiém nang nguon
Quat. nguyén liéu tai Viét Nam, nghién cu nay dinh hudng 1 trinh phét trién SAF cia Téng cong ty Loc hda dau

Viét Nam (BSR) trong giai doan trudic va sau 2035.

Két qua nghién ctiu cho thay, cong nghé HEFA (hydroprocessed esters and fatty acids) la Iua chon kha thi
dé trién khai tai Nha mdy Loc dau Dung Quat trong ngan han va trung han nh loi thé vé chi phi dau tu
thap, mic do thuong mai hda cao, va ¢d kha nang tan dung nguyén liéu san cd trong nudc nhu dau an da
qua st dung va md ca. Vé dai han, khi cac rao can ky thudt va chi phi dugc cai thién, nghién ctiu dé xuat
tiép tuc theo ddi va danh gid kha nang ting dung cac cong nghé tiém nang khac nhu AT (alcohol-to-jet),
FT (Fischer-Tropsch) va PtL (power-to-liquid). Nghién ciu cling chi ra rang viéc hoan thién khung chinh
sdch, xdy dung co ché tai chinh va dam béo 6n dinh ngudn nguyén liéu dau vao la yéu t6 then chét dam
béo tinh kha thi clia cac du an SAF, gop phan thuc hién muc tiéu phat thai rong bang "0" vao nam 2050
clia Viét Nam.

1. Gidi thiéu Vén tai hang khong chiém khoang 2,05% tong phat thai C0:
toan cu, tuong duong 882 triéu tan (02 trong tong s6 43 ty tan
(02 phat thai toan cau nam 2023 [2]. Su tang truéng nhanh clia
van tai hang khong tiép tuc dat ra ap luc ngay cang I6n doi véi muc
tiéu giam phat thai C0,. Do dd, nhién liéu hang khdng bén viing
(SAF) dugc xac dinh la giai phap giam phat thai quan trong nhat
trong ngan va trung han nhd: (i) kha nang “drop-in”, cho phép
pha tron va st dung truc tiép trong hé thng dong co, trong ha
tang ton chifa va phan phdi nhién liéu hién ¢ ma khdng doi hoi
thay doi I6n vé cong nghé; (ii) hé théng tiéu chuan - thit nghiém
- chiing nhan da dugc thiét Iap thong nhat trén pham vi toan cau
(ASTM D7566, DEFSTAN, EI/JIG).

Theo thong ké cta Hoi dong San bay Quac té (Al), luu lugng
hanh khach toan cau nam 2025 dat 9,8 ty lugt, tang 3,6% so VGi
nam trudc va du bdo sé dat 10,2 ty lugt vao ndm 2026, tuong (ing
miic tang 3,9% [1]. V€ dai han, giai doan 2024 - 2054, luu lugng
hanh khach toan cau dugc du bdo tang trudng véi toc do tang
trudng kép hang nam (CAGR) khoang 3%, dat miic tang gap doi vao
gilfa nhitng nam 2040 va gap khodng 2,5 lan ndm 2024 vao ndm
2054. Chau A - Thai Binh Duong tiép tuc la dong luc tang truéng
chinh véi luu luong du kién dat 10 ty hanh khach vao ndm 2054
(CAGR 3,6%). Thi truong van tai hang hda hang khong toan cau
nam 2025 dat khoang 129 triéu tan (tang 2,9%) va du bao dat 262
triéu tén vao nam 2054, CAGR 2,5% trong giai doan 2024 - 2054 [1]. Nganh van tai hang khong s& can khodng 500 trigu tén SAF
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vao nam 2050 dé dat muc tiéu phat thi rong (0, bang “0”. Sau
khi dénh gia nguon cung nguyén liéu tho toan cau, mc do san
sang cia cdng nghé va tinh phi hgp theo khu vuc, Hiép hoi Van tai
Hang khong Qudc té (IATA) va Worley Consulting udc tinh rang san
lwgng SAF toan cau c6 thé dat 400 triéu tan vao nam 2050. Viéc
dat dugc con s0 nay la mdt thach thiic 16n va doi hdi gia ting quy
m0 san xuat SAF [3]. Tuy nhién, toc dd md rong san lugng SAF trén
thuc t€ dang dién ra chdm hon dang ké so véi cac du bdo va muc
tiéu da dat ra trudc day. Theo s liéu thong ké cla IATA [4], san
luong SAF toan cau chi dat khodng 1,9 triéu tan trong ndm 2025,
tuong duong 0,6% tong tiéu thu nhién liéu phan luc va du kién
chi dat khodng 2,4 triéu tan trong ndm 2026, tueng duong 0,8%
tong tiéu thu nhién liéu phan lyc. Nguyén nhan chinh la do céc co
ché pha tron bt budc (mandate) tai chau Au va Vuong qudc Anh
chua di kem chinh sach ho trg di manh dé khai thac hét cong suat
san xuat da lap dat, khién chi phi SAF cao gap 2 - 5 lan nhién liéu
truyén thang. Khoang cach giita muc tiéu, du bao va nang luc thuc
té cho thdy viéc mé rong quy mé san xudt SAF phu thudc vao hiéu
qua clia khung chinh sach va co ché tai chinh ho trg.

Tai Viét Nam, dinh hudng phat trién SAF da dugc thé ché hoa
thong qua Chuong trinh hanh ddng vé chuyén déi nang lugng
xanh, gidam phat thai khi carbon va khi methane clia nganh giao
thong van tai [5]. Viét Nam chinh thic tham gia Co ché bu trir va
giam thiéu carbon cho hang khdng quéc té (CORSIA) ctia ICAO tir
ngay 1/1/2026. Tirnam 2027, CORSIA sé chuyén sang giai doan bat
budc doi véi phan Ién cc quoc gia thanh vién. Luat Hang khong
dén dung Viét Nam 2025 da bo sung mét s6 diéu khoan uu dai
doi véi hoat dong dau tu xdy dung va van hanh ha tang SAF [6].
Diéu nay tao ra hanh lang phép Iy, gop phan thic ddy nhu cau thi
trudng trong nudc doi véi SAF va ma ra o hoi tham gia vao chudi
cung (ing cho cac co'sé loc dau quac gia.

Nha may Loc dau Dung Quat do BSR quan Iy van hanh ¢d vai
tro ddc biét quan trong va tiém nang 6n trong phat trién SAF. Day
la t6 hop loc - hoa dau hién dai, dong bd, cd ndng luc van hanh
6n dinh va kinh nghiém kiém soét chat lugng nhién liéu hang
khong Jet A-1 theo tiéu chudn qudc té. Nha méy s hitu ha tang
pha tron, bon chia, tuyén san pham va hé thong xuat - nhap dat
chuan EI/JIG, cho phép tich hop truc ti€p cac thanh phan pha tron
tong hop (synthetic blend component - SBC) dé sén xuat SAF. Nha
may Loc dau Dung Quat da tryc tiép san xuat thi nghiém va cung
cap nhién liéu SAF 5,5% cho 6 chuyén bay ndi dia tai Da Nang vao
ngay 4/6/2025, danh dau lan dau tién Viét Nam cht dong phoi
tron, kiém dinh, cung ting SAF thuong mai ngay trong hé thong
loc dau trong nuidgc.
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Nghién ctu nay tap trung vao cdc ndi dung: (i) phan tich miic
do truéng thanh cong nghé va kha ndng dp dung clia cac cong
nghé san xudt SAF duoc chiing nhan theo tiéu chuan ASTM D7566
trong diéu kién thuc té cla Viét Nam, (ii) danh gia so bd nguon
nguyén liéu tiém nang trong nudc va (jii) dé xuat 16 trinh phat
trién va trién khai SAF kha thi, lam co s6 dé BSR tiing budc trg
thanh nha san xuat va phdi tron SAF ch luc tai Viét Nam, san sang
tham gia chudi cung ting khu vuc va qudc té, dong gop thiét thuc
vao 10 trinh dat muc tiéu phat thai rong bang "0" vao ndm 2050
clia Viét Nam.

2. Nghién citu lua chon cong nghé san xuat SAF trong
diéu kién thuc té tai Viét Nam

(acdactinh héa ly cta nhién liéu hang khdng anh hudng truc
tiép dén hiéu suat, d an toan va tac dong méi truong clia nhién
liéu. Kha ndng tuong thich gilta cau tric phan t& cda nhién liéu
va hé thong dong co - ha tang nhién liéu mdy bay la yéu to then
chét dé dam bao qua trinh chdy dién ra on dinh, gidi phéng néng
lugng hiéu qua va van hanh mdy bay an toan. Do d6, cong nghé
san xuat can tao ra SAF ¢ thanh phan phan t{ tuong tu nhién
liéu truyén thong, cho phép tang hiéu qua st dung nhién liéu va
giam lugng khi thai carbon so vdi nhién liéu héa thach. Hién nay,
cac tuyén cong nghé san xuat SAF duoc phé duyét bdi tiéu chuan
quadc té ASTM D7566 gom cac cong nghé nhu Fisher-Tropsch (FT),
hydroprocessed esters and fatty acids (HEFA), synthesized iso-
paraffinic (SIP), alcohol-to-jet (ATJ) va catalytic hydrothermolysis
jet (CHJ), véi ty Ié pha tron toi da tir 10 - 50% tly theo tuyén cong
nghé [7]. Trong s0 cac cong nghé san xuat SAF (Bang 1), cong nghé
HEFA c6 miic d0 trudng thanh cong nghé cao nhat, chiém han 90%
san lugng SAF hién ¢4 trén thé gidi, tiép theo la cong nghé AT) va
FT dang § giai doan dau trién khai quy mé thuong mai.

DEtiét kiém chi phi dau tuva thic ddy nhanh qua trinh chuyén
d6i nang lugng xanh, mdt s6 nha may loc dau da thuc hién cai
tién/ndng cap hé thong cdng nghé dé ddng xi Iy (co-processing)
nguon nguyén liéu tai tao va dau mo. San pham cudi cling chiia
mot phan hydrocarbon ¢6 ngudn goc tir cac nguyén liéu bén viing
va duoc cong nhan la nhién liéu thay thé theo tiéu chuan ASTM
D1655 hoac DEFSTAN 91-091 [10, 11].

Tiéu chuan ASTM D1655 quy dinh 3 loai dong xt Iy nhu sau:

- Dong xtrly 5% thé tich mono-, di- va triglyceride, acid béo
tu do va ester clia acid béo.

- Dong xt Iy 5% thé tich hydrocarbon ¢d nguon géc tir khi
tong hop (syngas) thdng qua quy trinh Fischer-Tropsch st dung
chat xic tac sat hodc cobalt.
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Bdng 1. Cdc cong nghé san xudt SAF dugc chiing nhdn ASTM D7566 [8,9]

Ty |é phéi Miic d6 truéng
Tén cong nghé tron toi da Nguyén liéu thanh ctia cong Nha san xuat
(%) nghé (TRL)'
HEFA
HEFA-SPK: Annex 2 (2011) 50 cdng nghiép thuc pham, 8-9 grisom o '
45U t3o. mé dona vat Petrochina, Sapphire Energy,
' ngve Syntroleum/Tyson Food, PEMEX, ASA
HC-HEFA-SPK: Annex 7 Tao (botryococcus i -
(2020) 10 braunii 5 Applied Research Association
AT
. Ethanol, isobutanol va Gevo, Cobalt, Honeywell UOP, Lanzatech,
ATJ-SPK: Annex 5 (2016) %0 isobutene tlf sinh khoi 7-8 Swedish Biofuels, Byogy, Lummus
ATJ-SKA: Annex 8 (2024) 50 (on G- G5 tr sinh khoi 6-8 KBR
FT
Syntroleum, SynFuels International,
Than, khi tu nhién, sinh Rentech, Shell, Solena, Coskata, INEOS,
3 FT-SPK: Annex T (2009) %0 khoi 7-8 Bio/Lanza Tech, Swedish Biofuels, Fulcrum
BioEnergy
FT-SPK/A: Annex 4 (2015) 50 1:2:‘ khitnhien, sinh 6-7 Shell, Sasol
4 SIP:Annex 3 (2014) 10 SmAh kh?l ding cho san 7-8hodc5”  Amyris, Total, Solazyme, LS9
xuat dudng
Déu thuc vat, dau thai . - )
5 CHJ: Annex 6 (2020) 10 6ng nghiép thutc phim, 6 Applied Research Association, Aemetis,
R Chevron Lummus Global
mg dong vat
Ghi chi:

"Mifc d6 sdn sang cong nghé (TRL): Thang do TRL dao déng tir 7 (tudn thu cdc nguyén tdc co ban) dén 9 (sdn xudt canh tranh).
2TRL 7 - 8 ddi vdi nquyén liéu duding thd thong thuong, TRL 5 d6i vdi nguyén liéu dutng thé lignocellulose.

- Dong xtt ly (bao gom dong phén tach) hydrocarbon co
nguon gdc t mono, di-triglyceride, acid béo tu do va ester acid
béo da dugc xt ly bang hydrogen (hydrocarbon nguon goc tai tao
chiém t6i da 24% thé tich nguon nguyén liéu va 10% thé tich cla
san pham).

Trén thé gidi, cong nghé dong xur ly da duoc tich hgp vao
mot s0 nha mdy c6 cc phan xudng x( Iy kerosene bang hydrogen
(hydrotreating) hodc phén xudng cracking bang hydrogen
(hydrocracking). Pertamina (Indonesia) dong xt ly 2,4% dau
co tinh ché va kerosene tai Phan xudng hydrogen hoa (Treated
Distillate Hydrogen Treating Unit) d€ san xudt SAF ¢6 tén thuong
mai la Bioavtur J2.4 [12]. SK Energy (Han Qudc) ddng x( Iy nguyén
liéu hoa thach véi dau an da qua st dung (UCO) va ma dong vat
theo ty & 95:5 tai Phdn xudng hydrocracking cia Nha may Loc dau
Ulsan dé san xudt SAF [13]. Tuy nhién, cdng nghé dong xit Iy gidi
han vé ty Ié nguon nguyén liéu tai tao dau vao nén sé khdng dap
(ing dugc yéu cau tang ty |é pha tron SAF trong tuong lai (du kién

st dung t6i thi€u 10% nhién liéu bén ving vao ndm 2035 theo
Quyét dinh s6 876/QD-TTg ngay 22/7/2022).

Vi6i cau hinh cong nghé hién cd va sau khi nang cap mé rong,
Nha may Loc dau Dung Quat san xuat nhién liéu hang khong Jet
A-1 bang cach chuyén hda luu huynh mercaptan ton tai trong
phan doan kerosene thanh disulfide (theo cdng nghé ban quyén
clia Merichem), thay vi xtt Iy bang hydrogen nhu cdc nha may
khac trén thé gidi. Cac phan xudng hydrogen héa khac nhu: phan
xudng x{ Iy naphtha bang hydrogen - NHT, phan xudng x( Iy dau
nhe bang hydrogen - LCO-HDT (hién co) va phan xudng xt Iy xang
bang hydrogen - GHDT, phan xudng x( ly diesel bang hydrogen -
DHDT (sau nang cdp md rong), duoc thiét ké dé xt Iy chuyén biét
cho cac phan doan xang va diesel nén khdng thé ng dung truc
tiép dé dong xt Iy phan doan kerosene va nguon nquyén liéu tai
tao. Vi cc Iy do trén, phuong an xay dung phan xudng san xuat
SAF doc lap dugc xem xét dp dung.
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Bdng 2. So sdnh hiéu qud ctia cdc cong nghé san xudt SAF [14]

T Cac chiso
Chi s6 tai chinh
Chi phi ddu tu (CAPEX)
Chi phi vdn hanh (OPEX)
Gid SAF
Chi s6 méi truong
Mufc sit dung nding lugng ddu vao
Anh huéng vé thay ddi trong st dung ddt
Ty Ié gidm phat thdi khi nhd kinh
Chi s kyj thuat
Muic do trudng thanh cong nghé
Gidi han pha tron SAF véi Jet
Su tuong dong vai nhién liéu héa thach
Hiéu sudt cia SAF
Khd nding mé rong
Khd nding dp dung mé hinh trung tam - vé tinh so véi mé hinh
chi strdung co'sé tdp trung
Khd néing bdn hang va san phdm trung gian
Miic d6 san cd cia nquyén liéu
4 Chisd kinh nghiém
S0 lugng cdc nha mdy trén toan cdu
S0 lugng nha mdy dur kién xdy dung
S6 luiong cdc nha bdn quyén céng nghé
5  Téng

Ghi chu:

Tj trong (%) HEFA AT) FT
33
1 3 2 1
1 2 3 1
1 3 2 1
30
10 3 2 1
10 2 3
10 2 2 3
27
34 3 2 2
34 3 3 3
34 3 2 3
34 3 2 2
34 3 3 2
34 3 3 1
34 3 2
34 1 2 3
10
33 3 2 1
33 3 3 2
33 3 2 2
100 87 78 52

(6ng thiic tinh diém xép hang cla cdc céng nghé = Jdiém s6/3 X ty trong (trong d6, diém s6 1 - kém, 2 - trung binh, 3 - tét nhdt).

Dé lua chon cong nghé san xuat SAF, nhom téc gia da tham
khdo bdo cdo nghién ctiu ctia to chiic GHD tai Hoi thao “Thiic
ddy san xudt nhién liéu hang khdng bén viing tir chét thai nong
nghiép trong khu vuc Dong Nam A", thudc Chuong trinh Ho trg
Thuong mai va Dau tu Phét trién cia Canada (CTIF) do Chinh pha
(anada tai trg. GHD so sanh tinh hiéu qua clia mot s6 tuyén cong
nghé san xudt SAF dang dugc trién khai 6 quy mé thuong mai
trén thé gidi nhu HEFA, ATJ va FT. Trong d6, st dung phuong phap
danh gid da tiéu chi, xem xét dong thoi cac nhom chi so tai chinh,
moi trudng, ky thudt va kinh nghiém trién khai, véi cac trong s6
dugc phan b theo mic do anh huéng dén tinh kha thi cia du n
SAF (Bang 2) [14].

Két qua phan tich (Bang 2) cho thay cong nghé HEFA 1a lua
chon t6i uu véi tong diém cao nhét (87%). Uu thé clia HEFA dén
tir mic do truéng thanh vé cong nghé (diém 3) va tinh kinh té
vugt troi thé hién & chi phi dau tu (CAPEX) vi quy trinh ky thuat
kha tuang dong véi cac thap hydrocracking trong nha mdy loc dau
truyén thong. Nha mdy loc dau cii ¢ thé cai tao sang HEFA vdi chi
phi thap hon nhiéu so vdi viéc xdy méi hoan toan. Nguac lai, cong
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nghé FT du dat diém thap nhat vé tong thé (52%) do “rao can” tai
chinh va quy trinh vén hanh phc tap, nhung lai c6 kha nang gidm
phét thai khi nha kinh cao nhat (di€ém 3) va nguén nquyén liéu dau
vao v tan tir rac thai hodc sinh khai (diém 3). Trong khi d6, cong
nghé ATJ déng vai tro la gidi phdp trung hoa (78%) véi kha ndng
mG rong tét nhung van xép sau HEFA vé hiéu qua kinh té va miic
dd san sang cia cac nha ban quyén cong nghé.

Bdo cao “Danh gia nguon nguyeén liéu toan cau cho san xuat
SAF: Trién vong dén ndm 2050” ctia IATA nam 2025 ciing dua ra céc
nhan dinh tuong tu. Dén ndm 2030, cac nha méy sén xuat SAF theo
tuyén cong nghé HEFA bao gom ca nha méy doc lap va dong x ly
¢0 khd ndng van chiém uu thé trén thi truong, chiém khoang 95%
tong san lugng SAF. Trong s6 céc cong nghé con lai, cong nghé
ATJ udc tinh déng gdp khodng 2% va cong nghé FT chi 1%. Bén
canh d6, IATA du bao cong nghé PtL sé chiém khoang 2%, gdp
phan cung cap e-SAF theo quy dinh tai chinh sach RefuelEU clia
EU. Viéc san xudt nhién liéu e-SAF phu thudc vao su két hgp gitia
(02 dugc thu giir va H2 xanh theo phan ting Fisher-Tropsch (tuang
tu nhu tuyén cong nghé FT), trong do Hz thuong dugc san xuat
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thong qua qua trinh dién phan nudc ¢d st dung ndng lugng tdi tao
3]. PtL dugc xem la cong nghé tién tién, gitip giam phat thai khi
nha kinh dén 90% va ngudn nguyén liéu khdng bi gidi han. Kinh
nghiém tai cac qudc gia phat trién & chau Au cho thdy cong nghé
PtL dang & giai doan trinh dién va chua canh tranh dugc vé chi phi,
khién gid e-SAF cao gap han 10 lan nhién liéu hang khong thong
thuong [15].

Két qua nghién ctu trén cho thay cong nghé HEFA 1a Iy chon
dau tu phu hop nhat trong giai doan ngan va trung han. Trong dai
han, cong nghé ATJ/FT la lya chon tiém nang khi nguon nguyén
liéu dau mé thai phuc vu mé rong céng suat HEFA dan cham
ngudng gidi han, chuyén sang khai théc cdc nguon sinh khi hodc
c6n quy md I6n d€ dap ting nhu cau ngay cang tang. Ngoai ra, PtL
cling 1a mot tuyén céng nghé o tiém nang trién khai trong dai
han, khi ¢ s6 ha tang thu gilt carbon hoan thién va gia thanh san
xudt H, tré nén hap dan hon.

3. Danh gia nguon nguyén liéu tiém nang tai Viét Nam

Kha nang cung (ing nguyén liéu la mdt trong nhiing yéu t6
quyét dinh quy mé, cong nghé va hiéu qua kinh té clia du an SAF.
Do moi tuyén cong nghé st dung nhém nquyén liéu khac nhau,
viéc danh gid nguon nguyén liéu tai Viét Nam can xem xét dong
thoi quy mo tiém nang, kha nang thu gom thuc té, miic do canh
tranh véi cac muc dich st dung khéc va kha nang dap ting cac tiéu
chi bén viing. Trén ¢ s& cac tuyén cong nghé dugc danh gia & phan
trudc, hai nhém nguyeén liéu cé tiém nang dang cha y tai Viét Nam
gom: (i) dau va m& c6 nguon goc sinh hoc cho cong nghé HEFA; va
(ii) phu phdm ndng nghiép va nguyén liéu sinh khi cho cac tuyén
ATJva FT.

3.1. Nguén nquyén liéu lipid cho céng nghé HEFA

Doi véi cong nghé HEFA, cac nguon nguyén liéu trong nudc
dang quan tam gom dau an da qua st dung (UCO) va md cd, dac
biét |a m& phat sinh tir hoat dong ché bién ca tra va ca basa. Day la
cacnguyén liéu lipid cd ngudn gdc sinh hoc va ¢ uu diém la khong
canh tranh truc tiép véi ngudn thuc pham khi duoc thu hoi tirdong
chét thi hodc phu pham.

UCO hién dugc thu gom tlf cac nha hang, co s6 ché bién thuc
phdm, dich vu an uéng va hd gia dinh. Theo s6 liéu khdo sat, lugng
UCO hién dugc thu gom thong qua cac doanh nghiép I6n vao
khodng 100 - 110 nghin tan/ndm. Dén ndm 2030, tong lugng UCO
phat sinh cd thé dat khodng 670 nghin tan/nam; véi gia dinh ty Ié
thu gom dugc cdi thién Ién 30 - 40%, lugng UCO <6 kha nang thu
héi ¢ thé dat khoang 200 - 270 nghin tan/nam.

Bén canh UCO, nganh ché bién thly san tai Dong bang song
Ctru Long tao ra nquon mé ca dang ké. V6i san luong cé da tron
khoang 1,5 - 1,7 triéu tan/ndm, lugng ma ca tiém nang dugc udc
tinh khodng 150 - 200 nghin tan/nam. Xét theo hiéu sudt chuyén
héa HEFA khoang 650 - 750 kg SAF trén mot tan nqguyén liéu 6 ché
d0 t6i wu hda san pham Jet, 2 ngudn UCO va m ca o thé tao co
56 nguyén liéu cho mot du an SAF quy md dang ké tai Viét Nam.

Tuy nhién, nguon cung khd dung con phu thudc vao hiéu
qua cta hé thong thu gom, chat lugng va miic d6 dong nhat clia
nguyeén liéu, nhu cau clia cdc nganh st dung canh tranh, chi phi
logistics ciing nhu kha ndng dap (ing yéu cau vé truy xuat nguon
goc va chling nhan bén viing. Do do, quy mé khoang 150 - 200
nghin tan SAF/ndm nén dugc xem la muc tiém nang ky thuat so
bo, can dugc xac nhdn bang nghién ctu chi tiét vé chudi cung ting
trudc khi xac dinh cong suat dau tu.

Tir goc do trién khai du an, UCO va m cé ¢ loi thé tuang doi
trong ngan va trung han do phu hop truc tiép véi cong nghé HEFA
- tuyén cong nghé cd miic d thuong mai héa cao nhat hién nay.
Déy la co s6 quan trong dé BSR wu tién danh gia HEFA trong giai
doan dau ctia 16 trinh phat trién SAF.

3.2. Nguén phu phdm néng nghiép cho ATJ va FT

Trong trung va dai han, viéc mé rong san lugng SAF chi
dua trén cac nqudn dau va md thai c6 thé gdp gidi han vé quy
mo ngudn cung. Vi vdy, cac nqudn sinh khdi va phu pham nong
nghiép can dugc xem xét nhu ngudn nquyén liéu bé sung cho céc
tuyén cong nghé ATJ va FT.

Viét Nam 6 loi thé dang ké vé san xudt nong nghiép. Theo dit
liéu nam 2023 ctia T6 chiic Luang thuc va Nong nghiép ctia Lién hop
quéc (FAD), tong san lugng bon nhom cay tréng chinh cda Viét Nam
gom ltia, mia, san va ngd khoang 80,1 triéu tan/nam. Udc tinh qua
trinh thu hoach ¢d thé tao ra téng cong khodng 77,1 triéu tan phu
phdm nong nghiép méi nam, trong do phu pham ti lda chiém ty
trong |6n nhat (Bang 3). Cac dong nqguyén liéu nay gom rom, trau,
than cdy, ba mia... c6 thé dugc chuyén hda thanh nhién liéu trung
gian hodc khi tong hop dé san xudt SAF thong qua AT) hodc FT.

Vigi gia dinh chi khoang 20% lugng phu pham ndi trén c6 thé
dugc huy dong cho muc dich san xuat nhién liéu va ap dung cac
hiéu sudt chuyén hda so bd la 1 tan phu pham thu duoc 60 - 80 kg
SAF, tiém nang san xudt SAF c6 thé dat khoang 1,0 - 1,2 triéu tan/
nam (Hinh 1). Con s6 nay cho thay nguon sinh khoi trong nudc c6
tiém nang I6n hon déng ké so vdi nhom nquyén liéu lipid va c6 thé
ddng vai tro quan trong néu nhu cau SAF tai Viét Nam tang manh
trong dai han.
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Bdng 3. Sdn lugng cdc logi cdy tréng chinh cia Viét Nam ndm 2023 va uéc tinh phu phdm néng nghiép [16]

Ll Loai cay trong

1 Lda 435
2 Mia 11,8
3 San 10,4
4 Ngd 44

Tong 80,1

1. Ngudn nguyén liéu cho cong nghé HEFA

Nguon feedstock chinh
Dau én da qua st M@ cd tra/basa Ché&bién thyc phdm
o7 dung (UCO) > o B vahogiadinn

Hiéu sudt chuyén hoa HEFA

San lugng thu hoach tit nong nghiép
(hat, cd, qud), triéu tin/nam

Phu pham néng nghiép
(rom, trau, than cdy, ba mia...), triéu tan/nam
56,0
47
44
12,0
771

2. Ngudn nguyén liéu sinh khi - Phu phdm ndng nghiép cho cong nghé AT)/FT

Cécloai sinh khi tiém néng
Romra W Mia S Sin

1tanUCO/mGcd | Tiém ndng SAF Hiéu sudt chuyén héa Tiém nang SAF
g | S . (khai thac 20%)
6 - !EI - ,.). ¥ ' 150-200 (oo A Ttinromra — ~1801itethanol—»60- 70 kg SAF 112
650 - 750 kg SAF | e be-aglh: I *
{nghin tan/nam CongnghéFT 43 .. _, 70-100kg triéu tdn/nam
(Jetmode) ' (Fischer-Tropsch) At 11NTOM™ = proic”  —60-80kgSAF a5 triay tén sinh khii

Déc diém ndi bat
O - Nguon liéu sén ¢6, chudi thu gom ngay cang phat trién
- (6ng nghé HEFA thuong mai hoa rong rai, trién khai nhanh

Hinh 1. Ngudn nquyén liéu tiém ndng cho phdt trién SAF tai Viét Nam.

kha dung (2023)
Dic diém ndi bat
- Nguon sinh khdi doi dao, phan bd rong khap ca nudc
- (ong nghé ATJ/FT phu hgp san xudt quy md I6n, phat théi thap

Tuy nhién, phu pham ndng nghiép tai Viét Nam phan bd phan
tan theo viing va mua vy, lam gia tang chi phi thu gom, béo quan
va van chuyén. Dong thai, mot phan déng ké phu pham hién da
dugc st dung cho thiic an chan nudi, phan bén, dot sinh khoi, vt
liéu hodc cac muc dich kinh té khac. Viéc khai thac cho SAF can
phéi xem xét canh tranh nguon nquyén liéu va tac dong dén cac
chudi gia tri hién htu.

Ngoai ra, ATJ va FT c6 chudi cong nghé phiic tap hon HEFA va
hién chua dat mic d6 thuong mai héa tuang duong. Vivay, loi thé
vé quy md ngudn sinh khdi chua da dé khang dinh tinh kha thi
kinh t€ ctia du an. Trong giai doan hién tai, nguon phu pham néng
nghiép nén dugc xem la nguon nquyén liéu chién lugc cho dai han,
dong thoi can tiép tuc nghién ctu vé kha nang thu gom theo viing,
cdng nghé tién xtr 1y, chi phi logistics, hiéu sudt chuyén héa va kha
nang dap (ing cac tiéu chi phat trién bén viing.

4.Dé xuat 16 trinh trién khai SAF ctia Tong céng ty Loc héa

dau Viét Nam

Tirndm 2025, BSR da san xuat va xuat ban thit nghiém thanh
cong SAF dat chiing nhan 1SCC EU va ISCC CORSIA cho céc chuyén
bay noi dia cla Vietnam Airlines. Diéu nay cho thdy Nha mdy Loc
ddu Dung Qudt san sang dap (ing cac yéu cau vé mat ky thuat va
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phap Iy trong viéc phoi tron thanh phan pha tron SAF (sustainable
aviation fuel blend component - SBC) nhap khau vdi Jet A-1 dé
cung (ing cho thi trudng trong nudc 6 giai doan 2026 - 2030. Trong
giai doan 2026 - 2035, BSR tap trung nghién ctiu dau tu du an SAF
theo cong nghé HEFA, muc tiéu dua vao van hanh thueng mai tir
nam 2031. Dy an nay ¢4 thé tich hap vdi co s6 ha tang hién co clia
Nha mdy Loc dau Dung Quat, nhu cac nguon phu trg (dién, nudc,
hoi trung ap, khi nhién liéu. . .), nguon Hz, hé thong nhép - xuat
nguon nquyén liéu va san phdm. Theo tinh toan so bd, viéc tich
hop gilip gidm chi phi dau tu (CAPEX) khodng 15 - 20%, tir d6 nang
cao tinh canh tranh va hiéu qua cho du an.

Vé tam nhin dai han (sau nam 2035), BSR tiép tuc dinh ky
danh gia tiém nang nguon cung sinh khoi tai Viét Nam gom phu
phdm nong lam nghiép, chat thai do thi va cac loai sinh khoi méi
¢6 thé khai thac. Viéc lwua chon cong nghé san xudt SAF trong dai
han khong chi dua vao miic dd trudng thanh cia cong nghé hay xu
hudng thi trudng qudc t&, ma con phai can nhac cac yéu to nhu: (i)
Kha ndng khai thac va thu gom sinh khdi thuc té, xét dén tinh canh
tranh nguon nquyeén liéu véi cac nganh khac nhu vét liéu tién tién,
thic dn chan nudi, phan bon hitu co.. ; (ii) Tinh bén viing trong
chudi cung (ing, bao gom chi phi logistics, cong nghé tién x( Iy va
hiéu qua thu hdi nguyén liéu; (iii) Kha nang dap ting cac tiéu chuan
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Ngén han 2025 - 2030

\
.

Trung han 2026 - 2035

Lé trinh trién khai SAF tai BSR

Dai han sau 2035 ‘

@_ — —
Da pha tron thanh cong

SAF + Jet-A1 ctia BSR

-Dat chiing nhan ISCCEU va ting dung cho cdc
chuyén bay noi dia.

- Lam nén tang cung (ting cho giai doan 2026
-2030.

' |_5| ISCC EU d dugc cép
LR

Hinh 2. Dinh huéng 16 trinh trién khai SAF tai BSR.

tuduan.

@

Nghién citu dau tu du an SAF-HEFA
(quy md ~ 100 nghin tan/nam)

- Hoan thanh nghién ctiu co hgi dau tu.

-Dang chudn bj hd so trinh phé duyét cha truong dau

Nghién citu va chuan bi mé hinh pilot ATJ,
FT, e-SAF

-Da dang hda cdng nghé: ATJ, FT, e-SAF.
- Nghién cttu ngudn nguyén liéu trong nudc pht hgp.

- Xay dung nang luc cdng nghé va doi tac chién lugc.

- Du kién van hanh thueng mai: 2031.

E Muc tiéu: van hanh thuong mai
nam 2031

= @ 2 Dadangcdngnghé - phit trién
a@A® bénving

moi trudng, chinh sach qudc té va quy dinh ndi dia. Trén nén tang
d6, cdc cong nghé ATJ va FT dugc uu tién nghién ctu, thir nghiém
va dau tukhi tdn dung hiéu qua duoc nguon sinh khoi trong nudc.

Bén canh d6, viéc phét trién cong nghé PtL can duoc dinh
huéng cho giai doan dai han, dac biét sau nam 2040, khi chi phi
nang lugng tai tao du kién gidm dang k€, qua d6 gép phan ha gi
thanh san xuat hydrogen xanh - yéu to dau vao then chét clia qua
trinh t6ng hop nhién liéu e-SAF. Nghién cGu chi ra rang chi phi
san xuat hydrogen tir dién phan 6 xu hudng giam manh trong
dai han, vi du gia trung binh cGa hydrogen xanh tai chéu Au c6
thé giam tir 6 - 7 EUR/kg hién nay xuéng con khoang 2 - 3 EUR/
kg vao nam 2050 nh¢ tién bd cong nghé va gia dién tdi tao ngay
cang canh tranh [17, 18]. Trong boi canh d6, cong nghé PtL sé ¢6
diéu kién thuan lgi hon dé dap ing dong thoi cac yéu cau vé hiéu
qué kinh té, hiéu qua giam phat thai carbon va kha nang trién khai
& quy md cong nghiép.

Lo trinh trién khai SAF (Hinh 2) vira gitp BSR da dang hoa
nguon cung SAF, vita dam bao hiéu qué tong thé vé kinh té - ky
thuat, moi truong va nang luc canh tranh trén ban do nhién liéu
hang khong bén viing & khu vuc va quéc té. DE dam béo phat trién
hiéu qua cac du an SAF tai Viét Nam can c6 cac chinh sach ho trg tir
Nha nudc, cu thé nhu:

- Vel trinh stt dung SAF: Can ¢ quy dinh bat budc st dung
SAF cho nganh hang khong tai Viét Nam (&p dung cho cac chuyén
bay trong nuidc va cac chuyén bay qudc té khéi hanh tir Viét Nam)
nhdm thuc hién cam két giam phat thai va thiic day nhu cdu thi
trudng nhién liéu xanh.

- V& nguon nguyén liéu: Can ban hanh cac co ché vu tién
cho doanh nghiép trong nudc thu mua nqguyén liéu thay vi xuat
khau hodc mién/giam thué cho nguyén liéu nhap khau khi nguon
cung trong nudc thiéu hut.

- Vé uu dai tai chinh:
+ Ap dung uu dai thué thu nhap cho cac doanh nghiép khi

dau tu vao du an SAF, dong thai ho trg tin dung lai suat thap va
huy dong von tir ODA, FDI hodc quy nang lugng xanh;

+ Kién nghi B4 Tai chinh/Ngén hang Nha nu6c cho du an SAF
vay thuong mai thai gian dai hon 12 nam.

5.Két luan

Nghién c(tu danh gid kha nédng phat trién SAF trén 3 khia canh
chinh gom miic d6 trudng thanh cla céng nghé, tiém nang nguon
nquyén liéu tai Viét Nam va kha nang tich hop véi co'sé ha tang loc
dau hién hitu cta BSR. Két qua cho thay viéc lua chon céng nghé
can dugc thuc hién theo tling giai doan thay vi ap dung mot gidi
phép duy nhat cho toan bd 16 trinh phat trién SAF.

Trong giai doan ngan va trung han, HEFA dugc danh gid la
cong nghé phu hgp nhat di vai BSR nhe mc do trudng thanh va
thuong mai hda cao, kha nang str dung cac nquyén liéu lipid san
€6 trong nudc nhu UCO va mé cd, dong thoi c6 kha nang tén dung
mot phan ha tang, tién ich va kinh nghiém van hanh hién hitu ctia
Nha may Loc dau Dung Quat. Két qua danh gia nguon nguyén liéu
cho thay Viét Nam c6 tiém ndng ho trg dy an HEFA quy md ban
dau khoang 100 nghin tan SAF/ndm; tuy nhién, quy mé dau tu
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cudi cling can dugc xac dinh trén co s6 danh gia chi tiét kha nang
thu gom, tinh 6n dinh cia nguén cung, canh tranh nguyén liéu,
logistics va yéu cau chiing nhan bén viing.

Trong dai han, gidi han vé nguon dau va md thai ¢ thé trg
thanh yéu to han ché kha ndng mé rong HEFA. VGi khoang 77,1
triéu tan phu pham tir cac cdy trong chinh dugc udc tinh trong
nghién cdu, Viét Nam cd tiém ndng phat trién cac tuyén st dung
sinh khoi nhu ATJ va FT. Tuy nhién, kha ndng thueng mai hda cac
tuyén nay phu thudc vao su cai thién vé hiéu sudt cong nghé, chi
phi dau tu va kha nang hinh thanh chudi cung ting sinh khéi quy
m0 I6n. PtL nén dugc xem la dinh huéng dai han hon, khi nguon
dién tai tao, hydrogen xanh va ha tang carbon phat trién dén mdic
dt kha nang canh tranh.

Trén o s& do, nghién ciiu dé xuat BSR trién khai SAF theo 19
trinh 3 giai doan: ti€p tuc phat trién nang luc phdi tron va cung
tng SAF trong ngan han (2025 - 2030); nghién cttu dau tu du an
HEFA va hudng téi muc tiéu van hanh thueng mai tir nam 2031
(2026 - 2035); dong thai tling budc xdy dung co s6 di liéu nguyén
liu, ndng luc cong nghé va quan hé ddi tac dé chuan bi cho ATJ, FT
va PtL trong dai han (sau 2035).

K&t qua nghién ctiu cho thdy tinh kha thi cla phat trién SAF
tai Viét Nam khong chi phu thudc vao lua chon cong nghé. Chuoi
cung (ing nguyén liéu co kha nang truy xudt va dap ting tiéu chi
bén viing, ca ché tao nhu cau SAF d r rang, cling cac chinh sach
hé trg vé dau tu, tin dung va thi trudng la diéu kién can thiét dé
giam rdi ro dau tu va thic day thuong mai héa SAF. Viéc két hop
|gi thé ha tang ctia Nha mdy Loc dau Dung Quat vdi ngudn nguyén
liéu trong nuGc va 19 trinh cdng nghé phu hgp theo ting giai doan
la co's& d€ BSR tham gia hiéu qua vao qua trinh hinh thanh chudi
gid tri SAF tai Viét Nam.
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DEVELOPMENT ORIENTATION FOR SUSTAINABLE AVIATION FUEL OF THE
PETROVIETNAM REFINING AND PETROCHEMICAL CORPORATION

Bui Ngoc Duong, Nguyen Viet Thang, Mai Tuan Dat, Tran Hai Ninh, Dinh Van Nhan, Nguyen Thi Thanh Yen

Petrovietnam Refining and Petrochemical Corporation (BSR), Quang Ngai Province, 53114, Vietnam

KEY WORDS ABSTRACT

Sustainable aviation Sustainable aviation fuel (SAF) plays an important role in the aviation sector’s decarbonization pathway
fuel, SAF pathways, due to its compatibility with existing aircraft engines and fuel infrastructure, requiring minimal
ASTM D7566, Dung technological modifications. Based on an analysis of the SAF market and policy landscape, an assessment
Quat refinery. of the maturity of current SAF production technologies, and an evaluation of the potential availability of

feedstocks in Vietnam, this study proposes a SAF development roadmap for Petrovietnam Refining and
Petrochemical Corporation (BSR) for the periods before and after 2035.

The results indicate that the HEFA (hydroprocessed esters and fatty acids) pathway represents the most
feasible option for short- and medium-term deployment at the Dung Quat Refinery, owing to its relatively
low investment cost, high level of commercialization, and ability to utilize locally available feedstocks
such as used cooking oil and fish oil. In the long-term, as technological and economic barriers continue
to decline, the study recommends ongoing monitoring and evaluation of other promising pathways,
including alcohol-to-jet (AT)), Fischer-Tropsch (FT) and power-to-liquid (PtL).

The study also highlights that a comprehensive policy framework, effective financial mechanisms, and a
stable feedstock supply chain are critical prerequisites for the successful implementation of SAF projects.
These factors will play an important role in supporting Vietnam's commitment to achieving net-zero
greenhouse gas emissions by 2050.
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