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Tom tat:

Tai H6i nghi thugng dinh vé bién d6i khi hau ca Lién Hop Qudc lan thi 26 (COP26), Viét Nam da cam
két sé dat muc phat thai rong bang “0” vao nam 2050. Theo do, tai Quyét dinh s6 500/QD-TTg dén nam
2050, cadc nha may st dung LNG chuyén dan sang st dung hydro, téng cong suat 25.400 MW, san xuat
129,6-136,7 ty kWh, cu thé: Nhiét dién khi trong nudc chuyén chay hoan toan bang hydro 7.030 MW;
Nhiét dién LNG dét kém hydro 4.500-9.000 MW; Nhiét dién LNG chuyén chay hoan toan bang hydro
16.400-20.900 MW. Cong nghé dét kem khi/LNG véi hydro 1a mét con dudng tiém niang dé khir cac bon
trong cac nha may nhiét dién khi/LNG bang cach thay thé nhién liéu khi/LNG bang nguén nhién liéu
hydro xanh khéng cé phat thai CO2.

Tai thai diém hién tai, chi phi san xuat hydro xanh c6 gia tuong déi cao (khoang 6 - 8 USD/kg), tuy nhién
theo cac t6 chic qudc té du bao chi phi san xuat hydro xanh c6 thé gidam xuéng duai 3 USD/kg vao nam
2030 va dudi 2 USD/kg vao nam 2050.

Dé danh gia hiéu qua khi dét kém khi LNG véi hydro xanh, trong bai bao nay nhém tac gia da nghién
cttu, phan tich va danh gia gia so bo hiéu qua dét kem khi LNG véi hydro cho nha may nhiét dién cong
suat dién hinh 1500 MW tai Viét Nam cho cac kich ban ty I& tron va gia hydro xanh. Két qua nghién ctu
cho thay khi gia hydro xanh gidm xuéng duéi 3 USD/kg va céng nghé tuabin khi dot kém hydro dugc
thuong mai héa, khi dét kém hydro ty 1& dén 100% gia dién c6 thé chdp nhan dugc bai hé théng dién.

Tu khoéa:
Quy hoach dién Vill, d6t kém khi LNG vé&i hydro, nha may dién LNG, Nang lugng tai tao, hydro xanh.

Abstract:

At the 26th United Nations Climate Change Conference (COP26), Vietham committed to achieving net-
zero emissions by 2050. Accordingly, Decision No. 500/QD oriented that by 2050, LNG-fuelled plants will
gradually switch to using hydrogen, with a total capacity of 25,400 MW, producing 129.6-136.7 billion
kWh, specifically: 7,030 MW of domestic gas power plants will switch to running entirely on hydrogen;
4,500-9,000 MW of LNG power plants will co-fire LNG and hydrogen; 16,400-20,900 MW of LNG power
plant will switch to running entirely on hydrogen. Domestic gas/LNG and hydrogen co-firing technology
is a potential path to decarbonize domestic gas/LNG power plants by replacing domestic gas/LNG fuel
with a green hydrogen fuel source without CO2 emissions.
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At the present, the cost of green hydrogen production is relatively high (about 6 - 8 USD/kg). However,
according to forecasts of international organizations, the cost of green hydrogen production can be
reduced to less than 3 USD/kg in 2030 and less than 2 USD/kg in 2050.

To evaluate the effectiveness of co-firing LNG with green hydrogen, in this article the authors have
researched, analyzed and evaluated the preliminary effectiveness of co-firing LNG with hydrogen for a
typical 1500 MW thermal power plant in Vietnam in some scenarios of green hydrogen price and mixing
ratio. Research results show that in the case that the price of green hydrogen falls below 3 USD/kg and gas
turbine technology capable of co-firing hydrogen is commercialized, the electricity price when co-firing
hydrogen with the ratio up to 100% can be accepted by the power system.

Keywords: PDP VIII, Co-firing of LNG with hydrogen, LNG power plant, Renewable energy, green hydrogen.

dbi tac qudc té thuc hién day du, thyc chat. Pinh
hudng dén nam 2050 ty 1¢ ning lwong tai tao 1én
dén 67,5-71,5%; (ii) Kiém soat mirc phat thai khi
nha kinh tir san xuat dién dat khoang 204-254 triéu
tan nam 2030 va con khoang 27-31 tridu tan vao
nam 2050. Hudng téi dat muc phat thai dinh khong
quéa 170 triéu tin vao nim 2030 véi diéu kién cac

1.DAT VAN BE

Tai Hoi nghi thuong dinh vé bién d6i khi hau cua
Lién Hop Qudc lan tht 26 (COP26), Viét Nam da
cam két s& dat muc phat thai rong bang “0” vao
nam 2050. Theo do6, ngay 15/05/2023, Thu tudng
Chinh phu da ban hanh Quyét dinh s6 500/QD-TTg
phé duyét Quy hoach phat trién dién luc qudc gia
thoi ky 2021 - 2030, tam nhin dén 2050 (QHPVIII)
[1] voi muyc ti€u phat trién: Thuc hién thanh cong

cam két theo JETP duoc cac dbi tac qudc té thyuc
hién day du, thuc chat. Vi dinh hudng phat trién
: 2o R N . _,°  manh dién gi6 ngoai khoi két hop véi cac loai hinh
chuyén doi nang luong cong bang: (i) Phat triecn i g” g o (ip o

, L . , nang lugng tai tao khac (dién mat troi, dién gio trén
manh cac nguon nang luong tai tao phuc vu san

xudt dién, dat ty 18 khoang 30.9-39.2% vao nam bo...) dé san xuat nang lugng méi (hydro, amoniac

2030, huéng t61 muc tiéu ty 1€ nang lugng tai tao
47% véi diéu kién cac cam két theo Tuyén bd chinh
tri vé thiét 14p Quan hé dbi tac chuyén doi ning
luong cong bang vaoi Viét Nam (JETP) duoc cac

bGTB, 21880,

TD va TDTN, 14549,

31746,21.10%
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NDK trong nudc
va LNG, 37330,

24.81% 20.02%

3.99%
DMT, 12836,
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DSK, 2270,

1.51%

Other, 8300,
5.52%

xanh...) phuc vu nhu cau trong nudc va xuét khau.
Déi voi nguén nhiét dién khi néi riéng dé thuc hién
cam két trén “thuc hién 16 trinh chuyén ddi nhién
liéu sang hydro khi cong ngh¢ dugc thuong mai

DGNK, 6000, Nhap khiu dién,
5000, 3.32%

Pin luu trix, 300,
0.20%

T, 30127, Ngudn dién linh Dién dong phat,
hoat , 300, 0.20%

2700, 1.79%

Hinh 1. Co cdu nguén dién Viét Nam du kién nam 2030 [1]
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hoéa va gia thanh pht hgp”. Theo co cdu ngudn dién
cua Viét Nam du kién dén nam 2030 nhu Hinh 1,
tong cong suat ngudn dién khi thién nhién trong
nudc va LNG chiém khoang 37.330MW (twong
duong 24,81%).

A
CO2 emission
(g/kWh)
Almost half
820 340 305 0
Coal fired LNG LNG-30%H2 100%H2
thermal power GTCC

-firing firing
GTCC

Hinh 2. Phét thai CO, cda cac loai hinh
nguén dién [3]

Nguon dién khi (khi thién nhién trong nude va khi
LNG) c6 thé coi 1a ngudn dién sach khi phat thai
CO, (340 g/kWh) thap hon rat nhiéu so véi ngudn
dién than (820 g/kWh) [3]. Tuy nhién phat thai nay
van 1a rat 1on. Dé dat dugc muc tiéu va cam két dat
phat thai rong bang “0” vao nam 2050, s& co rat

Thuy dién ,
36016, 7.52%

DSK, 6015,
1.26%

, 30650, 6.40%

DGNK,
70000,
14.61%

Nguon dién luu trir

ND LNG chuyén
sang hydro, 16400,

nhiéu giai phap duoc dua ra, mot trong giai phép
1a d@6t kém khi thién nhién/LNG véi hydro. Khi d6t
kém hydro, ty 1€ phat thai CO, s€ giam khi ty 1¢ dot
kém hydro ting, véi mirc giam phat thai CO, ty 1¢
thuan khi tang ty 1& 6t kém hydro nhu Hinh 3.

CO, emissions reduction vs. H, volumetric blending
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Hinh 3. Méi lién hé ty Ié giam phat thai CO,
véi ty 1é dot kéem hydro véi khi thién nhién/
LNG [4]

Theo Quyét dinh 500/QD-TTg [1], dén nam 2050,
cac nha may st dung LNG chuyén dan sang sir
dung hydro, tong cong sudt 25.400 MW, san xuat
129,6-136,7 ty kWh, cu thé: Nhiét dién khi trong
nudc chuyén chay hoan toan bang hydro 7.030
MW; Nhiét dién LNG dét kém hydro 4.500-9.000
MW; Nhiét dién LNG chuyén chay hoan toan bang
hydro 16.400-20.900 MW. Co cdu ngudn dién Viét

Nam dén ndm 2050 nhu Hinh 4.

ND than str dung

Pong phéi, 4500, o Khéiva dﬁhaplli?z)zt;
0.94% amoniac, 25632, 162 ’300/ >
- 0
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linh hoat ,
30900, 6.45%
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hydro , 4500, sang
0.94% Hydrogen,
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Hinh 4. Co cdu nguén dién Viét Nam du kién nam 2050 [1]
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Vé cong nghé tuabin khi dét kém hydro: Siemens
c6 loai tuabin khi HL-class c6 thé ddt kém t6i 30%
hydro, du kién phat trién loai tuabin HL-class nay ¢
thé d6t 100% hydro vao ndm 2030 [7] GE c¢6 hon 30
tuabin khi c6 kha ning d6t kém it nhat 50% hydro,
GE dang tiép tuc nghién ctru va phat trién tuabin khi
loai HA c6 kha ning dbt kém hydro véi ty 1é 1én
dén 100% [5], [6]. MHPS ciing c6 loai tuabine khi
c6 thé dot kém 30% hydro va du kién phat trién
loai tuabin khi cé thé dét 100% hydro sin sang
vao nam 2025 [8], [9]. Theo danh gia cia IEA dua
trén 11 cAp do sin sang, cong nghé tuabin khi d6t
kém hydro dugc danh gia ¢ cap d6 thi 8 — Quy mé
thuong mai dau tién [10].

Nhu vay c6 thé néi rang dét kém hydro trong cac
nha may di¢n khi thién nhién/LNG 1a mot giai
phap phu hop dé giam phat thai CO,, va cong
nghé d6t kém hydro ctia cac hing tuabin khi cling
da dan sin sang va thuong mai hoa. Tuy nhién dé
danh gia tinh hiéu qua vé mat kinh té, gia thanh
san xuét dién, nhom nghién ciu da thuc hién
“Nghién ctru, phan tich, danh gia so bg hiéu qua
d6t kém khi LNG véi hydro cho nha may nhiét
dién khi LNG cong suét dién hinh 1.500 MW tai
Viét Nam”.

2. NGHIEN CUU, PHAN TiCH VA PANH GIA
CAC KICH BAN DOT KEM HYDRO XANH

Nhom nghién ciru tién hanh nghién ciru, tinh toan
va danh gia hiéu qua dét kém khi hydro xanh voi
LNG cho cac kich ban nhu sau: Kich ban 1 (KB1)
ty 18 6t kém 20%, kich ban 2 (KB2) ty 1¢ d6t kém
30%, kich ban 3 (KB3) ty 18 dbt kém 50%, kich
ban 4 (KB4) ty 1& d6t kém 80%, kich ban 5 (KB5)
ty 1& d6t kém 100% (ty 1¢ d6t kém tinh theo nhiét
tri). Trong céc tinh toan v&i cac kich ban trén,
nhom nghién ciru gia dinh cac thong sé dau vao
nhu sau:

(ISSN: 1859 - 4557)
Luwogng khong khi cip cho tuabin khi:
Qua trinh chay nhién li€u 1a qué trinh phan tng hoa
hoc giita cac nguyén t6 hoa hoc vdi oxy va phat ra
mot lugng nhiét 16n. Khi dét nhién lidu khi thi cac
chat chay trong nhién liéu ciing tién hanh oxy hoa
theo cac phan tng hoé hoc, phuong trinh nhu sau:

CH, +(n+%j(02 +3,76N,)

(1)
=nCO, +ﬂH20+3,76(n +ﬂjN2
2 4

Thé tich khong khi 1y thuyét can thiét dé chay 1
m’ _nhién li¢u khi:
V°=0,0476x[0,5CO+0,5H, +2CH, +
2
+1,5H2S+Z(n+ﬂ]CH —02},m3 /m3 @)
4 ) """ te/ tc
Dua trén dic tinh nhién lidu khi va cac ti 1& ddt

kém hydro két qua luong khong khi 1y thuyét can
dé @6t chay 1 m® nhién liéu cho qua trinh chay theo

bang phia duoi.
Bang 1. Luong khéng khi ly thuyét khi dét
kém hydro
TT | Ti 1é dot kém Pon vi Gia tri
1 | Tilé d6tkém | m3khong khi/ | 10,39
hydro 0% m® nhién liéu
2 | Tilé d6tkém | m?khong khi/ | 8,79
hydro 20% | m?’ nhién li¢u
3 | Tilé ddt kém | m?® khong khi/ | 7,99
hydro 30% m?® nhién liéu
4 | Tilé d6tkém | m?®khong khi/ | 6,39
hydro 50% m’® nhién liéu
5 | Tile d6t kém | m’® khong khi/ | 2,38
hydro 100% | m?® nhién li¢u
101
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Tir két qua trén c6 thé nhan thdy khi tang ti 1& d6t
kém thi lugng khong khi yéu cau cép cho tuabin
khi s€ c6 xu hudng giam.

Gia thiét bi:

Lap moi va cai tao hé thong: Theo thong tin tir cac
nha cung cap thiét bi, khi thuc hién dét kém hydro
cac nha may co thé can 1€ip dat mai, cai tao cac hé
théng, thiét bi nhu sau: Hé théng nhap, ton chira
hydro, hé théng cung cap hydro; Bo diéu khién
hoa tron khi @bt kém; Hé thong diéu khién hoa tron
hydro; Cai tao voi ddt, buéng dot tuy theo ti 1¢ dot
kém; Hé théng khir NO; Cac hé thong, thiét bi
lién quan khac (an toan, phong chay chiia chay...),
wdc tinh chi phi 1dp mdi va cai tao khi d6t kém
hydro theo cac ty 1¢ nhu dé cap o trén.

Do d6, gia thiét bi tang thém khi d6t kém ty 18
hydro [16] duoc gia dinh nhu sau: Dot kém dén
50% hydro, gia thiét bi goi thau EPC tang thém
+10%; Dot kém dén 80% hydro, gia thiét bi goi
thau EPC tang thém +15%; Dot kém dén 100%
hydro, gia thiét bi goi thau EPC tang thém +20%.

Gia nhién liéu:

+ Gi4 khi LNG: Theo du bao gia LNG trong dé an
QHD VIII [13], gid LNG tinh trung binh cho nha may
dién giai doan 2021 - 2050 1a 11,8 USD/tri¢u Btu.

+ Gié hydro:

Theo du béo, chi phi san xuét hydro xanh c6 thé

giam xubng dudi 3,0 USD/kg vao nim 2030 va
dudi 2,0 USD/kg vao nam 2050.

$/kg (real 2020) $/MMbtu
12.0 89.3

10,0 RenewsbieH, ok
8.0 59.5
6.0 44.6
40 29.8
20 _— o
&6 ] 58

2021 2030 2050

Hinh 5. Du bao gia hydro xanh [11]

Gia thanh SX dién theo cac kich ban dét kém H2 véi LNG

UScent/kWh
45.00

40.00

35.00

30.00

25.00

20.00

15.00

(UScent/kWh)

'F

10.00
5.00

0.00
KB1 KB2

e Gig H2 1a 2 USD/tin === Gig H2 I3 3 USD/tan

KB3 KB4

KB5

Gia H2 la 5 USD/tén Gid H2 I3 8 USD/tén

Hinh 6. Chi phi san xuat dién theo cac kich ban dét kém hydro véi LNG
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Pé tinh toan mo phong, gia hydro dugc gia
dinh véi cac truong hop: 8 USD/ kg (59,5 USD/
Tr.BTU); 5 USD/ kg (37,5 USD/ Tr.BTU); 3
USD/ kg (22,5 USD/ Tr.BTU); 2 USD/ kg (14,9
USD/ Tr.BTU).

Bang 2. Pac tinh LNG dugc st dung trong

tinh toan
Tinh ghét (%) mol & nhiét dd sbi & | Thiét ké
ap suat thuong
N, 0,22
CH, 91,33
C,H, 536
C,H, 2,14
iCH, 0,46
nCH, 0,47
CH, 0,02
Khéi lugng phan tir (kg/kmol) 17,82
Khéi lugng riéng (kg/m®) 451
Nhiét tri thap (kJ/kg) 49.315
Nhiét tri cao (kJ/kg) 54.551

Nguon: Tham khdo béo cdo nghién ciru kha thi dw
an LNG Hai Lang giai doan 1

Cic thong s6 dau vao khac trong tinh toan kinh
té tai chinh:

Céc thong s6 dau vao khac duoc gia dinh tham
khao mot dy 4n nha méay nhiét dién LNG dién hinh
cong suat 1.500 MW nhu sau:

- Hiéu suét phat dién tinh tai 85 % (HHV): 58,40 % ';

(ISSN: 1859 - 4557)
- Ty 1& vén chu s6 hitu/vén vay: 25%/75%;
- L&i suét: 6,4%/nam;
- Thué suét thué thu nhap doanh nghiép binh quan:
5,4%;
- Hé s6 chiét khau i: 7,54%;
- Tubi tho du an: 25 nam;
- Thoi gian van hanh: 6.000 gio/mam.
(Thuc té, do dic tinh cia hydro nén khi dét kém
v6i khi thién nhién/LNG trong tuabin khi ¢é thé co
nhitng dnh hudng nhat dinh dén thiét bi do d6 thoi
gian van hanh s€ bi anh hudng, nén tudi tho cua
thiét bi c6 thé bi suy giam so véi thiét ké ban dau)
- Hiéu suat phét dién gia dinh khong thay d6i trong
cac kich ban tinh toan;
- Cac thong s6 dau vao khac va tinh toan gia ban
dién tuan thu theo Thong tu sé 07/2024/TT-BCT
ngay 12/4/2024 cia Bo truong Bo Cong Thuong
quy dinh phuong phap, trinh ty xay dung va ban
hanh khung gid phat dién va cac quy dinh lién
quan khac.
Phuwong phap xac dinh gia thanh sin xuét dién:

Gia thanh san xuét dién duoc xac dinh bﬁng cac
ham trong phan mém excel theo cong thirc tong

quat sau:

Gia thanh san xuat dién:

27:0 C'(] + l) !
2 E(+i)

(d/kWh)

Trong do6:

+ C.: Chi phi ndm thur t (bao gom chi phi dau tu
ban dau, chi phi van hanh va bao dudng, chi phi
nhién liéu va cac chi phi khac) (dong). Tdng chi

' Pé don gian héa trong cdc tinh todn nhém tac gid gid dinh hiéu sudt khong thay doi trong cdc kich ban

dil thue té ¢é thé cé nhitng thay doi.

S6 35
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phi cho ca doi du an duoc xac dinh bang ham NPV

trong excel.

C,=VDT+ O&M + NLC +NLP +CPK +CPVC,
Trong do:

- VDT: Vén dau tu ban dau.

- O&M;: Chi phi van hanh va bao dudng nim t,
duoc tinh bang 6,27%.

- NLC,: Chi phi nhién li¢u chinh (khi, hydro):

- NLP;: Chi phi nhién liéu phu (dau, ...):

- CPK : Chi phi khac gom: (i) Chi phi stra chira bao
dudng thuong xuyén; (ii) Chi phi vét li€u phu, chi
phi khéi dong bao gém chi phi nhién liéu, chi phi
khac cho khéi dong...

- CPVC;: Chi phi van chuyén nhién liéu chinh
+E: Dién nang thuwong pham (di?n nang phat)
nam thu t (kWh), dugc xac dinh bang ham NPV
trong excell. Tong san lugng dién thuong pham

cho ca do1 du an an duoc xac dinh béng ham NPV
trong excell.

E=PxT_ x(-t)x(1-k)
Trong do:

- P: Cong sudt dau cuc may phat tai thiét ké duoc
duyét (kW);

-T .- Sé gi0 van hanh cong suit cuc dai binh
quan nhiéu nim cta nha may (gio);

-t Ty 1€ dién tu dung va tén that may bién ap
tang ap cua nha may, ton that duong day tir may
bién 4p ting 4p nha may dén diém du ndi voi hé
thdng dién quéc gia;

- k: Ty 1€ suy giam cong suat duoc tinh binh quan
cho toan b doi song kinh té cua nha may dién.

+ 1: Hé s6 chiét khau (%)

i% =L

iea % +20,% (1— %)
Trong do:

-1 _: Tong von chu sé hitu trong tong von dau tu
csh
du an.

-1 Téng von vay trong tong von dau tu du an.

- I: tong von dau tu cta dy an.

-1, %0 ty suét sinh lgi ctia von chu sé hitu.

-1 %: ty 1€ 1ai suat ctia von vay.

- t%: thué suat thué thu nhap doanh nghiép.

Két qua tinh toan nhw sau: hinh 6

Nhain xét:

Theo tinh toan trong d& 4an QHP VIII [13], chi
phi dién ning binh quan phan ngudn dién 14 10,2

- 10,4 cent/kWh giai doan 2021 — 2030 va 11,7 -
13,2 cent/kWh giai doan 2021 — 2050.

Tir két qua tinh toan véi cac kich ban (Hinh 5) cho
thdy véi gia hydro khoang 3 USD/kg (22,5 USD/
Tr.BTU), chi phi san xuat dién trung binh ctia nha
may dién LNG 1.500 MW cac kich ban 1a 13,01
cent/kWh nam trong dai chi phi dién binh quan
cua hé théng du bao cho giai doan 2021 — 2050
(11,7 —-13,2 cent/kWh).

Voi gia hydro khoang 2 USD/kg (14,9 USD/
Tr.BTU) chi phi san xuat dién trung binh ctia nha
may dién LNG 1.500 MW cac kich ban 1a 10,62
cent/kWh, thap hon chi phi dién ning binh quéin
cua hé théng du bao cho giai doan 2021 — 2050
(11,7 —-13,2 cent/kWh).

Vi gia hydro tr 5 USD/kg (37,5 USD/Tr.BTU),
chi phi san xudt dién ctia nha may dién LNG
1500MW la 17,81 cent/kWh cao hon chi phi dién
ning binh quén ctia hé théng du bao cho giai doan
2021 —2050 (11,7 — 13,2 cent/kWh).
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Nhu vdy, co thé danh gid ring voi gia hydro
khoang dudi 3 USD/kg c6 thé thuc hién dbt kém
hydro & ty 1& 1én dén 100% chi phi h¢ thong dién
¢ thé chép nhéan dugc, va theo [11] du bao gia
hydro xanh sau ndm 2030 c6 thé giam xudng dudi
3 USD/kg. Ngoai ra khi thi truong CO, dua vao
van hanh, hiéu qua kinh té cua nha may dién khi co
thé tang thém tir chi phi bu khi giam phét thai CO,
Nhiing thach thirc vé viée sir dung nhién liéu hydro
trong budng dot tuabin khi 1a do su khac biét tinh
chat gitta hydro va céc loai nhién liéu hydrocacbon
truyén thong, khi d6 ché d6 van hanh cua thiét bi
thay d6i (khac nghiét hon), tudi tho cua thiét bi co
thé s& bi suy giam dan dén giam tinh tin cdy trong
van hanh. Trong truong hop nha may dién giam
thoi gian van hanh s€ lam tang gia dién.

Bang 3. Uéc tinh khéi lugng CO, c6 thé giam

dugc khi d6t kém hydro

Tilé | Giai doan 2030 Giai doan 2050
dot
kem Cong | Luwgng | Cong |Lugng CO,
hydro |, 4¢ cac CO, giam |suat cac giam
theo | pa may|(triéu tAn/[nha may| (triéu tin/
lwong | gian | nam) | dién | nim)
nhi¢t | 1 NG LNG
chuyén chuyén
sang sang
hydro hydro
(MW) (MW)
1]
20% | 4.480 9,14 5.080 10,36
30% | 6.720 13,71 7.620 15,54
50% | 11.200 | 22,85 12.700 25,91
80% | 17.920 | 36,56 | 20.320 41,45
100% | 22.400 | 45,70 | 25.400 51,82
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Ghi chii: S6 gio van hanh 1 nam la 6000, sudt
phat thdi CO, ciia nha mdy dién LNG dién hinh
340 g/kWh. Tong céng sudt cac nha mdy dién khi
LNG theo Quy hoach dién VIII la 22.4000 MW
(nam 2030) va 25.400 MW (nam 2050).

Panh gia nhirng rii ro va thach thic cia viéc
trién khai dot kém hydro trong nha may dién
LNG:

Nhung kho khin chinh 1a cong nghé dét kém
hydro hién nay trén thé gi6i chua hoan thién (dang
nghién ctru va phat trién boi cac hang). Dbi vai
muc do san sang ctia cong nghé, hién nay tuabin
khi d6t hydro méi dat dén cap d6 9/11 theo phwong
phdp danh gia cua IEA [14]. Chua c6 nha may
dién nao & Viét Nam cai tién, thu nghiém ddt kém
hydro va c6 danh gia vé tinh kinh té, k¥ thuat, cling
nhu cac anh huong tac dong dén con ngudi, moi
truong, thiét bi.

Mit khac, kha ning cung cap nhién liéu hydro ¢
trong nudc con han ché, ngudn hydro hién nay
cha yéu cung cap cho nganh phan dam (s dung
hydro xam).

Bén canh do, viéc tang ti 16 dbt kém, s& dan dén
tang chi phi dau tu va van hanh do can phai tién
hanh nghién ciru, thay thé cac thiét bi, ciing nhu
hién nay chudi cung mg hydro hién chua dugc
hinh thanh va phat trién nén viéc dam bao cung
cap da nhién liéu thay thé cho LNG dé van hanh
6n dinh nha may dién khi thyc hién chuyén d6i
nhién liéu la mot thach thirc 16n. B(“)ﬂg thoi, khi
chuyén ddi nhién liéu s& lam gia dién ting lén, anh
huong dén phat trién kinh té xa hoi va doi song
nguoi dan.

Ngoai ra, theo danh gia cong nghé san xuat, luu trix
va phan phéi hydro hién tai van chua di hiéu qua
va chua sin sang dé trién khai hydro quy mo Ién.

Céc van de cong nghé can tiép tuc dugc giai quyét
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1a d6 bén vat lidu va rd ri. DO bén ciia co sé ha tang
(hé thong luu trit, truyén tai, phan phdi) rat quan
trong trong viéc giam chi phi va an toan cho nguoi
dung cudi. Hydro 1a mét loai khi rat dé chay, c¢6 thé
ro 1i tir dwdng dng hodc bé chira, gay lo ngai vé an
toan va tang chi phi bao tri. [15]

3. KET LUAN VA KIEN NGHI

Pé dat dugc muc tiéu/cam két giam phat thai
rong bang “0” vao nam 2050, ngoai cac giai phap
khac nhau dugc ap dung, ddi v6i nha may nhiét
dién khi/LNG dbt kém hydro 1a mét giai phap
phi hop dé cit giam phai thai CO, va khi gid
hydro xanh giam xudng dudi 3 USD/kg va cong
nghé tuabin khi d6t kém hydro dugc thuong mai
hoa, gia dién khi dt kém hydro dén 100% co thé
chép nhan dugc.

Kién nghi cac BO nganh, cac co quan quan 1y nha
nudc xem xét, xy dung va ban hanh cic co ché
khuyén khich cho cac nha méay nhiét dién khi/LNG
chuyén d6i sang @6t hydro va dau tu phat trién ha
tang cung cap hydro dén cac ho sir dung

Céc nha may dién khi/LNG nghién curu, danh gia
hién trang va xay dung ké hoach chuyén sang d6t
hydro phu hop v6i tinh hinh thuce té, cling nhu dinh
huéng trong phat trién ngudn dién va cat giam
phat thai CO, theo cam két ctia Viét Nam, dong
thoi dam bao an ninh cung cap dién, hiéu qua kinh

té-xa hoi va moi truong.

Trong pham vi nghién ctru, bai bdo mai chi tap trung
nghién ctry, tinh toan vé hiéu qua kinh té viec dbt
kém hydro trong cac nha may dién LNG dién hinh.
Céac dit liéu st dung trong nghién cuu duoc thu thap
tir bdo c4o céo nghién ctu kha thi, mot sb dir liéu
dugc gia dinh trén kinh nghi¢ém cua nhém tac gia.
D6t kem hydrogen thay thé dan nguon khi va LNG
da duoc dinh huong trong QHD VIIL Tuy nhién
trong twong lai, Viét Nam can c6 nghién ctu, thi
nghiém cuy thé dot tron hydrogen véi khi LNG d6i
v6i nha may dién hinh dang van hanh dé danh gia
chi tiét v& mat ky thuat, thiét bi, an toan, hiéu qua
kinh t&, moi truong dé co cac giai phap phu hop
nham dem lai hiéu qua kinh té, giam phat thai khi
nha kinh va dam bdo an ninh nang lugng.

Phat trién cong nghé dot tron hydro voi khi LNG
hién d6i mat v&i nhiéu rao can, va thach thuc tir
ngudn cung cép, van chuyén luu trir, gia, cong
nghé ky thuat, an toan, dé phat trién thanh cong
Viét Nam can c¢6 nghién ctru va dé xuat cac co ché
chinh sach dé khic phuc cac rao can, thach thuc
trén. Trong cac nghién ctru tiép theo nhom tac gia
s€ nghién clru cac rao can va thach thtc trong phat
trién cong nghé ddt tron hydro va khi LNG ciing
nhu dua ra goi y cac chinh sach khuyén khich cho
Viét Nam.

Nhom tac gia cam on Bo Cong Thuong da thong
qua dé tai 1305 hd trg thuc hién nghién clru nay.

TAI LIEU THAM KHAO

[1]. Tha tuéng Chinh Phii (2023). Quyét dinh s6 500/QD-TTg ky ngay 15/05/2023 clia Tha tudng phé duyét
Quy hoach phat trién dién luc quéc gia thai ky 2021 — 2030, tam nhin dén 2050.

[2]. Standard Chartered (2021), Pricing the promise of green hydrogen. Dudng dan tai liéu: https://www.
sc.com/en/feature/pricing-promise-of-green-hydrogen/

[3]. Mitsubishi Power (2018), The hydrogen gas turbine, successfully fired with a 30% fuel mix, is a major
step towardsa carbon-free society. Dudng dan tailiéu: https://power.mhi.com/special/hydrogen/article_1

106

S6 35



TAP CHi KHOA HOC VA CONG NGHE NANG LUONG - TRUONG DAI HOC DIEN LUC
(ISSN: 1859 - 4557)

[4]. Noussan, M.; Raimondi, P.P; Scita, R.; Hafner, M (2021). The Role of Green and Blue Hydrogen in the
Energy Transition: A Technological and Geopolitical Perspective. https://doi.org/10.3390/su13010298

[5]. GE, Hydrogen as a fuel for gas turbines_A pathway to lower CO2.

[6]. GE, Std Presentation_H2gen_Nov22.

[7]. Siemens Energy, A Decade In The Making — Siemens Energy HL-class Now Delivers Power To The Grid.
[8]. MHPS, Latest information of Mitsubishi Power Gas Turbines.

[9]. Mitsubishi Heavy Industries (2021), Hydrogen Power Generation Handbook.

[10]. IEA (2023), Energy Technology Perspectives - Clean Energy Technology Guide.

[11]. BloombergNEF (2020), Hydrogen Economy Outlook. 2020. Dudng dan: https://data.bloomberglp.
com/professional/sites/24/BNEF-Hydrogen-Economy-Outlook-Key-Messages-30-Mar-2020.pdf.

[12]. Razvan Carlanescu, Marius Enache, Raluca Maier, Andreea Alcea, Raluca Condruz, Cristian Stoica and
Madalina Ghilvacs, Calculation of the main parameters involved in the combustion process of CH4-H2
mixtures at different proportions, E3S Web of Conferences 180, 2020.

[13]. Vién Nang luong (2023), Dé an Quy hoach phat trién dién luc qudc gia thai ky 2021 - 2030, tam nhin
dén nam 2050.

[14]. IEA (2023), ETP Clean Energy Technology Guide, IEA, Paris https://www.iea.org/data-and-statistics/
data-tools/etp-clean-energy-technology-guide

[15]. Zenon Ziobrowskiand Adam Rotkegel (2024), Assessment of Hydrogen Energy Industry Chain Based
on Hydrogen Production Methods, Storage, and Utilization

[16]. https://doi.org/10.3390/en17081808

[17]. S. Oberg, M. Odenberger, and F. Johnsson (2022),“Exploring the competitiveness of hydrogen-fueled
gas turbines in future energy systems,’ Int. J. Hydrogen Energy, vol. 47, no. 1, pp. 624-644.

[18]. doi: https://doi.org/10.1016/j.jjhydene.2021.10.035

S6 35 107



TAP CHi KHOA HOC VA CONG NGHE NANG LUONG - TRUGNG DAI HOC DIEN LUC

(ISSN: 1859 - 4557)

Gidi thiéu tac gia:

Tac gia Doan Ngoc Duadng t6t nghiép dai hoc nganh ki thuat nhiét ndm
1996 tai Trudng Dai hoc Bach khoa Ha Noi, nhan bang Thac si nganh
quan tri kinh doanh nam 2010 tai Trudng Pai hoc Qudc gia Ha Noi.
Hién nay tac gia la Phd Cuc trudng Cuc Dién luc va Nang lugng tai tao,
BO Cong Thuong.

Linh vuc nghién clru: Nghién cliu cd ché, chinh sach, cong nghé phat
trién nganh nang lugng; Nghién clu cdng nghé, ndng lugng tai tao,
pin luu trir; Nghién ctu, chuyén dich ndng lugng.

Téc gid Nguyén Chién Théng tSt nghiép dai hoc nganh ky thuat nhiét
ndm 1995 tai TruGng Dai hoc Bach khoa Ha NGi, nhan bang Thac si
nganh cong nghé nhiét ndm 2009, nhan bang Tién si nganh ky thuat
nhiét nam 2017, tai Trudng Dai hoc Bach khoa Ha Noi. Hién nay tac
gia Giam doc Trung tam Tu van Nhiét dién — Dién hat nhan, Vién Nang
lugng, BO Cong Thuong.

Linh vuc nghién cru: Nghién cltu cd ché, chinh sach cong nghé phat
trién nganh nang lugng; Nghién cfu cdng nghé nhiét dién, ndng lugng
tai tao, cdng nghé cac bon thap.

Téc gia Nguyén Van Thao t6t nghiép dai hoc nganh cdng nghé nhiét
ndm 2003 tai TruGng Dai hoc Bach khoa Ha N&i, nhan bang Thac si
nganh céng nghé nhiét nam 2017 tai Trudng Pai hoc Bach khoa Ha
NOi. Hién nay tac gia cong tac tai Trung tdm Tu van Nhiét dién — Dién
hat nhan, Vién Nang lugng, B6 Cong Thuadng.

Linh vuc nghién cfu: Nghién ctu co ché-chinh sach phat trién nganh
nang lugng; Nghién cllu cdng nghé nhiét dién, hydro xanh: Nghién
cru, Ung dung cong nghé cac bon thap.

Téc gid Nguyén Thi Minh, tt nghiép dai hoc nganh kinh t& néng lugng
nam 2005 tai Trudng Pai hoc Bach khoa Ha N6i, nhan bang Thac si
nganh quan tri kinh doanh ndm 2007 tai TruGng Dai hoc Bach khoa Ha
NOi. Hién nay tac gia cong tac tai Trung tdm Tu van Nhiét dién — Dién
hat nhan, Vién Nang lugng, B6 Cong Thuadng.

Linh vuc nghién cfu: Nghién citu co ché-chinh sach phat trién nganh
nang lugng; Tinh todn téng mlc dau tu va phan tich hiéu qua du an
nha may nhiét dién, nang lugng tai tao; Nghién ctru tinh toan gia dién
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Tac gia Trudng Thi Thu Phuang, tot nghi€p dai hoc nganh kinh té nang
lugng nam 2000 tai Trudng Pai hoc Bach khoa Ha Noi. Hién nay tac gia
cong tac tai Trung tdm Tu van Nhiét dién — Dién hat nhan, Vién Nang
lugng, B6 Cong Thuaong.

Linh vuc nghién cltu: Nghién cltu cd ché-chinh sach phat trién nganh
nang lugng; Tinh todn téng mdc dau tu' va phan tich hiéu qua du an
nha may nhiét dién, nang lugng tai tao; Nghién cltu tinh toan gia dién

Tac gia Vi Van Nam t6t nghiép dai hoc nganh cong nghé nhiét nam
2013 tai Trudng Dai hoc Bach khoa Ha No6i, nhan bdng Thac si nganh
cong nghé nhiét nam 2016 tai Trudng Dai hoc Bach khoa Ha Noi. Hién
nay tac gia cong tac tai Trung tdm Tu van Nhiét dién — Dién hat nhan,
Vién Nang lugng, BO Cong Thuaong.

Linh vuc nghién ctu: Nghién cltu cd ché-chinh sach phat trién nganh
nang lugng; Thiét k€ nha may nhiét dién, nang lugng tai tao; Nghién
clru phat trién hydro xanh: Nghién c(tu, (thg dung cdng nghé téng hiéu
suat, tiét kiém nang lugng, giam phat thai (khi thai, nudc thai), cong
nghé cac bon thap.
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