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1. ENERGY TRANSITION AND THE ROLE OF HYDROGEN [1]

WORLD ENERGY TRANSITION: DECARBONIZING THE GLOBAL ENERGY SYSTEM

» Target: 1.5°C above pre-industrial
[J
levels = net-zero by 2050 ( all GHG RACETO NETZERO
emissions produced are What Is Net Zero? CARBON NEUTRAL GOALS BY COUNTRY Yot ot e e o e o 2
countgrk?alanced by an .eq.ual amount Measures to Measures to
of emissions that are eliminated) > A lower emissions remove emissions Net Zero
i i i i i For example: xample:
rapld deca rb0n|zat|0n 15 reql:“red' -Inve[stwawrgjr}een -Fut:srte:f[::s:ions BTG R
» Two aspects of decarbonization: oy Dirctaif caplure amourtof GH procuoed
v Reducing the GHG emissions ; iR
produced by the combustion
of fossil fuels:
= Use of zero-carbon
renewable energy
sources (wind, solar,
hydropower, Baseline
geothermal and ﬁﬁ].
biomass) and Scope 1
ifyi -
electrifying as many O
sectors as possible; [h_'E Corbom il
- Energy efﬂCIency European Union 2050 Political agreement
promotion to reduce Scope 2 - L] I Pl ol
ermany | aw
the demand for energy - o®n ﬁgﬁggnmm 12050 Ly
v" Absorbing carbon from the ,f E Target T 2050 ) E——
. . B OTTSets,
atmosphere by capturing < Decarbonization strategy Russia 2060 Pledge
.. . -l g United States 2050 Statement of intent
emissions and enhancing Scope 3 || remre walf - Japan 2050 Law )
H H — Offset Indonesia 2060 Policy position
carbon storage in agricultural --‘ﬁ- ] T Singapore 2060 Submission to UNFGCC
Viet 2050 Pled
Iands and foreStS' Aluespr:?a ‘2050 P(ilcgyeposmon ]
China 2060 Policy position
BaIse India ‘ggm Pledge
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1. ENERGY TRANSITION AND THE ROLE OF HYDROGEN [2]

H, can be produced
by various energy
sources and
technologies;

In-situ use of H,
creates no GHG
gases, particulates,
or sulfur oxides;
Upstream H,
production can have
a high CO, intensity
if fossil fuels are
used. This
disadvantage can
only be overcome by
using renewables or
nuclear as the initial
energy input or
equipping fossil fuel
plants with CCUS.

TECHNOLOGICAL OPTIONS FOR PRODUCING HYDROGEN
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1. ENERGY TRANSITION AND THE ROLE OF HYDROGEN [3]

* H, is extremely difficult to Renewables
transport and store; _
* NH;, a H,-based product, is an i};; }-.:"li
energy source (HHV: 22.5 MJ/kg) - l \ -
that can replace fossil fuels; L AR
* NH;can easily be rendered liquid ~ sl —{)
by compression to 0.8 MPa at —’Mﬁ @jﬁ Fuel Cell
atmospheric temperature; = - Vehicles
* NH; can be transported and stored Electrolyzer H; ]
in massive quantities; 3
* NH; does not generate CO, when Haber Bosch e ; h
it burns; *| Process *@_* i—' F
* NH; is toxic and needs to be 5 Export Industrial
handled carefully. " PRt CAw Ak
® ® Air | ]
® Separation |
: Unit . %
Air Power
N, Generation

https.//www.pcrg.unsw.edu.au/alternative-green-and-cost-effective-processes-for-ammonia-production-%E2%80%93-green-ammonia
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2. HYDROGEN FOR POWER GENERATION: AN UPDATE [1]

FUEL CHARACTERISTICS OF METHANE, HYDROGEN AND AMMONIA

Characteristics

Formula

Molecular weight

Boiling temperature

Lower flammability limit (LFL)
Flame speed

Adiabatic flame temperature

Lower Heating value

grams/mol

°F (°C)

%

cm/sec

°F (°C)
MJ/Nm?3(BTU/scf)

-258.7 (-161.5)
4.4
~30-40
~3565 (~1963)
35.8 (911.6)

Hydrogen

-423.2 (-252.9)
A
~200-300
~4000 (~2204)
10.8 (274.7)

-28 (-33.3)
15
~6-7
~3270 (~1799)
14.1 (360)
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2. HYDROGEN FOR POWER GENERATION: AN UPDATE [2]

AMMONIA GAS TURBINE (AGT)

Ammonia .. an alternative zero-carbon gas turbine fuel : : :
8 & Use of ammonia as a gas turbine fuel requires system changes &
Fuel System Combustion System Emissions Aftertreatment
— Lower heating value Flame speed (reactivity pro Nitrogen content:
NOX 5.2 function of ammonia blends in methane Methant? (CH,): 912 Ib/ft* Methanr.e (CH,): ~30-40 cm/sec Methan.e (CH,): ~0% N,
i — Ammonia (NH;): 360 Ib/ft® Ammonia (NH): ~6-7 cm/sec Ammonia (NH): ~83% N,
_ 75: i~ & Ammonia
Zero carbon emissions (total Ammonia is 83% N, by mass. = : g
R ; : Potential for 100x increase inNOx | — & 1w 100 150 ~ 1000
Emissions | carbon footprint of fuel will : | ed z £
depend on source of H ) using current lean premixe ”Im;u:p“d o
é combustion systems 0 N a
0 10 20 30 4 50 & 70 8 9 100 E
% NH3in fuel (balance CHa) @ 10
m Yo 250 3
Operability NOx as a function of ammonia blends in hydrogen Methane Ammonia g
To deliver the same energy content, A new combustor may be required to Without a new combustion system,
ammonia requires 2.5X more volume flow provide same operability will need to abate 100x more NOx
Ammonia's viability as a gas turbine fuel will depend on upgrading power plants, developinga Operating a gas turbine on blends of ammonia or on 100% ammonia

robust supply chain, and getting acceptance of toxicity issue will require changes to key power plant systems

""'," TRUﬁNG‘ DAI HOC BACH KHOA HA N6| Source: Jeffrey Goldmeer (2021). Ammonia as a gas turbine fuel, GE Gas Power
i | HANOI UNIVER;.SITY C;F SCIENCE AND TECHNOLOG.Y
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2. HYDROGEN FOR POWER GENERATION: AN UPDATE [3]

AM MON IA/NATU RAL GAS CO' FI RED Ammonia supply unit Natural gas compressor NO, removal unit
GAS TURBINE ; Intake duct Combustor
bk Flue gas
= Experimental equipment and conditions: 2 MW-class gas wrbine r
v iy . S
2 MW n{atural gas-fired turb|‘ne ‘ O E — T
v Ammonia to natural gas mixing ratio % J k CombiE: catalyst
(LHV) 0-25% Pump Hot-water-type  Accumulator Air —1
.. . . evaporator
» Additional physical work for ammonia co-
firing mode: Diiamincia it | Bt s e s )
v ’ . L armoma Low-pressure ammonia line for
Ammonia Supply SyStem NO, removal Generator Gas turbine
v Replacement of the exiting combustor [
(due to difference b/w ammonia and E
natural gas Combustions) J Eliaras Compressor Turbine Turbine outlet exhaust duct
: Hot-water-type  Accumulator
v Installation of a new NO, removal evaparator Fig.6 Apparatus of gas turbine
device (Note) —— : Liquid ammonia
° Results: ——= : Ammonia gas
—— : Natural gas, air, flue gas

v" Ammonia co-firing is effective for

I’edUCI ng C02 emissions —@— : Power output —9— :NO, concentration at turbine outlet
v The NO removal deV|Ce can reduce —— : Natural gas supply flow rate - —- : NO, concentration at NO, removal unit outlet - ~ 100
X . 25 ¢ - 700 =350 0 'f—_:; §
NOx concentration below 7 ppm; g I £
v Total efficiency of ammonia/natural 208 gy 3 iy g sof
. . . = ] >
gas co-fired gas turbine co-generation = ii 150 g 17 8 &
£ 8 46 & ) L
system can be kept at the same level S 15 Lo £ §% g
: E i 5 15 ZE &
as a natural gas fired system. z e (E] S e 2
. " 5 10 ] 2 E= & o 40}
(Source: Ito Shintaro et al, “Development of z g £ 100 13 % &
. . . By {200 < 8 {12 E
Ammonia Gas Turbine Co-Generation os | E £ 50 I 2 sl
Technology”, IHI Eng. Review, Vol.53, No.1, 2020) FEC S o ) J ‘ : " % f:
0 5 10 15 20 25 =
o : ’ ; . 2 I | | I
o0 0 5 10 15 20 25 0 Ammonia mixing ratio (%LHV) = 0 l = { e ’ o { e
AT TR (L) (Note) *1 : Converted to oxygen concentration of 16% ‘ 7 i :
Fig.7 Effect of ammonia mixing ratio on generator output and Fio.8 Effect of R i ; Ammonia mixing ratio (%LHV)
T s SR ig. 8 Effect of ammonia mixing ratio on NO, concentration at
e -~ - -3 Y
TRUONG DAI HOC BACH KHOA HA NOI

E turbine outlet and SCR unit outlet Fig.9 Effect of ammonia mixing ratio on total efficiency
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2. HYDROGEN FOR POWER GENERATION: AN UPDATE [4]

O, News Inguiries Select Regions v MITSUBISHI
MITSUBISHI HEAlY

POWER ABOUTUS PRODUCTS SERVICES DELIVERYRESULTS SUSTAINABILITY  GROUP

PRESS RELEASE

Mitsubishi Power Commences Development of
World's First Ammonia-fired 40MW Class Gas
Turbine System &
-- Targets to Expand Lineup of Carbon-free Power —
Generation Options, with Commercialization around

2025 --

2021-03-01

- Utilizing technology that enables 100% direct combustion of ammonia will contribute to formation of ammonia fuel
supply chain

+ Commercialization will also support decarbonization systems for small to medium-scale power plants in industrial
applications, on remote islands, etc.

H-25 Series gas turbine

Mitsubishi Power, a subsidiary of Mitsubishi Heavy Industries (MHI) Group, has commenced development of a 40-megawatt (MW) class gas turbine that is fueled by 100%
ammonia (NH;). The project was started in response to the increasing global focus on decarbonization. As firing of ammonia produces no carbon dioxide (CO,), carbon-free
power generation is achieved.

Going forward, after combustion and other testing, Mitsubishi Power is targeting commercialization in or around 2025. When achieved, it will mark the world's first
commercialized gas turbine to make exclusive use of ammonia as fuel in a system of this scale, and will aid in the promotion of decarbonization of small to medium-scale
power stations for industrial applications, on remote islands, etc.

(https.//power.mhi.com/news/20210301.html)
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2. HYDROGEN FOR POWER GENERATION: AN UPDATE [5]

L o

* Ammonia can be burned efficiently | tof . e B v . %
with very low emissions NOx mpact or ammonia on new ana existing power piant systems

)
without using catalysts; &

«  Ammonia blends can be used ¢ B
efficiently, with low NOx, and '
production of species that can be : systems

burned post-combustion;

* Research is on its way to implement NOXx after 0 VA RS A | Gas turbine enclosure
new technologies in medium size eatnenty it e ' m‘\’,d'?fat.tm“s’
. : * ventilation
Gas Turbines that can be deployed g e on

to small, isolated locations; A | = + Fire protection
* For the "Hydrogen through : 3 AN '
Ammonia” economy to happen,

lower costs and higher efficiencies - INew combtation ' i 4+ |Fuelaccessorysystem:
: ' + Valves &Piping
of cgn:j/ersmn from renewables are system S s
neeae
» Support needs to be provided to all
dlfferent frontS tO aCh|eve the *Ammonia fuel flow rate could be ~500x times larger than normal ammonia consumption rates for SCR systems

profitable implementation of
ammonia gas turbines worldwide.

& 2021, General Electric Company. All rights reserved.

TRUGNG‘ DAl HOC B ACH KHO AH A Nol Source: Jeffrey Goldmeer (2021). Ammonia as a gas turbine fuel, GE Gas Power
HANOI UNIVER-SITY OF SCIENCE AND TECHNOLOGY




2. HYDROGEN FOR POWER GENERATION: AN UPDATE [6]

Hydrogen

Siemens’
Roadmap to

100% Hydrogen
Gas Turbines

« Aligning with a target set by European industry association
EUTurbines, Siemens Gas and Power in January 2019 rolled
out an ambitious roadmap to ramp up the
hydrogen capability in its gas turbine models to at least 20%
by 2020, and 100% by 2030.

* The push has been echoed to varying degrees by all the
major gas turbine manufacturers, which posit that hydrogen
capability may give gas power generators worldwide more
options in low-carbon energy markets and prevent stranded
assets owing to regulations and emissions restrictions.

(https://www.powermag.com/siemens-roadmap-to-100-hydrogen-gas-turbines/)

Gas Turbine Model H, Capabilities in vol%
& SGT5-9000HL EE » :
Hues shown are ingicative
@ SGTS-B000H B or new un """'Ir—'— and
@ sGTS5-4000F I s slradeii .:7'.'.;' izt
oL # 5GT5-2000€ I SVR G SRR e
‘:';.m\? @ SGT6-9000HL 0 ge mod
@ SGT6-8B000H I .
& 5GT6-5000F .
Industrial ¥ SGT6-2000€ E=——w
B 1 ® sGT-A6S [Sas] 109
%’?‘. ® sGT-800 ——T
- -
Zpn @ SGT-A45 10
® sGT-750 | amme—— R
® SGT-700 e 5
; ='I' i @ sGT-A3S 100
I ne
SGT-600 _
LA ® -
S 6 § o .
“w @ sG1-300 (=)
® saT-100 [ s “
@ SGT-A0S 5 n
I DLE bumner WLE burner Diffusion burner with unabated NOx emissions

1. This graphic shows the hydrogen capability for Siemens’ gas
turbine portfolio in new-unit applications. WLE stands for wet
low emissions and DLE stands for dry low emissions
combustion technologies. Courtesy: Siemens
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2. HYDROGEN FOR POWER GENERATION: AN UPDATE [7]

COST OF GREEN HYDROGEN FROM
WATER ELECTROLYSIS

?’ =
6 -
T 5
o
=
=) a
= 4
>
= 9
8
1 4
0
Grey Blue Green Green
(2018) (2050)

https.//home.kpmg/xx/en/home/insights/2020/11/the-hydrogen-
trajectory.html

LEVELISED COST OF AMMONIA

BACH KHOA
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M. Fasihi et al Applied Energy 294 (2021) 116170
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3. HYDROGEN FOR VIETNAM POWER GENERATION [1]

TECHNICAL POTENTIAL OF RENEWABLE RESOURCES FOR ELECTRICITY GENERATION

DIEN GIO ONSHORE

Téng tiém nang ki thuit 217GW
(@0 cao 80m):
- Gid cao (=6m/s) 1a 24GW
- Gia trung binh (5,5-6m/s) la
30GW
- Gié thip (4.5-5,5m/s) ~ 163GW
9
S
!
il
5
4
K|
i

ml
. - -

5.5 5.55 55§ §-65 85-7 7.1 8
Khoarg tdz % gid (m's)

£

wBic B4 B Trung B9 # Trung Trung B Ty Ngwyén @ Nam Trung B9 # Nam B3

DIEN GIG OFFSHORE

- Tong tiém nang: 160 GW. Trong d6: Quang Ninh
(FB-11GW). Ha Tinh (FB-0.8GW, FF-3.6GW), Binh Dinh
(12GW): Ninh Thuin (FF-25GW). Binh Thusn+Ninh
Thudn (FB-42GW), Tra Vinh (FB-20GW)

Dang ky nghién ctru dau tw tai Nam Trung Bé 44 GW

70,000
60,000
50,000
3 40,000 .
= 30,000
20,000 |-

10.0?0 - — L

6-65ms (B6-T)mis (71-79)m's >Bmis
Tac da gia (m/s)

#BacB6 wBiacTrung B = NamTrung B6 wNam B

DIEN MAT TROI

v

srertebEEEE"

Sur d:mg h@m nang kinh r‘e DMT mat deat frong ciia
dé an “OH PT NLIT guéc gia dén 2035", két hop
Vi tiém ndng mdt nedc, ap mdi theo tumg tinh
Tong tiém ning dwa vao mé hinh:

-DMT quy mé Ion mat dat: 309GW

- PMT mdt nweée: 77GW

-DMT dp mdi: 48 GW
DMT duoe mé phong theo timg tinh thénh, méi
tinh 2 logi: chi phi ddf dai thap vé cae

Pién sinh khéi: hién c6 500 MW dién déng
phat ba mia. dang nghién ctru dau tw 100 MW
dién trau va 560 dién tir phu pham cna goé.
Tong tiém nang ky thuat khoang SGW

Dién ric thai: hién c6 3 NM véi tong cong
suat 10MW dang van hanh. Tong tiém ning
1.5GW. tap trung tai Nam Bo (~1GW). Hién
c6 S80MW dang nghién ctru dau tir va kéu goi
dau tur

Dién dia nhiét: tiém ning k¥ thuit ~ 0.7GW.
phan 1én & mién Biac 0.4GW.

Pién thay triéu: TN k¥ thuat ~ 2 GW, phan
lén & mién Trung 1.6GW. Hién méi dang &
giai doan nghién ctm kha nang phat trién
Pién khi sinh hoe: TN k¥ thudt ~10MW. D
an s& theo quy mo trang trai nén cong suat kha
nhé. suat dau ti 16m, kho phat trién rong rai
trong giai doan tdi.

Wind: On-shore: 217 GW, off-shore:
GW:; Biomass: 5 GW;

Tidal: 2 GW; Biogas: 10 MW

160 GW; Solar: large-scale farm: 309 GW, floating: 77 GW, rooftop: 48
Solid Wastes / Garbage: 1.5 GWe; Geothermal: 0.7 GW;

e |
e
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3. HYDROGEN FOR VIETNAM POWER GENERATION [2]

Vietnam’s top commitments to decarbonizing the energy system

PANG CONG SAN VIET NAM
Ha Néi, ngay 11 thang 02 nim 2020

BAN CHAP HANH TRUNG UONG
%

S6 55-NQ/TW

NGHI QUYET
CUA BO CHINH TRI
vé dinh huémg Chién lwgc phat trién ning lwgng qudc gia
ciia Viét Nam dén ndm 2030, tim nhin dén nim 2045

\+ II- NHIEM VU VA GIAI PHAP CHU YEU

1. Phét trién cc nguon cung ning lwgng so' cop theo hirdmg ting cwimg
kha ning ty chil, da dang hod, bao dim tinh higu qua, tin cjy va bén vimg

- Vi than: Xy dyng mi chién huge pht trén nganh than gin v6i nhiém
vu déu tu hify qua ra nude ngodi va nhip khiu than dii han. Thye hién dy tr
than ph hop, dép (mg yéu cau cho cac hoat dong san xuat, dic biét a san xuat
din. Mo rong tim kiém, thém o, ndng cao chit hugng cong tic danh gia cic cap

E TRUONG DAl HOC BACH KHOA HA NOI

- V& ddu khi: Diy manh cong téc tim kiém, thim do nham gia ting tri
lwong va sin lugng khai thac diu Khi tai céc khu vye tiém ning, nuoc sau, xa b
gén véi nhiém vu bdo vé chi quyén qudc gia trén bién; ning cao hé s6 thu hi,
tin thu cdc mo nho, khoi s6t cdn bién, Ra sot, cd chién lwge chi dong va higu
qué trong hop tde vé tim kiém, tham do va khai théc dau khi & mute ngodi. Phit
trién oong nghiép khi: wu tién dau tur ha ting k thudt phuc vu nhdp khiu va tiéu
thy khi t nhién hod long (LNG). Tiép tue thu hit déu tr trong linh vur loc - hod
ddu theo hudng ché bién siu, ning cao chat hugng sin phim xing da, chi dong
dp tg t6i da nhu cdu trong mude va hudng dén xuét khau. Doi véi du khi da
phién, khi hydrate (bing chéy), tich cyc nghién ciu, dénh gid siu hon vé dia chat
va &p dung tién b3 khoa hoc - k¥ thudt dé mo ring pham vi khdo sét; sém trién
khai danh gi tong thé, diy nhanh khai thac thir nghiém khi dicu kign cho phép.

- Vé ning legng tdi tao: Xdy dyng cic co ché, chinh sach dt pha dé
Khuyén khich va thic ddy phit trién manh mé cic nguon ndng hugng t4i tao nhim
thay thé t0i da cdc nguon niing luong hod thach. U tién sir dung néng hugng gid
vi it tri cho phat dién; khuyén khich dau tu xdy dung céc nha may dién sir
dung réc thai dd thi, sinh khoi va chit thai rin di di vi cdng téc bio vé mdi
trurdmg va pht trién kinh té tudn hodn. Hinh thinh va pht trién mt s6 trung tam
ning hrong ti tao tai cdc ving vA cic dia phuong cd loi thé. Sém nghién cin,
dénh gié tong thé v tiem ning va xiy dyng dinh hutng phat trién ning hrong
dia nhi, séng bién, thuy tricu, hai hn; trién khai mt s0 md hinh mg dung, tién
hanh khai thac thir nghiém dé danh gia hiéu qué Thye hién nghién i cong
nghé, xdy dyng mit s0 dé 4n thir nghiém sén xuét vi khuyén khich sir dung ning

| lzeme hvdro ohi ho v xu thé chuno cia the gidi.

HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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3. HYDROGEN FOR VIETNAM POWER GENERATION [3]

i s
€0 QUAN TRUNG UONG CUA DANG CONG SAN VIET NAW
TIENG NOI CUA DANG, NHA NUGC VA NHAN DAN VIET NAM

7 CHINHTRI KINHTE VANHOA XAROI PHAPLUAT oDurice Rrl3:GIN THETHAO clADUC VTE KHOAHOC-cONGMGHE MOITRUGHE BAMBOG RADD Q

Thé gisi

COP26: Qudc té an tugng vdi cam két dat phat thai rong bang

“0” clia Viét Nam

ThiF Twr, 03-11-2021, 21:46

© == QDB

== .

Thi twéng Pham Minh Chinh phét biéu tai HGi nghi thugng dinh khi héu duge {6 ehic trong khudn khis
H6i nghi 14n thir 26 céc Bén tham gia Céng wbc khung cia Lién hop qudc vé Bién ddi khi héu (COP26),

Glasgow, Scotland, Virong quéc Ak (Anfi: TTXVIV]

TINMG!T  TIN BOC NHIEU

Nhiéu sai pham tai Khu Cong nghiép
Diém Thyy B, tinh Théi Nguyén

Bat khén cp ngudi phunibao hanh
lam bé gdi 8 tudi tif vong

Phat hién mét ngudi nudc ngodi trdng,
san xudt, ting trif cin sa

Giai quyét t6t van dé phat trién ha tang
giao thing, chuyén doi sb d& Tuyén
Ouang phit trién bén viing

Md 1ai cac chuyén bay quéc t& thudng
18 ché khach hai chién Viét Nam-Nhit
Ban

Thut ctia Chii tich nude g nganh Dan
50 Viet Nam nthan ky niém 60 nam
Ngay truyén thing

TRUOGNG PAI HO
HANOI UNIVERSITY OF

| BAACH KHOA |

C BACH KHOA HA NOI
SCIENCE AND TECHNOLOGY

- VGPE==
o T PliMUEE e i'_;#f.o-'

THI TUGNG CHINH PHU  CONG HOA XA HOL CHU NGHIA YIET NAM
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Shi 4157 IQE-TTg i Mdi, ngdy 41 theng &L ndm 2027

QUYET BINH
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sl Thil Kjp Ban Chi dao quoc gia trien khai thye hign cam ket

ciia Vij Nam tai Fji nghj lin thir 26 cic bén tham gia Céing mie kbung
ciis Litn hyp quéc v bién dbi khi hiu

———

THI TUGNG CHINH PHT

Ciin ek Lt T4 chiée Chinh phit mgy 19 thang & rd 2015; Luds sia 441

b sumg endt 58 didu il Lugdt T8 chire Chink il i Lt T8 ehe chinh quyén
dia phumg ngey 22 thing 11 ndm 2019;

€ car Night Stk sl 1382016ND-CF mpiy 01 thing 10 i 2016 cla
Chirth pidi bar hérthe (uy ché ldm vide et Chink phi;

Clin otk (hapét dink 58 34/20070D-TTg wgdy 12 theing 3 nim 2007 cier Dek
fiecmg Chinh ph ban Rk Quy ehd think fdp, o6 chic va hoat dng cia o ehike
i hop Hon mginh;

Xt dé nghi etier BY trandvig BY Tal ngugpin va M3 ruing,

QUYET BINH:

Dikn 1. Thinh lip Ban Chi dao qubc gia rién ki thir hign cam két ole
Vit Marn cad FiH ngh Bin thir 26 céc bén tham gin:uan,gmkhmuiammpqu&
wib i i kehi b (s &y got gt 13 Ban Chi dgo), pom cbe thinh vién sau diy:

1. Trinrng ban: Bidng chi Pham Minh Chinh, Thi tuéng Chinh phi.

- 2. Pho Trutmg ban: Bbng ¢hi Lé Vn Thanh, Phd Thistutmg Chinh ph.

3. Céc Ty vién:

- Bling chi Trin Héng Ha, B3 nedng B Tai nguyén vi Mai trimg, Uy
vién thiimg s,

- Pfing chi Trin Win Som, B3 trudng, Chi ali¢m Vin phing Chinh phit.

- Bibing chi Mguyitn Chi Diing, B§ trimg; B3 K hoach vi Bhu or

- Péing chi Ha Bire Pheée, B trebng B4 Tii chinh,

- Bréing ¢k Bai Tharh Som, B3 trimg B Ngoai giao.

- Diéing chi L& Thinh Long, B taimg B Tur phap.,

- Bding i Nguykn Hng Dién, B3 taimg B Céng Thisong.

- Bifing chi NguyEn Vin Thé, B tnrdng B4 Giao thing vin i,

- By chi L Minh Hoan, B tnring B Ning nghiép vi Pl ridn ndng i,
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- Biling chi Mguyén Thanh Nghi, B{ truimg Bj Xy dyng.

- Piing chi Mpuydn Manh Hing, Ba trodeg B Thing tin vi Truyén thing.

- Ding chi Mguyén Thi Hiing, Thing déc Ngin hing Ml mede Vijt Nam,

- Bibng chi Ngiyén Hodng Anh, Ch tjch Uy ban Quin If vin obib teds (i
daanl nghigp,

- Biyi difin Lanh da0 B4 Qudc phing.

- Bipi din Lank dao B Clng an.

- Bl dién linh dae B Khoa hpe vh Cing nght,

- iy dlin lanh dae Vidn Hin Bm Khea hge vi Clng nghs Vigt Nam,

Biéu 2. Chirc ning ciia Ban Chi dgo

Ban Chi &30 13 T8 chire phéi hop lin nginh, thie hie;n chire nﬁpg gi]’l.p
Thit tiémg Chinh phii nghién eiru, chi daa, didn phﬁi‘glii quyet nhilng cong vide
quan trongs, lién nganh lién quan dén thye hifn cam ket cla Vigt Nac t Hiji nghj
cic bén tham gia Clng ude khung cia Lién hop qube b bifn 491 Khi biu
{COP26), bio dim phi hp v quy dink tal Bida 3 Quy ché thinh lip, 13 chi vi
hogt ding i 19 chirc phil bep [3#n ngich ban hinh kim thes Quydt dink b
H20TE-TTg nghy 12 thing 3 ndm 2007 cda Thi tedag Chinh phi,

Piku 3. Nhifm v vi quyén hyn ¢ia Ban Chi dao

1. Chi dgo, dida phifi gitp Chinh pi, Thi tudng Chinh phil trién Khai thys
hin cam kit clia Viét Nam tyi Hii nghi COP28,

2. Giiip Chinh phi, Thil trég Chinh ph trang; vigs ting cuimg digu phid
cée hopt ddag ing phé vai bidn 48 khi hfu gl cic b8, nghah, dia phuong va
hop te gita Vil Nam vii cic tf chite qude 18, 8 e phit trién v cde mede,

3. Chi dpo b sodl, hoto thifn :Tl!un@, b cdc oo -:hé, chinh sach, phip ludt,
chiién uge, quy hogch, thiie ddy cii cich thi tae hinh chinh d to méi mneng
thugn I, chi jng i ding s oo hai b trg v il chink, cdng ngh v tha bt
cée diing vl diln te o by ting dmg phi véi bién 43 khi hiu, chuyén 48 ma
st phit tridn v chuyén 841 nling lugng,

4, Chi dao thype hin chc chiromyg frinh, dir dn, nbiién vig i 5én (mg phd vi
hidn dii ki iu, chuyén #8i ning lugng rhim e hign cam két cia Viét Mam
tyi Hji nghj COP26. :

5. Chi e il quylt ede thi tye, thio gd cée visimg méc shudc thim quyén
trich nhim <lsa 1ién nginh, lién tinh dé rdt rgdn thbi gian th hidn thi e hank
whinh cho e nhi div t.

6. Trutmg ban vi Phé Traimg ban duge s dyng con d3u cia This neémg
Chinh phis trong chi dya, i quybt cling vide thise nhigm vy ¢lia Ban Chi dao.

Didu 4. B T4l nguybn va Mai trwim | Co quan thuimg trye Ban Chi dya,
iz dymg bi mdly hign of 6f 15 chie thire hign nhigm vy duge Ban Chi dao piao,




3. HYDROGEN FOR VIETNAM POWER GENERATION [4]

VIETNAM POWER INSTALLED CAPACITY AND GENERATION
DURING 2015-2020

Total installed capacity 39,337 42,263 46,792 50,061 56,578 62,248
(MW)
Total power generation 164.3 181.9 197.1 220.3 240.2 245.9

(10° kWh)

= Annual growth rate of total installed capacity during 2015-2017 and
2018-2020: 15.8% and 19.6%, respectively
*  Fuel-type shares of the total installed capacity:
v" Coal-fired:32,8% (2015); 35.4% (2020)
v Qil-fired (FO & DO): 2.3% (2015); 2.6% (2020)
v' Gas-fired (single gas turbine, combined cycle gas turbine): 20.3%
(2015); 11.9% (2020)
v" Renewable-based (wind, solar, biomass): 0.3% (2015); 15.6% (2020)

Source: VNEEP. Vietnam Energy Statistics 2020

TRUGNG DAl HOC BACH KHOA HA NOI

LIST OF GAS TURBINES IN VIETNAM AS OF 2019

Gas turbines [zcit)

Source © updated with data from Ministry of Indusiry and Trade (MOIT) 2018 Report 58/BC-CBT, updated with Decision 125/0D-0TDL. 4 updaled using press releases

: . Capacity Commission
Station # | Province % % % SponsorfOwner = Status = Note = Ref %
(MW) date
Ca Mau 182 gas ) %] and decision 125/0D-
Ca Mau 2x730 2005 PelroVieinam Power Ca Mau Cperating
power plant DTOL annex 3 row 22-23
Mhon Trach 1 gas . : - 1431
Dong Mai 450 2009 PetroVieinam Poweer Mhon Trach Cperafing
power plant
Mhon Trach 2 -
: : PetroVietnam Power Nhon Trach . [47]
Combined Cycle Dong Mai 750 2011 5 Cperating
Gas Turbine Plant
Phu My Thermal Power Company, i 142] and Decision 125/Q0-
Phu My 2.1 Vung Tau 47T 1987 Cperating
GENCO3 DTDL annex 1 row 13
BaRi v T 340 1952.3002 Ba Ria Thermal Poveer Company, o i ¥ and Decision 125/Q0-
il =i : GENCO 3 PERd DTDL annex 3 row 21
Phu My 2.1 Phu My Thermal Power Company, i 0 and Decision 125/20-
= “ung Tau 465 1989 Cperating
extension GEMNCO 3 DTOL annex 1 row 15
Phu My Thermal Power Company, : 0 and Decision 125/20-
Phu My 4 “ung Tau 477 2004 Cperating
GEMCO 3 DTOL annex 1 row 16
0 Mon CanTho  |2x330 2008-2015 EVHNGENGO2 Operafing (5052
B339 and Decision
Phu My Thermal Power Company, :
Phu My 1 Yung Tau 1118 a Cperaling 125/Q0-DTOL annex 1
GEMCO 3
rov 14
Phu My 3 Bot Power Company
LTD, BP Holdings BV (England], 452 and Decision
Phu My 3 “ung Tau 720 2004 SempCorp Ulilitizs company Cperating 125/Q0-DTOL annex 3
(Singapore), Kyushu and Missho row 18
lwai {Japan)
Mekong Energy Company LTD, -
L S T SR ) I3 and Decision 125/Q0-
Phu My 2.2 “ung Tau 720 2003 Electricite De France {(EDF), Cperating
} DTDL annex 3 row 17
Sumitome, TEPCD

https://en.wikipedia.org/wiki/List of power stations_in_Vietnam#Gas_turbines
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3. HYDROGEN FOR VIETNAM POWER GENERATION [5]

@ BO CONG THUONG VIET NAM

GKNTHIEU -  TINTI'C - VAN BAN PHAPL

#-Trang chii / Tintirc / Phat trién bén vimg

This 4, 2508/2022 | 12:10 KAA | BEGS

$3p kh&i cong nha may san xudt hydro xanh tai Bén Tre
[ @ chinsé | ok Lo [l share |

Dir 4n Nha mdy sin xudt hydro xanh Bén Tre dir Kién & khéi céng vao cudi thing
6/2022 va bat dau chay thir vao quy /2024,

Nha may san xudt hydro xanh Bén Tre do Cdng ty TNHH TGS Green Hydrogen (thanh
vién Tap doan The Green Solutions) [3m chd ddu te, dugc x3y dng tai x3 Bao Thuan,
huyén Ba Tri. Dir 4n dur kién s& khdi cdng vao cudi thang 6/2022 va bét d3u chay thir
vao quy 112024,

'
Theo Cong ty TNHH TGS Green Hydrogen, nha may sir dung céng nghé san xuat hydro
clia Blirc, con rit mdi tai thi tredng Viét Nam. Céng ty 98 manh dan nghién ciru va hop

tdc vii cac d6) tic d8 phdt tidn nganh cong nohiép hydro tai Viét Mam, thurc Rién dy 4n
du tién tai Bén Tre.

e R R

RUC TUYEN

MINISTRY OF INDUSTRY AND TRADE OF THE SOCIALIST REPUBLIC OF VIETNAM

THONG KE - MEDIA -

HOAT BONG

Q O * Vielnamese 2 English

TIN NOI BAT

Thi¢ tredng Bé Céng Thweng B4 Thang

Hai tiép doan B Thweng mai Hoa Ky

= Ngdy 12/6, Thil brdng Chinh phi s& ddi
thoai vdi cdéng nhan

» B4 tredng Nguy&n HOng Dién tiép va 1am
viéc véi bd Robyn Mudie - Pai s Uc tai
Viét Nam nhan dip Bai s& dén chao tir
hiét két thic nhigm ko

THI TRUIFONG NUO'C NGOAI

Hon 73% doanh nghiép Ble fin twdéng
EVFTA Iam ting khd nang canh tranh tai

B trwdng B Cong Thwong
¥ . Nguyén Héng Dién lam rd ba
* g gy Ty s
nhom van de vé day manh
tiu thu ndng san
Khéa hop lan thir VIl cia Uy

ban hon hep vé Hop tac kinh
16 Vigt Nam — Italia

Téng hop cic hoat doéng ndi
4 bit cia Linh dao B va Bé
Céng Threng tudn qua

Heop bido thwdng ky Chinh
¥ 4 3 s Bhithing 62022

Thi¥ tnréng Bang Hodng An
lam viéc v&i Co quan diéu
fiét thi treéng néng lrong
Singapore

K§ hop 1&n thie nhat Tidu ban
vé Hop tic thwong mai va
cdng nghiép Viét Nam — Ma-
rbc: khai déng co ché hop
tic gilra hai Bén trong cac
finh vwe nhi¢u tiém ning

LIEN KET WEBSITE

Vietnam+

Thi Bay, 11/06/2022 08:50 Ngénngl: TiEngWiét = English  Frangais = Espafiol &32 | Pycckwi

DONG SUKIEN: X&y dung Déng Phuc hi va phdt trign kinh t&%3 hgi 2022-2023  Vu Vigt A nang khdng gid kit test C#ng thang Nge-Ukrzine ~ Qudchgikhoa XV BignDeng ¢

KINH TE

Cong ty Dic va Viét Nam hop tac san xuat ammoniac, hydro
xanh

Thyssenkrupp va TGS dat muc tiéu san xuét hing ndm 216.000 tdn ammoniac xanh va 36.000 tan hydro xanh d& ho trg céc né lue trung hoa
carbon, gép phén gidm thiéu céc anh hudng do bién déi khi hau.

DOANH NGHIEP

Manh HOng (Vietnam+) - 30/03/2022 19:12 GMT+7  https:/link.gov.vn/sgaAKlgva I—D

TIN LIEN
QUAN

Australia treng cudc
dua trd thanh nuwdc
xudt khdu khi hydro
hang dau
0B/02/2022 09:18

)

Tan dung lgi the higp
dinh EVETA thiic day
thurong mai Vigt Mam-
Bire

1412/2021 1443

n — 50 ket — |

Nhd mdy 53n ¥uit hydro xanh Bén Tre dwoc x3y dwng gan bidn d& tranh anh hudng VietNam ‘ i (w2 ~| ]
dén sinh hoat cling nhw déi séng clla nguwéi dan. Dién tich dir kién I8 22,7 ha, trén g4t NhL Thanh phé Ha Chi Minh

éng: ting vén da v db : = z va thanh pha Frankfurt
céng; 1ong von dau tr 19.500 ty dong. phdm g& sang Canada nh& lec ddy Sl ;UC i
Khi di vao van hanh, dip an s& dong gbp vao viéc phat trién nganh ndng Ireng xanh cia CPTPP tae :
b Na‘m TOI ch‘un_g V‘?_tmh Peq_ﬁg s nenf;, dung gop vao ”_g‘*” S_am SEMEDLIEETD) Gidi thidu D dn Cdng théng tin Co s& 06/11/2021 2108 Lé ky kEt hop tac gila ta|,3 doan Thyssenkrupp cua Bic va Cong ty & phén tap doan The
2.000 ty dong/nam; gidi quyet viéc lam cho tir 500-1.000 lao ddng tai dia phurong. diF lidu thirona mai Vidt Mam (VNTR Green Solutions (TGS 1 Ona/Vietnam+)

https.//moit.gov.vn/phat-trien-ben-vung/sap-khoi-cong-nha-may-san-xuat-hydro-xanh-tai-ben-tre.html
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https.//www.viethamplus.vn/cong-ty-duc-va-viet-nam-hop-tac-san-xuat-ammoniac-hydro-xanh/781066.vnp
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4. CONCLUSIONS AND RECOMMENDATIONS

* Energy Transition with its core being decarbonization: a global trend;

 Huge potential of renewable resources for satisfying Vietnam’'s energy demand for
development;

» Three objectives for Energy Transition in Vietnam: i) Energy security, ii) Affordable energy, and
iii) Responsive implementation of Vietnam’s commitment to climate change;

« With the VN Prime Minister PHAM Minh Chinh’'s commitment at COP26, formulation and
implementation of Vietnam's long-term low emission development strategy (LT-LEDS) is
needed,;

« Capacity building through international cooperation in the field of Green Hydrogen & Power to
X would play an important role in the successful implementation of Vietnam'’s energy transition
toward carbon neutrality by 2050.

E“‘ TRUGNG DAI HOC BACH KHOA HA NOI
: HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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THANK YOU FOR YOUR KIND ATTENTION

@ husteduvn @ fbo.com/dhbkhn



	Slide Number 1
	contents
	1. Energy transition and the role of hydrogen [1]
	1. Energy transition and the role of hydrogen [2]
	1. Energy transition and the role of hydrogen [3]
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Vietnam’s top commitments to decarbonizing the energy system
	Slide Number 15
	Slide Number 16
	Slide Number 17
	4. Conclusions and recommendations
	Slide Number 19

