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Tém tit:

Bai bdo phan tich co sé khoa hoc, thuec tién va I trinh phdt trién hydrogen, amoniac xanh cia Tdp dodn Cong
nghiép Than - Khodng san Viét Nam (TKV) dén nam 2030, tam nhin dén nam 2045 dia trén két hop phiong
phdp tiép can tir trén xudng va tir dui 1én. Két qua nghién ciru chi ra TKV ¢6 i thé dic thit nho khd nang tich
hop nguon néng heong tdi tao tai bai thai, mdt bang sau khai thac véi phu tdi cong nghiép hién hiu. Hydrogen
va amoniac xanh dwge dinh hidng la cau phan tich hop trong hé sinh thdi “Than - ién - Khodng san/Luyén
kim - Héa chat/Vit liéu né cong nghiép - Logistics”, trong dé hydrogen xanh la hwéng wu tién dai han, con
hydrogen lam la nguon bé sung cé diéu kién. Nghién civu xdc dinh muc tiéu dinh heong, 16 trinh ba giai doan
dén nam 2045, cac phan khiic tmg dung wu tién va hé gidi phdp toan dién vé Hydrogen Hub, nguon von, cong
nghé, thi truong va nhdn luc, cung cdp co sé khoa hoc phuc vu qud trinh chuyén déi xanh cia Tap doan.

Tir kKhéa: hydrogen xanh, amoniac xanh, TKV, chuyén dich ndang heong, kinh té tuan hodn

Green hydrogen and green ammonia development strategy of Vietnam
National Coal and Mineral Industries Holding Group: Practical basis,
roadmap, and implementation solutions

Abstract:

The energy transition and Vietnam's commitment to achieving net-zero emissions by 2050 require Vietnam
National Coal and Mineral Industries Holding Group (TKV) to transform its development model. This study
examines the scientific and practical foundations and the roadmap for developing green hydrogen and
green ammonia at TKV through 2030, with a vision to 2045, using a combination of top-down and bottom-
up approaches. The findings indicate that TKV possesses distinctive advantages arising from its ability
to integrate renewable energy resources on waste dumps and post-mining land with existing industrial
loads. Green hydrogen and green ammonia are positioned as integrated components of the “Coal - Power
- Minerals/Metallurgy - Chemicals/Industrial Explosives - Logistics” ecosystem, with green hydrogen
identified as the long-term priority and blue hydrogen as a conditional supplementary option. The study
establishes quantitative targets, a three-phase roadmap through 2045, priority application segments, and
a comprehensive set of solutions concerning Hydrogen Hubs, financing, technology, markets, and human
resources, thereby providing a scientific foundation for TKV's green transition.

Keywords: green hydrogen, green ammonia, TKV, energy transition, circular economy
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1. it van dé

Chuyén dich nang lwong va giam phat thai khi nha kinh 1a xu hudng toan cau. P6i voi Viét Nam, cam
két dat phat thai rong bang “0” vao nam 2050 dit ra yéu cau thuc day chuyén d6i mé hinh ning luong hiéu
qua va phat thai thap, bao dam an ninh ning luong qudc gia theo 16 trinh phu hop voi dic thu ting nganh.
V& chinh sach, Nghi quyét s 57-NQ/TW ngay 22/12/2024 ctia B6 Chinh trj nhin manh vai trd ctia khoa
hoc, cong nghé va ddi mai sang tao; Nghi quyét sé 70-NQ/TW ngay 20/8/2025 x4c dinh dinh hudng bao
dam an ninh ning luong qudc gia dén nim 2030, tim nhin dén nam 2045 c6 dé cap dén hydrogen. Quyét
dinh s 165/QD-TTg ngay 07/02/2024 cta Thii tuéng Chinh phii phé duyét Chién lugc phat trién ning
lugng hydrogen Viét Nam va Quyét dinh s6 366/QD-BCT ngay 21/02/2024 ctua B Cong Thuong di cu
thé hoa ké hoach thuc hién.

Tap doan Cong nghiép Than - Khoang san Viét Nam (TKV) sé hiru chudi hoat dong tich hgp gom khai
thac than, san xuét dién, ché bién khoang san, luyén kim, san xudt hoa chét - vat liéu nd cong nghiép va
logistics. Chudi gi4 tri nay vira tao ra nhu cau nang luong 16n, vira phat sinh phat thai carbon tham hut
cao & nhitng phan khuc kho dién héa truc tiép. Nham cha dong chuyén dich, TKV nghién ctru xdy dung
“Chién lugc phat trién Hydrogen va Amoniac xanh dén nam 2030, tim nhin dén nim 2045” v&i muc tiéu:
phat trién TKV theo huéng kinh té xanh, kinh té tuan hoan, ting cudong tmg dung hydrogen/amoniac xanh
va cong nghé CCS/CCUS dé giam phat thai, hudng tdi trung hoa carbon vao nam 2050.

Khac v6i cach tiép can don thudn vé quy mé san xudt, Chién lwgc cua TKV tich hop chudi san xuét - tiéu
thu - luu trir - van chuyén, léy nhu cau st dung ndi bo va hi¢u qua giam phat thai lam trong tam. Bai viét trinh
bay co s khoa hoc, tiém ning, quan diém, 1§ trinh va h¢ giai phap thuc thi cha yéu ciia Chién luoc, 1am 16
kha niang hinh thanh hé sinh thai hydrogen/amoniac xanh gin véi dic thu nganh than - khoang san.

2. Co s6 1y thuyét va phwong phap nghién ciru

2.1. Co s6 Iy thuyét

Nghién ctru dua trén 1y thuyét chuyén dich ning luong bén virng, kinh té tudn hoan va quan tri hé sinh
thai cong nghiép tich hop. Viéc phat trién hydrogen/amoniac xanh déng vai tro kép: vira 13 ngudn nhién
lidu/nang lugng thay thé nhién lidu hoa thach trong cac phan khiic kho khir carbon, vira 1a nguyén liéu dau
vao cho nganh Hoéa chit va Vat liéu nd.

2.2, Phwong phap nghién ciru

Chién luge duoc xay dung dya trén su két hop hai hoa giita 2 phwong phép tiép can:

- Tiép can tir trén xudng (top-down): Bao dam tinh dong bd gitta dinh hudng phat trién hydrogen/
amoniac xanh ctia TKV véi cac chién luge, quy hoach ning lugng, dién lyc va cam két gidm phat thai
quéc gia.

- Tiép can tir dudi 1én (bottom-up): Khao sat, danh gia hién trang phu tai, co s¢ ha ting, quy dat bai thai,
mat béng sau khai thac va diéu kién k¥ thuat tai cac don vi thanh vién cia TKV.

Hé thong phuong phéap cu thé bao gdm: (i) Ra soat chinh sach va phap luat; (ii) Diéu tra, khao sat thu
thap sb liéu thuc té; (iii) Phan tich chudi gia tri hydrogen/amoniac; (iv) Phéan tich nhu cau tiéu thu va kinh
té - ky thuat (CAPEX, OPEX, LCOH/LCOA); (v) Phan tich phat thai va vét carbon vong doi (LCA); (vi)
Phén tich SWOT, quén tri rai ro va tham chiéu kinh nghiém qudc té vé Hydrogen Hub, ddng dét amoniac,
cong ngh¢ DRI va pin nhién li¢u.

2.3. Xay dwng cdc kich béin phdt trién

Nghién ciru xay dung kich ban phat trién theo 3 giai doan: 2026-2030 (chuén bi), 2031-- 2040 (thi diém
mé rong va hinh thanh Hydrogen Hub), va 2041-2045 (mé rong quy mo va tich hgp hé sinh thai). Doi
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v6i hydrogen xanh, nghién ctru sang loc tiém ning dién mat troi trén dat bii thai va ving sau khai thac dé
hinh thanh 05 cum phat trién: Udng Bi - Dong Triéu, Ha Long - Cam Pha hdm 16, Cam Pha 16 thién, Tan
Rai va Nhan Co. Khi hoa than két hop CCS/CCUS (hydrogen lam) duoc xem xét 1a phuong an bd sung
c6 diéu kién.

3. Két qua va thao luin

3.1. Két qud nghién ciru

Két qua nghién ctru, phan tich va tinh toan trong du thao Chién luoc phat trién Hydrogen va Amoniac
xanh ctia TKV dén nam 2030, tam nhin dén nim 2045 bao gém cac ndi dung quan trong duge duc két lai
thanh quan diém, muyc tiéu phat trién, dinh huéng va giai phap trién khai thuc hién, 1am co s dé xay dung
ké hoach thuc hién thyuc té cia TKV.

3.1.1. Quan diém phat trién hydrogen va amoniac ciia TKV

Thit nhdt, hydrogen va amoniac la céng cu ho tro chuyén dich nang lwong va giam phat thdi

Hydrogen va amoniac xanh khong dugc xem 1a muc tiéu phat trién doc 1ap ma la mdt trong cc cong cu
hd trg TKV giam sir dung nhién liéu hoa thach, thay thé mot phﬁn nhién li¢u va nguyén li¢u carbon trong
nhirng phan khuc tham hut cao. Hiéu qua ctia Chién luge vi vay can duoc danh gia khong chi thong qua
san luong hydrogen/amoniac xanh san xuit ma con thong qua luong phat thai giam duoc, mirc do thay thé
nhién liéu hoa thach, mic d6 thay thé hydrogen/ amoniac xanh trong cic qua trinh céng nghiép dang sir
dung hydrogen xam hién hitu, hiéu qua sir dung tai nguyén va hiéu qua kinh té cua toan chudi.

Thit hai, phat trién hydrogen/amoniac xanh gdn véi chudi gid tri hién hitu

Hydrogen/amoniac xanh cn duoc tich hop voi cac nganh san xuit hién hitu cua TKV, gom: Than,
Pién, Khoang san/Luyén kim, Hoa chat/VLNCN va Logistics. Cach tiép can nay cho phép tan dung phu
tai hién hitu, giam nhu cau x4y dung thi trudng méi hoan toan va rat ngan khoang cach giita san xuét va
tiéu thu.

Thir ba, phdt trién theo nguyén tic thin trong, tieng bude va gdn voi thi truong

Trong giai doan dén ndm 2030, wu tién cac du 4n quy md phi hop, c¢6 phu tai tiéu thy 16 rang va c6 kha
ning kiém ching cong nghé. Viéc dau tu mé rong chi duge xem xét sau khi ¢6 két qua thuc té vé CAPEX,
OPEX, LCOH/LCOA, hiéu suét, an toan, gidm phat thai va kha nang tiéu thy.

Thir tu, hydrogen xanh la hwéng wu tién dai han; hydrogen lam la phwong én bé sung cé diéu kién

Hydrogen xanh tur dién tai tao dugc xac dinh 1a hudng phat trién dai han cua TKV. Hydrogen lam tu
khi hoa than két hop CCS/CCUS chi dugc xem xét khi dong thoi dap tng cac didu kién vé hiéu suit cong
nghé, ty 1¢ thu giir CO., giai phap van chuyén va luu trit/sir dung CO, chi phi va yéu cau phat thai.

Thit ndm, phdt trién hydrogen/amoniac xanh gdn véi kinh té tuan hoan va chuyén dich céng bang

Cac nguf")n lwc hién hitu nhu bai thai mo, mat béng sau khai thac, ha tﬁng dién va logistics dugc xem
xét dé phat trién cac du 4n ning luong tai tao va hydrogen. Pong thoi, qua trinh chuyén d6i can gan véi
dao tao lai va chuyén ddi k¥ nang cho nguoi lao dong trong cac linh vyc than, co khi, di¢n va hoa cht.

3.1.2. Muc tiéu phat trién va nhu cau hydrogen/amoniac

Qua nghién ctru va phan tich, Chién lugc di xac dinh dwge nim nhém muc tiéu chinh:

(1) Hinh thanh ning lyc san xuét hydrogen xanh tir nguén dién tai tao trén bai thai, khu vuc sau khai
thac va dat cong nghiép cta TKV, timg budc két hop dién gio va hé thong luu trit nang lugng;

(2) Hinh thanh thi truong hydrogen/amoniac xanh ndi bg, uu tién cac linh vuc hoa chét, nhiét dién,
luyén kim, khai thac - vén tadi mé va cac thiét bi str dung nhién liéu hydrogen/amoniac;

(3) Phat trién amoniac xanh vira 1a san phdm hoa chit vira 1a chit mang hydrogen, theo chudi: Pién tai
tao — Hz xanh — NH; xanh — luu trit/van chuyén — sir dung.
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(4) Tng bude nghién ciru, thir nghiém va lam chu cac cong nghé chi chédt, truée hét 1a cong nghé dién
phén, tong hop amoniac, luu trit, van chuyén va st dung hydrogen/amoniac;

(5) Téi wu hoa hiéu qua giam phat thai cua toan hé sinh thai TKV, trong d6 san luong hydrogen/
amoniac xanh chi 12 mot chi tiéu dau ra; hiéu qua giam phat thai va hiéu qua kinh té - méi trudng méi la
céc tiéu chi quyét dinh d6i voi viéc mé rong quy mo.

Theo cac kich ban nghién ctru, nhu cdu hydrogen quy déi cia TKV c6 thé dat khoang 175-360 nghin
tan H. quy d6i/nam trong giai doan 2031-2040 va 386-682 nghin tin Hz quy dbi/nim trong giai doan 2041-
2045, phu thudc nhiéu vao gia thiét dau vao.

Bang 1. Dy bao nhu céu tiéu thu hydrogen quy d6i trong TKV
(don vi: nghin tan Hz/ndm)

2031-2040 2041-2045
Phén khuc phuy tai Kichban | Kichban | Kichban | Kich ban

co s& cao co so cao

Van tai mé va khai thac than 6 15 20 29
Coéng nghiép hoa chét va phan bén 28 83 28 156
San xuét dién va nhiét - dong dét 103 206 206 310
Khoang san, kim loai mau va luyén kim 37 56 131 187
Tbng cong 175 360 386 682

(Nguon: Dy thao Chién lwgc phat trién Hydrogen va Amoniac xanh ciia TKV dén nam 2030,
tam nhin 2045, 2026)
Két qua cho thdy, san xuat dién va nhiét c6 tiém ning tré thanh phan khuc tiéu thu hydrogen quy ddi 16n
nhét, dic biét trong kich ban mé rong dong ddt ammonia. Trong khi d6, hoa chat va luyén kim c6 y nghia dic
biét vé kha ning hinh thanh thi trudng sém do da ton tai nhu ciu nguyén liéu va co s& ha tang cong nghiép.
Cén phén biét giita tong nhu cau hydrogen quy d6i theo cac kich ban trén v6i nhu cau hydrogen ndi bo
khoang 233.630 tan/nam duoc xac dinh trong mot hé quy chiéu phy tai dai han khac ctia nghién ciru. Hai
chi tiéu nay c6 sy khac biét vé pham vi phu tai va mirc do chuyén ddi nhién lidu. Day 1a vin dé cin dugc
phan dinh rd trong Chién lugc dé xac dinh quy mé thi trudng hydrogen nodi bo ciia TKV.
3.1.3. Tiém ndng sdan xudt va mé hinh phat trién Hydrogen Hub
Trén co s& khao sat thuc té, nghién ctru budc dau xac dinh 5 cum dia 1y c6 kha nang hinh thanh cac
trung tim san xuét va tiéu thy hydrogen/amoniac.
Cum 1, 2 va 3 gom Ubng Bi - Pong Triéu, Ha Long - Cam Pha ham 16 va Cam Pha 1§ thién
Day 1a cac khu vuc c6 su két hop gitta hoat dong khai thac than, co sé cong nghiép, ha ting dién, ha
tang cong nghiép, phu tai lién quan dén khai thac - van tai va quy dat sau khai thac. Cum nay c6 thé duoc
nghién ctru phat trién ngudn dién mit troi dé cung cap cho qua trinh dién phan hydrogen dé cung cip cho
phu tai cong nghiép tai chd. Bén canh d6, hydrogen/amoniac xanh va pin nhién liéu tir hydrogen dugc san
xudt ra c6 thé duoc nghién ctru 4p dung cho phuong tién vén tai hang nang, thiét bi mé va mot sb phu tai
cong nghiép lan can.
Cum 4 Tan Rai va Cum 5 Nhan Co
La 2 cum c6 lgi thé vé chudi khai thac - ché bién bauxite/alumin, tao diéu kién nghién ctru sir dung
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hydrogen trong mot sb cong doan nhiét va phat trién nguén dién tai tao tai cac khu vuc phu hop. Co thé
phat trién hydrogen xanh theo mé hinh tich hop ngudn dién tai tao véi phu tai cong nghiép alumin va cac
co s san xuat lién quan.

Tir ndm cum trén, mo hinh phat trién dugc dé xuét theo cdu trac:

Hub Nang luong tai tao — H> Hub — NHs Hub — Cac h¢ tiéu thu cdng nghiép.

M5 hinh nay cho phép giam khoang cach van chuyén hydrogen, ting kha ning sir dung truc tiép tai chd
va timg budc phat trién ammonia nhu chat mang hydrogen khi quy mé san xuét ting hon.

Déi véi cong nghé dién phan PEM va alkaline c6 thé dugc xem xét nhu hai nhom coéng nghé chi dao.
Viéc lua chon cong nghé cu thé s& dya trén quy mo du an, dédc tinh nguén dién, yéu cAu van hanh, chi phi
dau tu, hiéu suat, kha nang dap mg phu tai bién thién va kha ning cung tng thiét bi.

3.1.4. Lj trinh phat trién dén nam 2045

Giai doan 2026-2030: Chuan bj

Muc tiéu cua giai doan nay la hinh thanh nén tang cong nghé, thé ché, nhan luc va thi truong. Cac
nhiém vu trong tam gf”)m: (1) Khéo sat, xac dinh cac khu vuc co tiém nang dién mat troi tai bai thai va khu
vuc sau khai thac; (ii) Nghién ctru phat trién cic cum PV quy mé phti hop két hop hé thong dién phan; (iii)
Danh gia kha ning st dung ngudn dién tai tao ty diung va DPPA; (iv) Nghién ctru BESS dé ting kha ning
van hanh 6n dinh cta hé théng dién phan; (v) Xac dinh cac phu tai noi bd c¢6 kha nang str dung hydrogen/
amoniac; (vi) Xay dung tiéu chuan ky thuat, quy trinh an toan va yéu cau quan ly méi trudng; (vii) Chuan
bi cac du an trinh dién.

Két qua quan trong & giai doan nay 1a xac dinh duoc cac du 4n c6 thé trién khai thi diém, ngudn vén,
co s& phap 1y va cac diéu kién can thiét khac dé trién khai thi diém & giai doan tiép theo.

Giai doan 2031-2040 - Thi diém mé rong va hinh thanh Hydrogen Hub

Giai doan nay s& tap trung nghién ctru lya chon cac dy an trién khai thi diém bao gdm it nhét: 1-2 dy
an Hz xanh; 1 du 4n H. — NH; xanh; 1 du 4n d6t kém NHs; 1 du an st dung H2/NHs trong van tai mo; va
nghién ctru pilot khi héa than + CCS/CCUS.

Day 1a giai doan chuyén tir nghién ciru sang trién khai thi diém, va bat ddu phat trién cac du 4n c6 tinh
thuong mai. M6 hinh phat trién chu dao duoc dé xuat 1a: Dién mit troi/Dién gi6 — H2 — NHs — céac trung
tam tiéu thy cong nghiép.

Céac Hydrogen Hub duoc hinh thanh tai nhitng khu vuc dap tng dong thoi cac diéu kién veé:

- Ngudn nang lugng tai tao;

- Phu tai cong nghiép;

- Co so hoa chit, nhiét dién hodc luyén kim;

- Ha tang giao thong va logistics;

- Piéu kién pht hop dé xay dung hé thong luu trit va phan phdi.

Két qua quan trong nhét cia giai doan nay 1a hinh thanh co so dit liéu thuc té vé CAPEX, OPEX,
LCOH/LCOA, hiéu su.'?'lt, ti€u thy nudc, an toan, phat thai va hi€u qua van hanh dé kiém chung. Budc dau
m& rong tmg dung Ho/NHs trong cac nganh cé nghiép ciia TKV: hoa chat; dong dot nhiét dién; phuwong tién
va thiét bi mo; vén tai logistics; cac cong doan phu hop trong luyén kim.

Giai doan 2041-2045 - Phat trién quy mo 16n va tich hop hé sinh thai

DPén giai doan nay, hydrogen/amoniac duoc dinh hudng tré thanh mot cdu phan cua hé théng ning
lugng va san xudt cong nghiép ciia TKV. M6 hinh san xuat hydrogen xanh chii dao duoc xac dinh 1a: Dién
mat troi + Dién giéo + BESS — Dién phan — Hoa.
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NH: xanh c¢6 thé try thanh chit mang va nhién liéu céng nghiép quan trong cho: luu trit ning lugng; van
chuyén niang luong; san xuat dién va nhiét; cong nghiép hoa chat; mot sé phuong tién va thiét bi cong nghiép.

Hydrogen lam tir khi hoa than két hop CCS/CCUS chi duge mé rong néu dép tmg dong thoi cac dicu
kién: (i) hiéu suat khi hoa phu hop; (ii) ty 1¢ thu giit CO: cao; (iii) ¢6 giai phap van chuyén va luu trit/sir
dung COz; (iv) chi phi canh tranh; (v) dap ing cac yéu cau vé phat thai va méi trudng. Nhu vay, hydrogen
lam dugc xem 13 ngudn bd sung c6 didu kién, khong 1am thay ddi dinh hudng wu tién dai han dbi véi
hydrogen xanh.

3.1.5. Binh huéng phdt trién cdc vng dung theo cdc linh viee cong nghiép

Linh vuc Hoa chit va Vat liéu nd cong nghiép (VLNCN)

Pay 1a mot trong nhitng linh vuc ¢6 kha nang hinh thanh nhu cau hydrogen tuong d6i rd rang va sém
nhit trong TKV. Pay 1a linh vyc tiéu thu nén tang va mang tinh dot pha som nhit caa TKV. TKV nghién
ctru g dung hydrogen xanh/lam dé thay thé ting phan hydrogen xam trong quy trinh san xuat amoniac,
axit nitric va amoni nitrat (tién chit thudc nd). Amoniac xanh khong chi dong vai tro 1a nguyén liéu hoa
chat ma con 1a chit mang hydrogen (hydrogen carrier) phuc vu ton trit va van chuyén. Khi du tiém luc,
NH3 xanh hodc lam ctia TKV c6 thé tham gia chudi san xuat phan dam va cung tmg cho thi truong Viét
Nam.

Hydrogen xanh c6 thé dwgc nghién ctru dé ting bude thay thé hydrogen c6 ngudn gde héa thach trong
chudi san xuat ammonia va cic san pham hoa chat lién quan. Theo d6, chudi Dién tai tao — Hz xanh —
NH; xanh — héa chat/VLNCN c¢6 thé trg thanh mot trong nhirng chudi gia tri wu tién. Khi d6, NHs xanh
ddng thoi c6 thé dong vai tro 1a chdt mang hydrogen, gitip giai quyét mot phan thach thirc v& luu trit va
véan chuyén hydrogen trong truong hop khoang cach gitra noi san xuét va noi tiéu thy tiang 1én.

Linh vyc San xuét Dién nhiét

TKV c6 thé nghién ctru 16 trinh dong d6t NHs tai cac nha may nhiét dién than phu hop. Theo cac gia
thiét nghién ctru:

- Giai doan 2031-2040: thtr nghiém dong d6t NHs & mirc khoang 10-15%;

- Sau nim 2040: nghién ciru nang ty 1¢ 1én khoang 20-30% khi cong nghé dugc thwong mai hoa va diéu
kién kinh té - ky thuat cho phép.

Chi phi cai tao hé théng va phat trién ngudn nhién lidu phdi tron cin dwgce danh gia riéng cho tirng nha
may trén co s dic tinh 10 hoi, hé thong cap nhién lidu, kiém soat phat thai, hiu suat va yéu cau an toan.
U'dc tinh so bd trong nghién ciru cho thdy tong nhu cau dau tu c¢6 thé 1én dén khoang 420-570 triéu USD.
Gié tri nay can tiép tuc dugc tinh toan va cap nhét ¢ budc nghién ctru kha thi.

Linh vuc Khai thac va Van tai mo

Déi v6i van tai mo, hydrogen va ammonia xanh c¢6 thé duoc nghién ciru nhu mét trong cac phuong an
thay thé diesel ddi v&i cac phuong tién co tai trong 16n va chu ky van hanh lién tuc.

Lo trinh dé xuit:

- Pén nam 2030: nghién ctru chuyén d6i mot phan doi xe tai mo, xe xuc 14t va dau kéo sang pin nhién
liéu hydrogen/ammonia hodc cac cong nghé sir dung truc tiép hydrogen/ammonia xanh pht hop;

- 2031-2040: thi diém 1-2 tram nap hydrogen tai cac mo than 16 thién phu hop;

- Sau nam 2040: mé rong quy md khi cong nghé, ha ting cung cap nhién lidu va hiéu qua kinh té duoc
chung minh.

Viéc lya chon giira pin nhién liéu hydrogen, dong co d6t trong sir dung hydrogen/ammonia va phuong
an dién khi hoa truc tiép can dugc danh gid trén co sé chu ky van hanh, tai trong, dia hinh, khoang cach
van chuyén, thoi gian nap va tong chi phi vong doi.
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Linh vuc Khoang san va Luyén kim

Trong linh vuc khoang san va luyén kim, hydrogen trudc mét c6 thé duge nghién ciru thay thé mot phin
nhién li€u hoéa thach trong cac cong doan nhiét phu hop. Giai doan 2031-2040 trién khai thi diém, trong
tam c6 thé 1a cac thiét bi phu trg nhu 16 sy, 16 hoi va mot sd thiét bi nhiét.

Sau nam 2040, khi diéu kién cong nghé va kinh té cho phép, nghién ciru c6 thé mo rong sang cac cong
nghé luyén kim st dung hydrogen 1am tac nhan hoan nguyén, trong d6 c6 cong nghé hoan nguyén sit truc
tiép (DRI) bang hydrogen ddi v6i cac chudi san xuét phu hop.

3.1.6. Hé cac gidi phap thuc thi

Phat trién mé hinh Hydrogen Hub

TKYV can xay dung mé hinh quan 1y va phat trién Hydrogen Hub theo nguyén tic tich hop: Ngudn ning
luong tai tao — san xudt H. — chuyén héa NHs — luu trit/van chuyén — phu tai cong nghiép. Cac Hub
can duoc lya chon dya trén bon nhom tiéu chi: ngudn ning luong téi tao; phu tai hydrogen/ammonia; ha
tang k¥ thuat; diéu kién kinh té - méi truong va kha ning mo rong.

Cach tiép can nay gitp han ché tinh trang san xuat hydrogen nhung thiéu thi truong tiéu thu va giam
chi phi van chuyén.

Gidi phdp vé nguoén von

Do chudi gia tri hydrogen/amoniac xanh c¢6 nhu cau von 1én va mac d6 bat dinh vé cong nghé va thi
truong con cao, chién luoc tai chinh can duoc trién khai theo ting giai doan.

Giai doan dén nam 2030: wu tién vén chu s& hiru, von khoa hoc - cong nghé va céc nguén hd trg bén
ngoai cho khéo sat, R&D, chuén hoa, dao tao va dy an trinh dién.

Sau nim 2030: nghién ctru huy dong v6n hdn hop (blended finance), tin dung xanh, trai phiéu xanh,
hop tac dau tu va cac ngudn tai chinh khi hau quéc té phu hop.

Nguyén tic quan trong 1a quyét dinh dau tu phai dya trén kha ning hinh thanh thi trudong, hiéu qua
kinh té, hidu qua giam phat thai va kha nang kiém soat riii ro, tranh mé rong quy mé chi dya trén muc
ti€u san luong.

Céng nghé va déi méi sdang tao

Céac nhom cong nghé duoc lya chon wu tién nghién ciru gdbm: (1) dién phan nudc; (2) hé thong BESS;
(3) tong hop ammonia; (4) luu trit hydrogen va ammonia; (5) van chuyén hydrogen/ammonia; (6) st dung
hydrogen/ammonia trong nhiét dién; (7) pin nhién li¢u va phuong tién mo; (8) DRI st dung hydrogen; (9)
khi hoa than; (10) CCS/CCUS; (11) hé thdng quan 1y va t6i wu hoa ning lugng.

Cung véi dau tu thiét bi, TKV can xay dung nang lyc danh gia cong ngh¢ doc 1ap, nham han ché rui ro
phu thudc vao mot nha cung cip hodc mot cau hinh cong nghé duy nhat.

An toan, moi trwong va qudn tri rui ro

An toan 1a diéu kién tién quyét d6i voi moi du an hydrogen/ammonia do dic tinh d& chay cta hydrogen,
thé tich 16m, ap suét van hanh cao va tinh déc cia ammonia. Cac du an can thiét lap hé théng quan ly an
toan theo toan bg vong doi, bao gém: thiét ké va lua chon vat liéu; kiém dinh thiét bi; phat hién va kiém
soét ro ri; phong chong chay nd; quan 1y khoang cach an toan; quy trinh van hanh va bao tri; dao tao va
g pho sy cb. Pong thoi, can x4y dung hé thong MRV (Measurement, Reporting and Verification) d6i véi
phat thai khi nha kinh va céc chi tiéu méi truong.

Phuong phap LCA can duoc timg budc ap dung dé xac dinh cudng do phat thai caa hydrogen/ ammonia
trong toan bo chudi gia tri. Pay 13 co so quan trong dé dénh gia tinh thuc chit cta san pham “xanh”, phuc

vu y€u cau thi truong va cac co che quan ly carbon.
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Bén canh vét cac bon, can quan 1y cac chi tiéu khac nhu lugng tiéu thy nudc (water footprint), chat thai
tir thiét bi dién phan, mang dién phan, pin luu trit va tim quang dién hét vong doi.

Phat trién thi truong va co ché tiéu thu

Thi truong ndi bo can dugc xem 13 bude dém dé gidm rui ro thi trudng trong giai doan dau. Cac hop
dong tiéu thy dai han giira don vi san xuat va don vi sir dung hydrogen/ammonia trong TKV ¢6 thé dugc
nghién ctru nhim tao co sé cho quyét dinh dau tu.

Sau khi hinh thanh thi truong noi bd, TKV ¢ thé mé rong sang khach hang cong nghiép trong nudc;
cac trung tam logistics; thi trudng hoa chat; thi trudng nhién li€u sach; thi trudng khu vuc va quéc té khi
dap mg cac tiéu chuén lién quan.

Phat trién nguon nhan e

pé thuc hién duogc Chién lugc nay, bén canh yéu td k¥ thuat, tai chinh, TKV cling can cha trong dén
ngudn nhan luc, dic biét Chién lugc ciing da xem xét, dé xudt hinh thanh doi ngii chuyén gia lién nganh
vé: thiét ké va van hanh hé théng dién phan; san Xudt va s dung ammonia; an toan hydrogen/ammonia;
quan ly nang lugng; LCA va MRYV; thi truong carbon; tai chinh xanh; quan tri du 4n hydrogen.

béi voi lyc lugng lao dong hién hitu trong nganh than, co khi va dién, can trién khai chuong trinh dao
tao lai va nang cao ky ning (reskilling/upskilling) nham hd trg chuyén dich nghé nghiép trong qué trinh
chuyén d6i ning luong.

3.2. Thdo ludn két qud

Két qua nghién ctru cho thay, loi thé ciia TKV trong phat trién hydrogen/amoniac xanh khéng nam don
thuan ¢ diéu kién thudn loi dé phat trién ngudn dién tai tao ma chii yéu ¢ kha nang tich hop ngudn cung
v6i phu tai cong nghiép hién hiru.

Thir nhdt, TKV c¢6 mot hé théng phu tai da dang, bao gdm hoéa chét, nhiét dién, khai thac - van tai mo
va luyén kim. Day 1a diéu kién quan trong dé hinh thanh thi trudng hydrogen noi bo.

Thir hai, quy dat bai thai va mat bang sau khai thac c¢6 thé mo ra khong gian cho phat trién dién mat troi,
qua d6 tao nguén dién tai tao tai cac khu vuc von kho sir dung cho muc dich cong nghié¢p truyén théng.

Thir ba, hé thong logistics va co s¢ ha ting cong nghiép hién hitu ¢ thé gitp giam mot phan chi phi
xay dung ha ting moi.

Tuy nhién, nhirng loi thé nay khong dong nghia véi viéc tat ca cac dy an hydrogen/ammonia xanh déu
c6 hiéu qua kinh té. Chi phi dién tai tao, suat dau tu thiét bi dién phan, hé sb st dung thiét bi, chi phi luu
trit, gia hydrogen/ammonia xanh, chi phi cai tao phu tai va chi phi carbon déu c6 thé anh huong dang ké
dén tinh canh tranh ctia san pham.

Do d6, chién lugc duoc dinh hudng trién khai theo nguyén tic “phu tai di trudc, san xuat theo sau”, dic
biét trong giai doan dau. Nhitng du 4n c6 nhu cau str dung hydrogen/ammonia xanh thyc té, khoang cach
van chuyén ngin va kha ning tich hop ha tang hién hitu cin duoc vu tién nghién ctru siu hon. Dic biét
luu ¥, can phan biét sy khac biét giita hydrogen xanh vé mit ngudn niang luong va hydrogen c¢é cudong do
phat thai thap trén toan vong doi trong qua trinh tng dung. Viéc danh gia san pham khong nén chi dua trén
nguén dién dau vao ma can tinh dén toan bd chudi cung ung, bao gém thiét bi, nudc, dién, van chuyén,
I triv va xir 1y cudi vong doi.

Déi v6i hydrogen lam, kha nang dap ing yéu ciu giam phat thai phu thudc truc tiép vao hiéu suét khi
hoa, ty 1& thu gilt CO:, phat thai trong toan chudi cung tng va kha niang luu trit CO.. Vi vy, hydrogen lam
can dugce tiép can nhu mot phuong an cong nghé c6 diéu kién va phai duoc danh gia bang cung mot hé
ti€u chi carbon vong doi véi hydrogen xanh.
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4. Két luin

Nghién ctru Chién lugc phat trién Hydrogen va Amoniac xanh ctia TKV dén nam 2030, tim nhin dén
nim 2045 khang dinh vai tro cdt 16i cia hydrogen/amoniac xanh trong 16 trinh chuyén dich niang lugng
va giam phat thai cia Tap doan. M6 hinh phat trién tai TK'V noi bat véi ba dic diém chinh: (i) Tich hop
chit ch& v6i nhu cau tiéu thu ndi bo ciia cac nganh hoa chét, dién, van tai mé va luyén kim dé giam thiéu
rui ro thi trudng; (i) Xac dinh hydrogen xanh tir ning lwong tai tao trén bai thai va dat sau khai thac
1a hudng wu tién dai han, két hop NHs xanh 1am chat mang nang lugng; (iii) Xem xét hydrogen lam tir
khi hoa than két hgp CCS/CCUS la giai phap bo sung c6 diéu kién khat khe vé ty 1é thu giit carbon va
hi¢u qua moi truong.

Lo trinh dén nam 2045 dwoc phéan ky thanh ba giai doan rd rang tir chuan bi (2026-2030), thi diém
Hydrogen Hub (2031-2040) dén tich hop hé sinh thai quy mé 16n (2041-2045). Chién luge danh diu budc
chuyén quan trong tir tu duy san xuat thudn tiy sang quan tri tich hop chudi gia tri va phat thai vong doi.
Viéc thuc thi thanh cong Chién lugc s& tao dong lyc madi cho TKYV, hién thyc héa moé hinh kinh té tuan
hoan va dong gop thiét thyc vao muc tiéu trung hoa carbon vao nam 2050 cta Viét Nam m
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