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Il.  Tiém nang san xuat Hydro Xanh & Viét Nam
IIl.  Tiém nang s&r dung Hydro Xanh trong nudc cua Viét Nam
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I. HYDRO XANH/AMONIAC XANH: SAN PHAM NANG LUQNG SACH O VIET NAM [1]

TREN THE GIOI

Xu hudng toan cau: chuyén doi/chuyén dich nang luvong (tich hop nguén tai tao
trong hé thdng nang luong va thic day s& dung nang lugng tiét kiém va hiéu
qua);

Xung d6t Nga vdi Ucraina: an ninh nang lvong.

BOI CANH VIET NAM

Chién lwgc phat trién kinh té-x3 hdi 10 nam giai doan 2021-2030, dwgc théng
qua tai H6i nghi BCH TW Pang lan th 13 (25.01-01.02.2021);

Nghi quyét s6 55/NQ-TW ngay 11.02.2020 clia B6 Chinh Trj vé Dinh huéng chién
lwoc phét trién ndng lwgng qudc gia dé€n ndm 2030, tAm nhin dén 2045;

Nghi quyét sé 81/2023/QH15 ngay 09.01.2023 ctia Qudc HOi phé duyét Quy
hoach téng thé quéc gia giai doan 2021-2030, tdm nhin dén 2050;

Quyét dinh s6 2068/QP-TTg ngay 25.11.2015 cda Thd tudng Chinh phd phé duyét
Chién lwgc phat trién ndng lwgng téi tao cta Viét Nam tdi 2030, tAm nhin dén
2050;

Quyét dinh s6 280/QD-TTg ngay 13.03.2019 chGia Thd tuwdng Chinh phd phé duyét
Chuong trinh quéc gia vé st dung nang lvong tiét kiém va hiéu qua giai doan
2019-2030 (VNEEP3);

Quyét dinh s6 896/QD-TTg ngay 26.07.2022 clGia Tha tuwdng Chinh phd phé duyét
Chién lwgc quéc gia vé bién ddi khi hau giai doan dén 2050.

Reflects a nation’s capacity to meet current
and future energy demand reliably, withstand
and bounce back swiftly from system shocks
with minimal disruption to supplies.

Assesses a cou ntry’s ability to provide universal
access to affordable, fairly priced and abundant
energy for domestic and commercial use.

Represents the transition of a country’s energy

system towards mitigating and avoiding
potential environmental harm and climate
change impacts.

COUNTRY CONTEXT

Focuses on elements that enable countries
to effectively develop and implement energy
policy and achieve energy goals.

ENVIRONMENTAL
SUSTAINABILITY

Source: WEC. World Energy Trilemma Index 2019
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I. HYDRO XANH/AMONIAC XANH: SAN PHAM NANG LUQNG SACH O VIET NAM [2]

* R
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sU DUNG HYDRO/AMONIAC TRONG KHU VU'C SAN XUAT DIEN 6’VIET NAM GIAI DOAN 2025-2050
(Quy hoach phét trién dién luc quéc gia thoi ky 2021-2030 tAm nhin dén 2050, QHDS)

Power source (MW)/Year 2025 2030 2035 2040 2045 2050
Coal-fired power 28757 | 30,127 | 23,137* | 15337* 3,635* 0
Biomass/Ammonia co-firing with coal power 0 0 6,990 14,790 18,642 0
Coal-fired power switching to 100% Biomass/Ammonia 0 0 0 0 6,990 | 25,632
Domestic combined cycle gas-fired power switching to LNG 7,076 14,930 7,900 7,900 7,900 7,900
Domestic gas-fired power switching to H, co-firing with LNG 0 0 7,030 7,030 0 0
Domestic gas-fired power switching to 100%H, 0 0 0 0 7,030 7,030
Newly combined cycle LNG-fired power 2,700 22,400 22,700 12,200 0 0
Combined cycle H; co-firing with LNG power 0 0 2,700 13,200 21,900 4,500
Combined cycle LNG-fired power switching to 100%H, 0 0 0 0 3,500 | 20,900
Flexible power 0 300 9,000 23,100 33,900 | 46,200

*excluding the projects listed in Table 3, Annex Il, PDP VIII full report, May 2023.

= PGt kém sinh khdi/Amoniac trong nha may nhiét dién than: tir 2035-2045 (cho giai doan qua dd);

»= Nha mdy nhiét dién dét than chuyén d6i sang dét 100% sinh khdi/amoniac: tlr 2045-2050 (tir 2045 tré di);
= PGt kém Hydro véi LNG trong cdc NMD khi chu trinh két hop : tir 2035-2050 (tir 2035 tré di);

=  NMNBD khi ndi chuyén sang d6t 100% Hydro: tlr 2045-2050 (tlr 2045 trd di).
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I. HYDRO XANH/AMONIAC XANH: SAN PHAM NANG LUQNG SACH O VIET NAM [3]

MUC TIEU SAN XUAT HYDRO XANH
(Quy hoach téng thé vé ndng luvong qudc gia thoi ky 2021-2030 tdm nhin dén 2050, QHNL)

Il. Quan di€m, muc tiéu phét trién

Muc tiéu cu thé vé phat trién nganh céng nghiép nang lwvong

“...Phdt trién san xuat nang lwvong méi phuc vu nhu ciu trong nuéc va

xuat khau...Phan dadu dén nam 2030, quy md cdng suat san xuat hydro
xanh khodng 100 - 200 nghin tdn/ndm. Dinh huéng dén ndm 2050 quy
mo cdng sudt san xuat hydro xanh khoadng 10-20 triéu tdn/nam...”

lll. Pinh hwdng va muc tiéu quy hoach phan nganh nang lwrong
“...Nghién cru san xuat hydro, san xuat nang lwgng tdi tao: tich hop vai
nha may loc hda dau, hda chat, phan bén, st dung lam nhién liéu cho pin
nhién liéu...”

VI. Giai phap, nguon luc thuc hién quy hoach

“...Day manh nghién ctu cdc dang ndng lvgong mdi, nhu...hydro xanh,
amoniac xanh...; xdy duwng cac chién lvgc vé cac dang nang lugng mai
khac....”

Renewable
electricity

Hydrogen
Aviation

2

Chemical
Manufacturing

==
Electrolyzer Storage d -

Shipping




I. HYDRO XANH/AMONIAC XANH: SAN PHAM NANG LUQONG SACH O VIET NAM [4]

Phu luc IA. Danh sach cac dv an quan trong dwoc wu tién dau tw trong linh vire nang lwong : Dw an san xuat Hydro xanh

U Ly Cong suat du kién (1.000 tan/n3m) Slelemal
Nha may san xuat hydro mién Bac 100-200 2021 -2030
2 Nha may san xuat hydro mién Trung 200 - 400 2021 -2030
2 Nha may san xuat hydro mién Nam 200 - 400 2021 -2030
Phu luc IB. Danh muc cic du an quan trong cé tiém nang trong linh vurc ndng lwong: Dv an sdn xuat Hydro xanh
TT Téndy an . . . . Giai doan
Cong suat dy kién (1.000 tan/nam)
1 Nha mdy san xuat hydro mién Bac 1.000-6.000 2031 -2050
2 Nha mdy san xuat hydro mién Trung 3.000- 12.000 2031 -2050
3 Nha may san xuat hydro mién Nam 3.000- 12.000 2031 -2050

Source: Vietnam’s EMP (July 2023)
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1. TIEM NANG SAN XUAT HYDRO XANH CUA VIET NAM [1]

Co cau nguodn dién cdaa Viét Nam nam 2020

Wind
Hydropower 20774 29.98% Coal fired

: 31.10% 12.807%
Coal fired 21 554 31.10%

e Rooftop solar

Gas & oil fired 8 858 12.78% 11.23%
Wind 518 0.75% Hiomeas
Solar PV 8 871 12.80% Qe
Rooftop solar 7785 11.23% GTfS ﬁ;ed o
Biomass 365 0.53% ?lg;r:/
Imports 672 0.83% thborted
Total 69 297 100% Lok

Source: GIZ energy Vietnam (2022). Renewable energy and efficiency in Vietnam-Assessment of green hydrogen export potential of Vietnam

Tiém nang nang luvong tai tao chwa duoc khai thac 13 co hdi l&n cla Viét Nam c6 thé tan dung dé phat trién thi trudng toan cau vé Hydo
xanh.
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Il. TIEM NANG SAN XUAT HYDRO XANH CUA VIET NAM [2]

Chuong trinh ning lwong GIZ Viét Nam (2022). Ti‘ém ning san e Areg 3% c;fthe area | Capacity |Annual energy |Equiv. GH2 | LCOH in 2030|LCOH in 2050
Nang lwong tai tao va hiéu qua nang lwong & Viét xuat Hydro (K (Ui (| ) on) (US$ikg) (US$ikg)
Nam-D4nh gia tiém ning xust khau Hydro xanh ctia xanh tir quang | |Below 125%  |329 9.9 790 864,678 15,441 Above 514 | Above 1.85
. dié at tro'i
Viét Nam (tiéng Anh) CNmMILEON | o5-142% (25530 |766 61273 76218302  |1361041  |514-454  |185-163
- o - —

Mt 53 gid dinh d@ tinh todn tiam nding san xuat Hydro xanh & Viet Nam 142-158% (82765  |2483 198635 (274,926,734  |4909406 454-406  |163-146
= S& dung cic nha may dién téi tao 100% chi d& phuc vu viéc san xust 158-175%  [59101  [1773 141843 (217445968  |3,882,964 406-367  |146-1.32

Hydo xanh (dedicated plants); 175-192%  |24554  |737 58929  (99,114276  |1,769,898 367-335  [132-121
» 5% dién tich dat quéc gia dugc dung cho céc du dn Hydro xanh (3%:

dién mit troi, 29%: gi6 trén bo) 192-208%  |78744  |2362 188,987 (344,348,620  |6,149,082 335-300  [121-1.11
= DG v6i dién mit troi: mat do ning lvgng trung binh: 8OMW/km?; 208-225% |51726 | 1552 124143 244685815  |4,369,390 309-284  [1.11-1.03
n ~e 7 . -n .7 n Y . n n v Y . 2

DAi véi dién gi6 trén ba: mat do néng lwgng trung binh: 2,3 MW/km Above225%  |5189 | 156 12454 |27274395  |487.043 Below284 |Below1.03

327,039 |9,838 787,054 [1,284878789 22,944,264 | Average:345 |Average:1.24

Tiém nang san xuat Hydo xanh (tan)

Tiém nang san C%pacity factor |Area % of the area | Capacity |Annual energy |Equiv. GH2 |LCOH in 2030 (LCOH in 2050
_ MDA \ e
GHZpor. = Zi=1 T e wanh tWEIOHEN | paow2h (252512 5061 1618 |25444113 454359 |Aboved97 | Above 142
- - 25-30% 29935  |5H99 1370 3,618,725 64,620 3.97-3.31 142-119
v’ 8760: tong sb gid trong 1 nam (gio)
v Cfi: hé s6 cong suat cia nha may (%) 30 - 35% 17953 [359 826 2,532,046 45215 3.31-284 1.19-1.02
v’ Pi: cong sudt dat (MW) ) : 35-40% 12044 | 241 554 1,941,277 34,666 2.84 -261 1.02-0.93
v' nelec.: tiéu thu dién ndng dé san xuat Hydro xanh (kWh/kg)
tinh theo nhiét tri cao clia H2 theo hiéu suat hé théng. Theo 40 - 45% 8,175 164 376 1,482,404 26,411 261-232 0.93-083
GIZ, higu suat hé thong la 70%, tiéu thu dién ndng: 39,4 45 - 50% 4139 |83 190 833,954 14,892 232-209  [083-0.75
kWh/kg Hy theo nhiét trj cao.
Above 50% 3121 62 144 691,725 12,352 Below 2.09 Below 0.75
327,939 | 6,559 15,085 | 36,544,244 652,576 Average: 3.60 |Average: 1.30
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Il. TIEM NANG SAN XUAT HYDRO XANH CUA VIET NAM [3]

Vién Dau Khi Viét Nam (2022)

(trich dan tir bdo cdo cla VIET SE cé tiéu dé “Phuong an
phat trién Hydro xanh & Viét Nam”,thang 3.2023 (tiéng
Anh)

Unit

Scenario 1

I. Theoretical calculation of green hydrogen output from wind power

Tiém nang san xuat Hydro xanh tir nguéng ning lwong tai tao duv thira

Scenario 2

2050

Technical potential GW 386.3 386.3 386.3 386.3
Mot sd gid dinh chinh d€ tinh toan tiém nang san xuat Draft PDP8 GW 197 80.9 17.9 130.6
"'V;'_[° xanh cua ViéE,NI‘fmh  bvdro xant dusoe i Differences GW 374.6 305.5 368.4 2558
|e,m rla”% san xuat yf uy‘e.t ‘y .r’o xan . ”"-’F t”} A, Theoretical green 27.3 18.4
todn tlr nang lwong mat troi va gié du thira, 1a hiéu s6 hydrogen output Mt 27.8 22.5
cla tiém nang ki thuat dién mat troi va gidé vdi nhu z z
.. v ) ) o 1. Theoretical calculation of green hydrogen output from solar power
cau cong suat duwoc ghi trong Dy thao QHDS8 (phién - -
ban thang 8.2022); Technical potential GW 0963.1 963.1 963.1 963.1
= Tiéu thu dién nang dé san xuat 1 tan Hydro xanh: Draft PDP8 GW 16.5 109.6 16.5 146.5
0,052 GWh; Differences GW Q46.6 8534 946.6 816.5
" Hé sd cong sult cla dién mat troi, dién gid xa bo va Theoretical green " 40.0 36.0 40.0 34.5
dién gid trén bo tuvong ing la 0,25; 0,54 va 0,36; hydrogen output : |
» Thoi gian van hanh cia cac nha may dién phan: 8760 lII. Total theoretical
gio/nam. potential green Mt 678 585 673 529
hydrogen ; ’ 5 ;
production

drafted by PDP8.

Scenario 1 is determined on the baseline in the PDP8 draft.
Scenario 2 is determined based on the high proportion of RE in the national energy mix as
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l1l. TIEM NANG NHU CAU TRONG NU'G'C VE HYDRO XANH CUA VIET NAM [1]

Can bang cung cap va nhu cau khi trong nudc giai doan 2025-2050

(kich ban co’ s&, BAU)

Triéu m?

45.000

40,000

35.000

30,000

25.000

o

0.000

15.000

10.000

5,000

2019 2025 2030 2035

=== Khi trong nuwoc ' Thiéu hyt

2040 2045

Tong nhu cau

2050
VPI, 2022

Nhu cau trong nwéc vé Hydro theo linh vyc

* H2 sir dung tai cac nha may loc dau
Dung Quét, Nghi Son

* H2 sir dung tai cdc NM Dam (Pha MY,
Ca Mau, Ninh Binh, Ha Béc)

Loc hda dau

* Xe tai, bus chay diesel

* 30 lit diesel/100km, phét thai 79 kg
€0,/100km

* 01 xe tai tiéu thy trung binh 10.800 lit
diesel/nam

* Sir dung than dé khir quing, phat thai
2,1tan CO,/1 tan thép

*Tong san lwgng 26 triéu tan trong d6 xuat
khau 20%

* H, c6 thé duoc sir dung dé thay thé
khi tw nhién trong cac NM Dién khi

0

Tdng cong khoang
500k tan/nam

Nhu cau hydrogen cho
GTVT 2050: 9,1 triéu
tan/nam

Xanh hoa san xuét thép
can khoang 50 kg
hydrogen dé san xuét 1
tan thép

Nhu cau hydrogen cho
san xuét dién 2050: 17,7
triéu tAn/nam

Source: Vu Thanh Tung (2023).The adaptation strategy of the oil and gas companies in the energy transition tendency energy transfer and development of hydrogen area— Opportunities and challenges for Petro of Vietnam.

* B

¢
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l1l. TIEM NANG NHU CAU TRONG NU'G'C VE HYDRO XANH CUA VIET NAM [2]

. Hinh 4.6 Nhu ciu Hydro tiém nang trong nganh loc héa dau, phan bén va
Vién Dau Khi Viét Nam (2022) \ cdng nghiép thép
(trich tir bdo cdo ctia VIET SE cé tiéu dé: quo:ced from 450
VIET SE report entitled “Phuwong an phat trién Hydro 396
xanh & Viét Nam”,thang 3.2023 (ti€ng Anh). 400 183 365 83
350
»  Cic linh vyce hién tai (loc ddu, phan bdén va luyén
thép) cé nhu cau x&r dung hydro xanh trong tuong - 300
lai. ﬁ
*  Duditac déng cla xu hudng chuyén déi nang lugng > 250
va 4p lyc khir cacbon, hydro xanh cé thé thay thé o
céc ngudn hda thach trong cdc nganh céng nghiép E 200 -
c6 lwong khi thai carbon cao nhw xi mang va thép; X 150 .
* Dy dodn nhu ciu hydro cho nha mdy loc dau, phan
dam va luyén thép dwgc mé ta trong Hinh 4-6; 100 -
* Nhu ciu hydro cho phan bén s& 6n dinh dén ndm
2035 va tdng manh sau nam 2035 trong khi tiém 50
nang nhu cau hydro cho cac nha may loc dau giai 1.500988675 22 2.1 3.3 2.3
doan 2030-2050 s& gan gap doi so véi nam 2020. 0 — —

2020 2025 2030 2035 2050

s (Ol fertiliser === Nitrogen fertilizer === 5teel
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l1I. TIEM NANG NHU CAU TRONG NU'G'C VE HYDRO XANH CUA VIET NAM [3]

Vién ning lwong (2023) Danh gia toan dién vé
san xuat hydro xanh tir cadc nguén nang luong
mat tréi, gio va tiém nang sir dung tai Viét
Nam (tiéng Anh)

San xuat va si dung Hydro tai ché & mot s6 nha may loc dau va san xuat phan bén

nam 2020 (KTA: nghin tdn/nam)

Mot sd gia dinh dé tinh toan nhu ciu Hydro xanh &

Viét Nam nam 2050 (loE, 2023)

*  Muc tiéu NZE2050 phai dat dwoc bang cach khir
cacbon trong cdc nganh kinh té cla Viét Nam;

* Cac nganh/phan nganh tiém nang st dung GH: i)
Coéng nghiép san xuat va xay dung (thép, xi mang);
i) Van tai, iii) Nha may loc dau; iv) Phan bén, va v)
San xuat dién.

160

140

120

100

80

Hydrogen KTA

60

4

o

2

o

o

Dung Quat  Nghi Son refinery Phu My Fertilizer Ca Mau Fertilizer Ninh Binh Ha Bac Fertilizer
refinery Plant Plant Fertilizer Plant Plant
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l1l. TIEM NANG NHU CAU TRONG NU'G'C VE HYDRO XANH CUA VIET NAM [4]

Phuong phap
tinh toan nhu
cidu Hydro
xanh

Téng quan tai liéu, phwong phap tiép can

Du bdo nhu ciu Hydro xanh ctia mdt sé linh vuc & Viét Nam nam 2050 (nghin tdn/ndm)

BAIHOC

BACH KHOA

Sect Year
cclor
ik 2030 | 2050
g Manufacturing and construction industry 258 11,367
Thu thap so0 liéu
(Kinh nghiém qudc té, cac bai bao, cac nghién ciru hoc thuat, tai lidu tham khao, tham vén, - Cement id 1 ,800
cac dv an hop téac , khéa dao tao) i
i; - Steel = 9,567
Refinery 170 179
Pénh gi4 —
(Hién trang, xu huéng phat trién cor\1/g ngr\?e va ci_'nrlhphl san xuét va van chuyén hydro xanh Fertﬂlzer 258 258
tai Viét Nam va Thé gii .
i) Transportation 9,365
i 7 - Car + motorbike + light truck - 2,774
Tinh toan dw bao - Heavy truck - 5,607
(Nhu cau hydro cho mét sé nganh cong nghiép tiém nang, Tiém nang san xuét hydro va = -
amoniac xanh cho 2 viing nghién ctru Tay Nam B va Nam Trung B¢, chi phi san xuét - Rail i 26
hydro quy dan LCOH
ik - Public transport (bus) - 566
- Waterway - 275
Danh gia tiém nang gidm phat thai KNK khi str dung hydro xanh dén nam -
2050 linh vire nang lwong tai Viét Nam - Aviation ” 116
Power generation 19,547
ik Total (round) 436 40,720

Lap bao cdo két qua nghién clru
(bao gém phan tich va danh gia nhitng co’ hoi, thach thirc, rao can va mirc o san sang)

DAl HOC BACH KHOA HA NOI
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Source: I0E (2023). Comprehensive assessment of Green hydrogen production from solar and wind power sources and

potential uses in Viet Nam
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IV. CO' HOI VA THACH THU'C POI V1 VIEC PHAT TRIEN HYDRO XANH/AMONIAC XANH & VIET NAM [1]

“ * Not yet have a roadmap'

* Political determination of the strate and development
Party/Government (NQS55, goals fg:r H,: ’
2
COP26, Qb888, 896 PDP,...) » Not yet established sector-

* Abundant potential for e . )
specific emission reduction
Ll LR ) targets to net zero by 2050
* No synchronous policies, not
attractive enough to encourage
the development of H,
* Not yet have supply chain

Oppotunities

* Inheriting experience from
previous countries & advanced

: * The perfection of the policy
technologies

system and infrastructure

* EXPOTta:'l'W' - = * Competitive production cost
areen nceve opme.nt napes * Financial, human & technical
funds and  international resources
support
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IV. CO' HOI VA THACH THU'C POI V1 VIEC PHAT TRIEN HYDRO XANH/AMONIAC XANH O VIET NAM [2]

Piém manh (S)
= Cam két chinh trj cGia |anh dao:
v Nghi quyét 55-NQ/TW, Chién lwgc phat trién nang lwong tai tao, NDC, QHP 8, QHNL
v Muc tiéu phat thai rong bang 0 vao man 2050 (NZE 2050, cac chinh sach khac ho trg phat trién ning
lwong gio, mat troi va hydro
v Tiém nang doi dao vé cac ngudn nang lugng tai tao nhw nang luong gid, nang lwvgng mat troi, v.v.
v’ Céc hinh thirc ho tro tai chinh/vay wu d3i da dang ti cac td chirc/t6 chirc tai chinh quéc té cho cac
du an nang luvgng tdi tao/hydro xanh

Diém yéu (W)

= Thi€u chién lugc, 16 trinh chinh sach véi muc tiéu cu thé dé phat trién Hydro xanh;

» Thi€u muc tiéu giam phat thai dai han huédng téi muc tiéu NZE 2050 cho tirng linh vire/nganh;

= Thiéu chinh sach hap dan khuyén khich hinh thanh va phat trién toan bd chudi cung &ng Hydro xanh &
Viét Nam (san xudt, luu trit, vdn chuyén, phan phéi va si dung cudi cung;

= Chi phi san xuat Hydro xanh con cao.

| PAIHOC BACH KHOA HA NOI
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15



IV. CO' HOI VA THACH THU'C POI V1 VIEC PHAT TRIEN HYDRO XANH/AMONIAC XANH O VIET NAM [3]

Co hdi (0)

= Ngudn nang lwgng tai tao tiém ndng doéi dao 1a co hdi phat trién Hydro xanh théng qua ngudn nang
lvgng du thira (PtH2);

» Kinh nghiém phat trién nang lwong tai tao (dién mat troi, gid) cd thé duoc diéu chinh va nhan rong
dé san xuat va sir dung Hydro xanh;

= C4c nganh phat thai CO, cao hién nay cta Viét Nam (loc ddu, phan bén, xi mang, thép, van tai va san
xuat dién) du kién sé la nhirng nganh sé stir dung Hydro xanh;

» Kinh nghiém quan ly vdn hanh cdc nha may loc dau, phan bén & Viét Nam la lgi thé dé phat trién
Hydro xanh;

= Ngoai viéc dap &rng nhu cau hydro trong nuéc va vdi chién lwgce phu hop, lgi thé vé duong bo bién,
Viét Nam cling c6 thé trd thanh trung tdm sdn xuat Hydro xanh cda Khu vuec.

Rui ro/thach thirc (T)
= Cong nghé GH chwa trudng thanh/thuwong mai hda va chi phi cao (CAPEX, OPEX)
* Khd ndng canh tranh cao trong viéc phat trién/san xuat GH vdi cac nudc khiac.
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