PETROVIETNAM

TAP CHI DAU KHI
$612- 2022, trang 31 - 37
ISSN 2615-9902

A
AN y & .,
D a u K h IPETHﬂVIEINAM

NGHIEN CUU KHA NANG TICH HOP HYDROGEN XANH
VAO NHA MAY DAM CA MAU

Lé Duang Hai', Truong Van Nhan', Tran Vinh Loc', Nguyén Thi Chau Giang'
Nguyén Huynh Hung My, Nguyén Minh Hiéu?, Huynh Minh Thuan'

"Vién Dau khi Viét Nam

2T6ng cong ty Phan bon va Hoa chat Dau khi - CTCP

Email: haild.pvpro@vpi.pvn.vn

https://doi.org/10.47800/PVJ.2022.12-04

Tom tat

Xu hudng chuyén dich nang lugng, gidm phat thai khi gy hiéu (ing nha kinh, sdn xudt cc san pham xanh (trong d6 cd hydrogen
xanh) dang phat trién trén thé gidi va dugc du bao sé tang truang & Viét Nam trong giai doan sau nam 2030 khi Chinh ph trién khai céc
<o ché, chinh sach dé thuc thi cam két phét thai rong C0, bang 0 vao ném 2050.

K&t qua nghién ctu cta Vién Dau khi Viét Nam (VPI) cho thdy Nha may Dam Ca Mau c6 thé tich hgp san xudt va st dung 10%
hydrogen xanh dé gidm lugng khi thién nhién tiéu thu, giam lugng CO, phét théi ra mdi trutng vdi tong mifc dau tu sau thué khoang
3.209 ty d6ng (tueng duong 137 triéu USD). D& nha méy ¢6 thé dau tu san xudt va st dung hydrogen xanh, canh tranh vdi hydrogen xam,
can sdm nghién ctiu ap dung cac co ché chinh sach khuyén khich dau tu san xudt xanh nhu DPPA, thi truGng carbon va chinh sach thué

carbon, uu dai thué trong dau tu xay dung dy an...

Turkhéa: Chuyén dich nang luong, hydrogen xanh, ammonia xanh, nang lugng téi tao, Nha may Dam (a Mau.

1. Giéi thiéu

Xu hudng chuyén dich nang lugng dang phat trién
manh mé trén thé gidi, dac biét la xu hudng dién khi hda;
thuc day san xuat, sttdung nhién liéu xanh, sdn phdm xanh.
Hydrogen xanh (GH,), ammonia xanh, urea xanh du kién
sé la cac sdn pham dugc san xuat va tiéu thu manh trong
tuang lai khi cac thach thic vé cdng nghé, chi phi san xuat
dugc giai quyét va cac chinh sach, giai phap chéng bién
déi khi hau di vao thuc té. Su quan tdm cla cac cong ty da
qudc gia ddi vai xu hudng chuyén dich ning lugng (Hinh
1) thé hién uu tién hang dau vé viéc trién khai cac du &n
lién quan dén hydrogen trong vong 3 - 5 nam tdi [1].

Viét Nam tham gia cic cong udc vé chéng bién déi
khi hdu va dang cu thé héa cam két tai COP26 vé thuc
hién can bang phat thai carbon vao nam 2050 [2]. Trong
do, c6 cadc muc tiéu lién quan dén viéc giam phat thai khi
nha kinh, san xuat, s dung ammonia xanh va hydrogen

xanh:

Ngay nhdn bai: 23/9/2022. Ngay phdn bién ddnh gid v stia chifa: 23/9 - 27/10/2022.
Ngay bai bdo duge duyét dang: 28/10/2022.

- Muc tiéu giam phat thai khi nha kinh trong Chién
lugc qudc gia vé bién déi khi hau giai doan dén nam 2050
(theo Quyét dinh s6 896/QD-TTg ngay 26/7/2022):

+ DE&n nam 2030: Cac cd sG cd muc phat thai khi nha
kinh hang nam tir 2.000 tan CO, tuong duong trd 1én phai
thuc hién gidm phat thai khi nha kinh.

+ DEén nam 2050: Cac ca sG cb muc phat thai khi nha
kinh hang ndm tir 200 tén CO, tuong duong trd lén phai
thuc hién giam phat thai khi nha kinh.

- Cacquan diém xay dung Quy hoach phét trién dién
Iuc va dinh huéng qua trinh chuyén d&i nhién liéu cac nha
may nhiét dién chay than, khi tai Viét Nam dén nam 2050
trong Quy hoach phat trién dién luc quéc gia thdi ky 2021
- 2030, tam nhin dén nam 2045 (Quy hoach dién VIl theo
du thao cia B6 Cong Thuong trinh Chinh phu):

+ Nguén dién LNG, khi: Cac nha may dién s dung
LNG dinh huéng chuyén dan sang st dung nhién liéu
hydrogen sau 10 ndm van hanh. Cadc nha may dién khi
du kién @6t kém hydrogen ti sau nam 2030, tU ty 1é 20%,
tang dan ty trong khi gia thanh hydrogen giam. Du bao
dén nam 2050, cdc nha may nhiét dién khi sé& chuyén
hoan toan sang s& dung hydrogen.
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Trong 3 ndm téi Trong 5 nam téi
Hydrogen 51% Hydrogen W 39%
T6i uu héa nang lugng 48% Ccus | 36%
s 47% Nang lugng gi6, mét trdi, hydro 31%
Nang Iugng gi6, mat trdi, hydro Tai cu tric chudi cung ting ] 28%
Téi ché vat ligu Dién khihda | 27%
Nguyen liéu sinh hoc T6i uu héa nang lugng W 24%
Téi sitdung nhui Chuyén héa nhién liéu sinh hoc W 22%
Dién khi héa Ton trit néng lugng/nhiét ] 22%
Khac Gidm phat thai khi methane 18%
Kndc |10 2%

Hinh 1. Két qud khdo sdt du bdo cdc du dn chuyén dich nding luong chinh duoc trién khai trong vong 3 - 5 ndim tdi.

+ Nguoén dién than: Cac nha may nhiét dién than s
dung céng nghé ci sé ding hoat dong (du kién sau 40
nam van hanh), dinh huéng chuyén dan sang st dung
nhién liéu sinh khéi/ammonia sau 20 nam van hanh vdi ty
|& d6t kém tir 20%, téng dan l1én 100%.

Du thao Quy hoach dién VIII da uéc tinh nhu cau
hydrogen dé thay thé khi dét va san xuat ammonia dé
thay thé than la khoang 40 triéu tan vao nam 2050. Trong
do, khoang 33 triéu tdn hydrogen xanh dugc san xuat
bang céng nghé dién phan ti cac nguén dién gié va dién
mat trai.

Viéc gidm phat thai CO, la yéu cau bat budc doi véi cac
nha mdy dam trong tuong lai, thi trudng hydrogen xanh va
ammonia xanh dugc du bdo sé tang truéng manh. Do do,
can xem xét, danh gia kha nang san xuat, s dung nguén
hydrogen xanh thay thé hydrogen xam tai cdc nha may
dam, dé tiing budc chuén bi cho 16 trinh san xuat xanh,
gidam phat thai khi gay hiéu Ung nha kinh. Bai bédo nay
nghién ctru kha néng tich hgp vé mat ky thuat cong nghé
va danh gia hiéu qua kinh té€ so b viéc san xuat va sirdung
ngudn hydrogen xanh tai Nha may Dam Ca Mau.

2. Cac nguén nang luong tai tao c6 thé sir dung dé san
xuat hydrogen xanh tai Nha may Dam Ca Mau

- Pinh hudéng phat trién ngudn nang lugng tai tao
tai Viét Nam

Hydrogen xanh dugc san xuat tir nguédn dién téi tao
qua qua trinh dién phan nudc. Giai doan 2018 - 2020, Viét
Nam da ching kién su phat trién manh clia nang lugng tai
tao, dac biét la dién mat trgi va dién gid, tung budc gop
phan vao viéc gidm phat thai khi nha kinh va tang tinh
chu dong trong viéc cung cap dién tai Viét Nam. Theo du
thdo Quy hoach dién VI, dién tai tao sé chiém vi tri dang
ké trong téng céng suat 13p dat toan quéc. Dién gio trén
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bo ting dat 14.425 MW (10,7%) vao nam 2030, lén dén
66.050 MW (13,2%) vao ndm 2050; dién gié ngoai khoi
tang dat 4.000 MW (3%) vao nam 2030 Ién t6i 87.500 MW
(17,4%) vao ndm 2050; dién mat trgi tap trung dat 8.736
MW (6,5%) vao nam 2030, lén dén 136.323 MW (27,2%)
vao nam 2050. Ty trong dién nang ti cadc ngudén nang
lugng tai tao (ngoai thay dién) trong téng dién nang san
xudt tang tur 21,6% nam 2030 l1én dén 59% nam 2050 [3, 4].

Nhu vay, c6 thé thdy rding nguén dién tai tao dugc du
kién 13p dat, san xuat va tiéu thu & Viét Nam da va sé tang
trudng rat manh. Cac du én s&r dung nguén dién tai tao dé
san xuat hydrogen va ammonia xanh dugc khuyén khich
va khong nam trong Quy hoach dién VIII.

- Nguén nang lugng tai tao tiém nang tai khu vuc

Ca Mau la dia phuong c6 tiém nang vé dién tai tao 16n
& khu vuc Béng bang séng Cliu Long. Hién nay, cac nha
may dién gio tai tinh Ca Mau da dugc dua vao van hanh
nhu: Tan Thuan 1, Tan Thuéan 2 va Tan An véi téng cong
suat [ap dat 100 MW. Céng suat nay thap hon nhiéu so véi
cdng suat dién gié va dién mat troi theo quy hoach (Ién
dén 11.990 MW vao nam 2030) va cong suat tiém nang ky
thuat (Ién dén 25.323 MW trong d6 dién gié 22.621 MW).
Cong suat dién tai tao chua xay dung con rat 16n sé la co
hoi dé cac nha dau tu xem xét tiém ndng phat trién du
an san xuat dién tai tao phuc vu san xuat cac san phdm
hydrogen xanh, ammonia xanh.

3. Céng nghé san xuat hydrogen xanh tich hop vao
Nha may Pam Ca Mau

Hién nay, c6 nhiéu cong nghé san xuat hydrogen tu
cac nguén nguyén liéu khac nhau. Tuy nhién, déi véi san
xudt hydrogen xanh, xét vé khia canh thi phan, muc do
trudng thanh céng nghé... c6 2 loai cdng nghé chinh dugc
ung dung chti yéu la cdng nghé dién phan va khi hoéa sinh
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khoi. Cong nghé khi héa sinh khéi hién nay van con c6 han
ché vé ky thuat lién quan dén quy mo, tinh chat nguén
nguyén liéu dau vao... va thudng dugc ing dung & khu
vuc co tiém nang I6n vé sinh khoi. Cong nghé dién phan
dang dan dugc ting dung réng rai trén thé giéi.

Dai v6i cong nghé dién phan, c6 4 phuong phap dién
phan théng dung: (i) Dién phan dung méi kiém (ALK); (ii)
Dién phan sir dung mang trao ddi proton (PEM); (iii) Dién
phan st dung binh dién phan bang oxide ran (SOE) va (iv)
Cong nghé st dung mang trao déi anion (AEM). Trong do,
ALK va PEM la 2 cong nghé dugc st dung chd yéu hién nay.

Do da dugc phat trién sém, cdng nghé ALK hién nay
dugc strdung phé bién nhat (61%), trong khi d6 céng nghé
PEM dang canh tranh quyét liét (31%) [5]. Cong nghé PEM
6 Igi thé hon so vai cong nghé ALK nhu: kha nang két néi
dién tai tao, kha nang hé trg can bang hé théng dién, mat
do dong dién cao hon, pham vi hoat ddng I6n hon va d6
tinh khiét san pham cao hon [6]. Cong nghé PEM dugc duy
tri & ché doé stand-by nén giam tiéu thu lugng dién nang
khi phai khai ddng lai. Bang 1 so sdnh mot s6 dac diém van
hanh gitra cong nghé PEM va céng nghé ALK [7].

Nhugc diém |6n nhat ctia PEM la d6 bén clia cac dién
cuc va chi phi dau tu cao do st dung cac nguyén vat liéu
nhu: titanium, iridium, platinum [8]. Mac du chi phi dau tu

Bdng 1. Déic diém vin hanh cia cong nghé PEM va ALK. Ngudn: IRENA, 2019

céng nghé PEM cao nhung véi uu diém trén va tiém nang
clia cong nghé nay, cong nghé PEM dugc du bao la xu
hudng trong tuong lai. So d6 cdng nghé san xuat hydro
xanh theo cdng nghé PEM dugc thé hién & Hinh 2.

4. Phuong an ky thuat tich hop hydrogen xanh vao
Nha may bam Ca Mau

Phuaong an tich hgp dugc dé xuat cho Nha may Dam
Ca Mau la 13p dat hé thong san xuat hydrogen xanh tai
khu dat danh cho mé& réng dé cha ddng trong viéc san
xuat, van hanh va gidm chi phi van chuyén hydrogen
xanh. Gia dinh co ché mua ban dién truc tiép gilra don vi
phat dién tur nang lugng tai tao véi khach hang s dung
dién (DPPA) dugc chap nhan va trién khai nén hé théng
dién cung cap cho phan xudng dién phan sé dugc két noi
véi dién tir nang lugng téi tao thong qua mang lugi dién
trung gian cta Tap doan Dién luc Viét Nam (EVN). Hién tai,
co ché nay dang trong giai doan hoan thién dé trién khai
thi diém trudc khi dp dung chinh thdc [9].

Mot s6 gia dinh tinh toan lién quan dén cum sén xuat
hydrogen xanh nhu sau:

- Thaigian van hanh phan xudng dién phan la 8.000
gid dap ung s6 gio van hanh ctia Nha may Bam Ca May;

- Tiéu hao san xuat 1 tan hydrogen xanh tham khao

béo cdo kinh té€ ky thuat san xuat hydrogen xanh ctia IHS
Markit [10]:

Cong nghé ALK Cong nghé PEM .
Khoang phu ti 15-100% 0-160% + Dién: 51,8 MWh;
Khéi dong 1-10 phat 1 gidy - 5 phit + Nudc khirkhoang: 11,1 tan;
Tang/gidm i higng 0,2-20%/giay 100%/giay S d6 tich hgp san xuat hydrogen xanh vao Nha may
Ngiing mdy 1-10phit Giay Pam Ca Mau duoc thé hién & Hinh 3.
| Mething, 0, : Bot:)nh khiét0,: Chiller ™
schmt | | -85% i et |
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1 Hé thong x( Iy nudc L4 | wm Bom @ = Phin t4 I
i Phan téch H,0 Aol 1
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Hinh 2. So d6 cng nghé sdn xudt hydrogen xanh theo cong nghé PEM. Ngudn: Plug Power, 2021.
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Vi tri két néi va cung cap hydrogen xanh vao Nha may
DPam Ca Mau dugc thé hién & Hinh 4. Dong hydrogen xanh
sé dugc két ndi vdi dong khi téng hap bé sung ti cum
reforming, dé lam dong dau vao may nén khi téng hgp
trudc khi vao cum téng hap ammonia.

Viéc tich hgp san xuat hydrogen xanh vao Nha may
Pam Ca Mau phu thudc vao kha nang thay thé nguén khi
thién nhién hién hiru déng thai han ché téi da viéc thay doi
cau hinh, cai hoan va gidm t6i thiéu dau tu mdi. Két qua
tinh todn dugc so sanh va danh gia theo s6 liéu van hanh
cla phuaong én ca sé (PACS) dugc xay dung dua trén cadc di
liéu hoat ddng clla Nha may Bam Ca Mau vao thang 8/2019
(da dugc cap nhat va danh gia lai vao thang 12/2021).

Dé tich hgp san xudt hydrogen xanh vao Nha may
Pam Ca Mau hién hit, ti€n hanh mé phoéng quy trinh
cdng nghé va thuc hién cac budc gidm tai cong suat cum
front-end Phan xuédng ammonia va duy tri luu lugng dong
khi cong nghé dap ung dd ham lugng nitrogen dam bao
c6ng sudt cum téng hap ammonia hoat déng A tai (1.468
tdn/ngay). Khi d¢, lugng hydrogen xam trong khi téng
hgp dugc san xuat ti cum reforming sé gidam va dugc bu
bang hydrogen xanh tir cum dién phan.

Két qua danh gia so bd vé mat ky thuat khi tich hop
san xuat hydrogen xanh vao Nha may Dam Ca Mau va giai
phép khic phuc dugc thé hién & Bang 2.

i ) Hang rao nha may Dam Ca Mau 1
. Hé thong nudc Demi |
I Nha méy Dam Ca Mau I
| 12,6 tan/gio 30 barg; 600C . : '
I — Cum tong hgp ammonia |
I 1,135 tan/gis :
i | 1.468 tan/ngay |
ire . ! I
D.A ‘tt d . 3 G .
ién mat troi | . ) | Phén xuéng Urea mw 0, |
I . : :
| | 58,8 MWh/qia L. —_ |
. —_— : | |
4 > “,‘] Ludi dien | Dién phan nudc | : :
a] BN ; | |
L ] | | . _
Dién gio | ; I |
i | :_ .............................................. | !
. I /'.:-"‘-\. | I
! | _ N, J_LL . a H, Hydrogen I |
i TRICAT vou . |
| i NH L
| . HethongnénH, Giaidoantiéptheo L
Hinh 3. So dd tich hgp sdn xudt hydrogen xanh vao Nha mdy Dam Ca Mau.
Khdng khi (dé dét)
Hai nudc .
(0, di tong hgp Urea
Khi thién nhié Chuvé Ammonia
i thién nhién Knir Reforming hél;YEg ~ Tah  Methane Tonghgp | thanh pham
35.542 NmY/gio Lt huynh thanh €0, @ it ammonia 1 ¢ (1 /ngay
LHV =35.353 KJ/Nm3

1,135 tan/gi¢

Hydrogen
xanh

Hinh 4. Vi tri két n6i hydrogen xanh vio cum téng hgp ammonia ciia Nha mdy Dam Ca Mau.
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Danh gia so bd cho thay, trén cg s& han ché t6i da cac cai hoan
va dau tu mdi, lugng khi thién nhién tiéu thu gidm ~15% (2.331.690
MMBtu/nam theo HHV dua trén khi nguyén liéu va nhién liéu cung cap
cho phan xudng ammonia) va tich hgp ~10% hydrogen xanh so véi
phuong an co s6. Két qua danh gia nay pht hgp véi khuyén céo so bod
ban dau cta nha ban quyén Haldor Topsoe. Tuy nhién, lugng CO, sé
thi€u khodng 4.061 Nm?3/gid va can nguén cung khac dé dam béo cong
suat phan xudng urea chay day tai. Hoi qua nhiét HHP dugc san xuat
giam do gidm nhién liéu cum reforming, khi d6, c6 thé diéu chinh giam
lugng hai trich ly va tang lugng hoi ngung tu tai turbine hai 10-STK-
4031 (loai trich ly va ngung tu) dé bu cdng suat hoi HHP thiéu hut. Tién
hanh bl hai HP (~ 51,2 tdn/gid) theo 1 trong 2 phucng an sau:

- Tang cong suat o hoi HP F29101 hién hiru tir 70 tan/gid 1én
khoang 121,2 tan/gid. Khi d6, tiéu thu khi nhién liéu sé tang.

- B6 sung hai HP véi luu lugng khoang 51,2 tan/gid théng qua
16 hoi d6t than/biomass.

Khi tich hgp hydrogen xanh véi lugng s dung I6n hon 10%, c6
thé sé gap phai van dé ky thuat cong nghé nhu:

- Khéng dd nhiét d€ dam bao nhiét & cho cum reforming so
cap (nhiét d6 dong khi & dau ra ~ 740 - 780°C) nham dam bao do
chuyén héa CH,.

- Khong dam bao nhiét d6 cho dong khong khi céng nghé (>

Bding 2. Két qud ddnh gid so b phuang dn tich hop hydrogen xanh so véi phuang dn co sé tai Nha mdy

Dam (a Mau

Mo ta Ponvi Gia tri

Lugng hydrogen xanh thay thé khi thién
i < % 15

nhién hién hiu (theo nang lugng)

- Nm?*/gio 12719
Lugng hydrogen xdm gidm ke/gid 1135
Hoi HHP thiéu hut kg/git 35.386
Lugng CO; thiéu hyt Nm*/gi¢ 4.061
Lugng N, thiéu hut Nm®/gic 0

Bdng 3. Téng muic ddu tu so' bd du dn sdn xudt va tich hgp hydrogen xanh vao Nha mdy Bam Ca Mau

n o Chi phi

T Mo ta (d6ng)
1 Chi phi boi thuong, ho trg va tai dinh cu 0
2 Chi phi xdy dung 339.075.836.136
3 Chi phi thiét bi 1.424.118.511.773
4 Chi phi quan Iy dy &n 21.080.259.926
5 Chi phi tu van dau tu xay dung 246.047.418.701
6 Chi phi khac 378.978.041.225
7 Chi phi du phong 289.116.008.131
8 T6ng dau tu ¢d dinh 2.698.416.075.892
9 Tdng micdau tu chua thué 2.916.987.778.040
10 Thué gid tri gia tang 291.698.777.804
11 Téng mifc dau tu bao gom thué gid tri gia ting 3.208.686.555.844

500°C) thuc hién qua trinh chay hét, sé gay du
oxygen va gay an mon cum thiét bj phia sau.

- Do diéu chinh STK-4031 d@é bu lugng
hai HP thay vi HHP (giam chi phi va t6i uu)
nén cang gidm lugng hoi trich ly sé cang tang
luong ngung tu. Cong suat thiét bi ngung tu
hoi E-401 kha 16n va gan cham gid tri thiét ké.

Nhu vdy, néu tang thém lugng hydrogen
xanh dugc st dung, ngoai b6 sung cac nhu
cau vé CO, (dam bao coéng suat urea) va hoi
HHP, cn bé sung thém cac thiét bi gia nhiét
dé dam bao nhiét cho cac dong cong nghé di
vao cum reformer thuc hién phan Ung hiéu
qua. Phuong an nay dugc danh gia la khong
phu hgp vi chi phi dau tu cao. Trong giai doan
tiép theo, can c6 danh gia chi tiét téng thé
Nha may Dam Ca Mau bao gom cac hé théng
phu trg dé xéac dinh chinh xac cac théng sé ky
thuat cong nghé ctia Du an.

5. Hiéu qua kinh té so bé sit dung hydrogen
xanh tai Nha may Pam Ca Mau

5.1. Téng mirc dau tu'so b

Téng muic dau tu cta Du an tich hgp san
xuat hydrogen xanh vao Nha may Pam Ca
Mau dugc thé hién & Bang 3. Téng muic dau tu
khong bao gém chi phivé dau tu'16 hai HP clia
don vi cung cap hai.

Nhu vay, tdng muc dau tu trudc thué du
kién khoang 2.917 ty déng (tuong duong
khoang 125 triéu USD), tdng muc dau tu sau
thué du kién khoang 3.209 ty déng (tuong
duong khoang 137 triéu USD).

5.2. Hiéu qud kinh té

Hiéu qua kinh té€ ctia Du an dugc xac dinh
dua trén phan chénh léch vé tang/giam céc
chi phi (c6 dinh va bién d6i) ciia Nha may Dam
Ca Mau hién hiu va hé thong thiét bi méi dau
tu tri di chi phi dau tu b sung, dugc xac dinh
theo céng thuc sau:

n
NPV =) PV(Achi phi) - CP déu tw
k=1

Trong dé:

n:Vong dai ctia dy an;
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PV: Hién gia dong tién chénh léch chi phi ctia tirng nam van hanh.

Cac gia dinh vé gia

- Gia khi: Gia khi &4p dung tai Nha may Pam Ca Mau la gid khi
mua ti ngudn cla Petronas (k& tir nam 2030).

- Gia dién tai tao mua tU ludi: Gia dién tai tao strdung cho du an,
du kién van hanh tir ndm 2030, hién chua c6 co ché. Pé c6 ca sd tinh
toan, gia FIT ti nang lugng mat trai (7,09 cent/kWh) dugc st dung va
trugt gia giam 1%/nam ti nam 2020 (theo xu huéng giam suat dau tu
tirnam 2030 - 2050).

- Gia khi CO, dugc gia dinh thu hoi ti nguén khoi thai cla Nha
may Bam Ca Mau va udc tinh theo gia thanh san xuat CO, tir cong
doan thu héi CO, tir khéi thai (CDRP) tai Nha may Bam Phi My.

- Hiéu qua kinh té

Két qua tinh toan cac thong s6 tai chinh cha du an tich hgp san xuat

hydrogen xanh vao Nha mdy Bam Ca Mau dugc trinh bay 6 Bang 4.

Nhuvay, Du an khéng dat hiéu qua vé mat kinh té khi IRR < IRRmin
va NPV am. D€ Dy an hoa vén (NPV = 0), phan tich d6 nhay cho thay:

- Gia dién ti ndng lugng tai tao (cung cap cho phan xudng dién
phan san xuat hydrogen): Giam 84% (tuc la khoang 5,36 cent/kWh

Bding 4. Bdo cdo tai chinh phuong dn tich hgp sdn xudt hydrogen xanh vao Nha mdy Dam Ca Mau.

Hang muc Don vi Gia tr

: : * trung binh nam
Doanh thu ty dong 1.502,4
Doanh thu tir khi thién nhién dugc thay thé ty dong 1.463,2
Doanh thu tir nuéc HHP BFW gidm sau khi dung t déng 39,2
hydrogen xanh
Chi phi ty dong 1.271,2
Chi phi mua hoi nuéc HP tir di tac ty dong 242,6
Chi phi tiéu thu dién tdi tao cho phan xudng dién phan  ty dong 919,1
Chi phi nuéc demi cap cho phan xudng dién phan ty dong 35
Chi phi nudc song lam mat cap cho phan xudng dién phan  ty dong 44
Chi phi C0, nhap tir bén ngoai ty dong 101,6
Chi phi khéc ty dong -
Lgi nhudn trudc thué bao gom lai vay, thué va 2311
chua trir khdu hao (EBITDA) ty dong
Khau hao ty dong 131,9
Loi nhudn trudc 1ai vay va thué (EBIT) ty dong 99,2
Lai vay ty dong 52,6
Loi nhuan trudc thué (EBT) ty dong 46,6
Thu nhép chiu thué ty dong 195,8
Thué thu nhap doanh nghiép ty dong 39,2
Lgi nhudn sau thué ty dong 7,4
Hiéu qua kinh té
IRR % 2,5%
NPV ty dong -1.255
NPV @ IRRmin ty dong -1.711
Thai gian thu hoi von 17 ndm 9 thang
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vao nam 2030 va trung binh ca du an la 4,86
cent/kWh).

- Khi gid khi tang 11% (khoang 15,91
USD/MMBtu vao ndm 2030 hodc trung binh cd
ddi du an la 18,6 USD/MMBtu).

Va dé Du an c6 hiéu qua (IRR = IRRmin), két
qua phan tich d6 nhay cho thay:

- Khi gia dién tu nang lugng tai tao giam
khodng 69% (tuc la trung binh khoang 4,02
cent/kWh cho ca doi Dy an).

- Khi gia khi tang 21% (tuong tuong
khoang 23,1 USD/MMBtu vao nam 2030, va
trung binh ca d&i Dy an la 26,3 USD/MMBtu).

6. Két luan va khuyén nghi

San xuat hydrogen xanh la xu huéng tat
yéu cla thé gidi trong tuong lai va viéc san
xudt hydrogen xanh tai Ca Mau la kha thi vé
nguén dién tai tao khi khu vuc nay c6 tiém
nang Ién vé dién gi6 va dién mat trdi 16n, cong
suat khai thac hién con nho so véi quy hoach.

Xét vé mat ky thuat co thé tich hgp 10%
hydrogen xanh vao Nha may bam Ca Mau ma
khéng lam anh hudng |6n dén cau hinh céng
nghé cla phan xudng ammonia hién hiu.
Khi d6, can xem xét cac gidi phap dé bé sung
nguoén CO, va hoi HP thiéu hut.

Du &n tich hgp ¢6 t6ng mic dau tu sau
thué la 3.209 ty dong (tuang duong khoang
137 triéu USD). Danh gia vé mat kinh té cho
thay du én tich hgp hydrogen xanh la chua kha
thi va chi nén xem xét khi nguén dién nang tai
tao gidam manh, khodng 84% hoac gia khitang
khoang 11%.

D& cdc nha may dam co thé san xuat va st
dung hydrogen xanh, canh tranh véi hydrogen
xam thi viéc ap dung cac co ché chinh sach
khuyén khich dau tu san xuat xanh nhu DPPA,
thi trudng carbon va chinh sach thué carbon,
uu dai thué trong dau tu xay dung... la rat can
thiét.
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THE POSSIBILITY OF INTEGRATING GREEN HYDROGEN

INTO CA MAU FERTILIZER PLANT
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Summary

The trend of energy transition, reduction of greenhouse gas emissions reduction and production of green products production including
green hydrogen is strongly developing in the world and is expected to grow in Vietnam after 2030 when the Vietnamese Government
implements mechanisms and policies to implement fulfill the commitment to achieve net zero CO, emissions by 2050.

According to VPI's research results, Ca Mau Fertilizer Plant can integrate the production and use of 10% green hydrogen to reduce natural
gas consumption and (0, emissions with the total after-tax investment of about 3,209 billion VND (equivalent to about 137 million USD). In
order for the plants to invest in production and use of green hydrogen, competing with gray hydrogen, it is necessary to have mechanisms and
policies to promote the production and consumption of green hydrogen such as DPPA, carbon market and carbon tax policy, tax incentives in
project construction investment.

Key words: Integration, green hydrogen, renewable energy, Ca Mau Fertilizer Plant.
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