Advances in Surface Mining for Environmental Protection and Sustainable Development - 2025

ASMES - 2025

KY NIEM 60 NAM DAO TAO www.khaithaclothien.edu.vn
NGANH KHAI THAC MO LO THIEN

Application of CCUS Technology in TKV Thermal Power
Plants: Potentials and Prospects (Part I)

Pham Anh Hai %, Nguyén Anh Tu4n?!, Trinh Van Hiép3, Pham Hong Thai2, Ding
Anh DBrrc?

1 Research Center for Mining and Electro-Mechanical Engineering, Hanoi University of Mining
and Geology, Vietnam

2 TKV, Cao Ngan Thermal Power Company, Thai Nguyen province, Vietnam

ABSTRACT

This study explores the feasibility of implementing carbon capture, utilization, and storage
(CCUS) technology at coal-fired power plants using circulating fluidized bed (CFB) boilers,
operated by the Vietnam National Coal and Mineral Industries Holding Corporation Limited
(TKV). Against the backdrop of Vietnam’s Net Zero commitment and its preparation for
implementing a domestic carbon market, the application of CCUS is considered a long-term
solution to maintain coal-fired power generation while reducing CO, emissions. The paper
analyzes flue gas characteristics, infrastructure conditions, applicable CCUS technologies,
expected outcomes and benefits, economic feasibility, and the potential to generate carbon
credits. On that basis, it proposes pilot deployment of CCUS at suitable power plants under
TKV.
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TOM TAT

Bai bdo nay nhdm ddnh gid tiém ndng tng dung cong nghé thu hoi, str dung va lwu trie cachon (CCUS)
tai cdc nha mdy nhiét dién dot than lo hoi tdng soé1 tudn hoan (CFB) thudc Tdp doan Cong nghiép
Than - Khodng sdn Viét Nam (° Tap doan TKV). Trong béi cdanh Viét Nam cam két Net Zero va chudn
bi trlen khai thi truong carbon, viéc dp dung CCUS sé dong vai tro la gidi phdp ldu dai dé du trisdn
xudt nhiét dién dét than ma van gidm duoc phdt thdi COZ. Bai viét phan tich ddc diém khi thdi, diéu
kién ha tdng, cong nghé CCUS phu hop, két qud va loi ich mang lgi, hiéu qud kinh téva khd ndng tao
tin chi carbon. Trén co sé dé, dé xudt thi diém CCUS tai nha may phu hop thuéc TKV.

Ttr khéa: CCUS, Netzero, Tin chi carbon, Chuyén doi xanh, Dung méi amine
1. Mé& dau

Trwéc thach thire khi hiu toan ciu ngay cang nghiém trong, nhiéu qudc gia, trong do co Viét
Nam, da phai trién khai cic bién phap manh mé nhim kiém soat va cit gidm phat thai khi nha
kinh. Theo bao cdo “Global Status of CCS Report 2024 - Collaborating For A NetZero Future” cua
Global CCS Institute (Head Office Australia) nam 2024:

+ Trén thé gid¢i, CCUS dang ndi 1én nhw mot linh vue phat trién nhanh chéng va dwoc tng
dung ngay cang rong rai.

+S6 lwgng co s¢ CCS vin hanh tang 1én 50 dw an (gap 1,5 lan so v&i ndm 2023).

+ Dw an CCS trong giai doan thiét ké, chuin bi ting manh 1én 628 du 4n (tang 60% chi trong
1 nam).

Cac xu hwéng chinh trén toan ciu hién nay:

+ Hoa Ky hién gitr vi tri tién phong toan ciu vé quy mé cac du 4n CCS nh¢ cic chinh sich wu
dai tai chinh 16n nhw Luét Co sé Ha ting lwdng dang 2021 (BIL), Luit gidm lam phat 2022 (IRA)
da tang mic tin dung thué thu nhip lién bang danh cho CO, dwoc lwu triv ¢6 dinh 1én 85 do
la/tan, ting tir mic 50 d6 la/tAn,....

+ Chau Au dang nhanh chéng xay dung chudi gia tri CCS xuyén bién gi¢i (vi du nhu
Northern Lights - vin chuyén CO, tir nhiéu nwéc dén lwu triv tai Na Uy). Theo dinh hwéng
phat trién cta EU, Uy ban chau Au da dé xudt mot chién lwoc quan 1y carbon cho nganh cong
nghiép, nhan manh chi tiéu vé kha nang lwu trir CO, hang nidm 12 50 triéu tin trong khdi vao



Nhitng ti€n bo trong Khai thac 16 thién nhdm bao vé moéi trirong va phat trién bén virng - 2025

ndm 2030. Piéu nay dién ra sau cam két phan bs 594 triéu euro cho tdm chwong trinh phat
trién ha ting ning lwong khu vuec, trong @6 c6 ndm dw an lién quan dén mang luwdi CO..

+ Trung Quoc wu tién phat trién CCS trong cac nganh phat thai cao nhw nhiét dién than
va xi mang, v&i sw hau thuan manh mé tir chinh sach quéc gia.

+ Trung Pong (UAE, Saudi Arabia, Qatar) dat muc tiéu CCS rat tham vong dé€ gan vdi san
xuat hydro xanh va thu hoi dau (EOR).

+ Cac nuwdc chau A - Thai Binh Dwong nhw Nhat Ban, Han Quéc va Singapore dang mé rong
hop tac khu vuc, huwéng téi viéc chuyén CO, téi nhitng di€ém lwu triv quy mo 16n tai Malaysia,
Indonesia va Uc.

Bdng 1. Thdng ké di liéu cdc dw dn CCS dén nam 2024

TT Thong ké Gia tri
1 S6 dw an CCS van hanh 50
2 S6 dw an CCS dang xay dung 44
3 SO dw an CCS (tat ca giai doan) 628
4 Cong suit thu hoi CO, 416 triéu tin CO,/nam
5 Cong suit CCS tai My 276 triéu tdn CO,/ndm
6 Cong suat CCS tai Trung Qudc 25 triéu tAn CO,/nam

Ngay 8/11/2022, Viét Nam da gtri ban cap nhat NDC lan thi hai téi Lién Hop Quéc, trong
d6 cam két gidam 43,5% lwong phat thai khi nha kinh vao ndm 2030, twong &g con khoang 927
triéu tdn CO,, so véi kich ban phat trién thong thwong (BAU) [Nguon: scem.gov.vn]. Trong san
xuat dién va céng nghiép, nhiét dién than van 1a ngudn phat thai CO, cht yéu. Théng ké nam
2024 cho thiy ty 1é dién san xuit tir than da tang 17,7% so véi nam 2023 [Nguon:
https://tainguyenvamoitruong.vn/uoc-tinh-he-so-phat-thai-khi-nha-kinh-knk-cua-luoi-dien-
viet-nam-nam-2024-cid128330.html]. Tuy vy, dén nay Viét Nam van chua trién khai cac cong
nghé kiém soat phat thai CO, tai cAc nha may nhiét dién. Viéc loai bo hoan toan dién than trudc
nim 2040 dwoc coi 1a kho kha thi va c6 thé giy lang phi nguén lwc, do nhiéu nha may van con
trong thoi han vin hanh, dong thdi van c6 ké hoach b sung thém mot sd dw 4n nhiét dién than
mai cho téi nam 2030.

Trong béi canh Chinh pht dang chuin bi cho viéc vin hanh thi trwedng carbon va da cam
két dat muc tiéu phat thai rong bang “0” vao nam 2050 tai COP26, viéc trién khai cong nghé CCUS
mang lai hai lgi ich song song: vira gidam phat thai khi nha kinh, vira tao gia tri kinh té tir khi CO,
duwoc thu hoi. Hién nay, Tap doan TKV s& hitu va vin hanh nhiéu nha may nhiét dién ting s6i
tudn hoan nhw Cao Ngan, Na Dwong, Son Déng, CAm Pha..., véi dac thu ki thuét thudn lgi cho
viéc tich hop CCUS. Piéu nay mé ra co hoi dé cac don vi ctia TKV tré thanh lwe lwgng tién phong
trong hwdng di ning lwong tudn hoan va trung hoa carbon.

2. Dir liéu va phwong phap nghién ciru

2.1. Bdc diém khi thdi CO, tir cdc nha mdy nhiét dién cong nghé 1o ho'i tdng séi tudn hoan va
diéu kién tich hop CCUS

Cac nha may nhiét dién ting s6i tudn hoan do TKV quan ly ¢6 wu diém van hanh & mirc nhiét
thap (850-900°C), trong khi 10 dot than phun thwong hoat déng & 1.200-1.400°C. Piéu kién nay
tao kha nang s dung hiéu qua céc loai than c6 nhiét tri thip va chira nhiéu lwu huynh. Ngoai ra,
viéc dwa da voi truc ti€p vao budng dot giup gitr lai SO, va déng thoi han ché qua trinh hinh thanh
NO, nh¢ nhiét dé thap. Nho do, khi thai dau ra ¢ ham lwong tap chit thap hon, thuin loi cho
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quaé trinh thu héi CO, so v&i cac 10 d6t than phun von hoat ddng & nhiét d6 cao va tao ra khi thai
chira nhiéu tap chat va bui min.

Theo s0 liéu cua Hiép hoi Hat nhan Thé gi¢i (World Nuclear Association), phat thai CO, tir
qué trinh dét than dao dong 790 - 1.372 tidn CO,e/GWh, trung binh khoing 1.069 tin
COze/GWh. Déi v&i cdc nha may nhiét dién tAng s6i tuin hoan (CFB) thudéc TKV c6 quy mo6 100
- 600 MW nhw Cao Ngan, Na Dwong, Son Pong hay CiAm Ph3, lwong than tiéu thu dao déng tir
450.000 dén gan 2 triéu tdn/nam. Twong &ng, khi thai CO, phat sinh wéc tinh trong khoang 0,85
- 3,5 triéu tdn CO,e/nam. Pay la nguon phat thai tip trung, 6n dinh, thuén loi cho viéc trién khai
cong nghé thu hoi va tai st dung CO..
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Gia tri cwong do phat thai trung : Khoéng dao dong gilra cac nghién

Hinh 1. Phdt thdi khi nha kinh theo nghién ctru ciia Hiép hi hat nhdn thé giéi

Trong boi canh chuyén d6i ning lwgng va thic day kinh té tuin hoan, cong nghé CCUS dwoc
coi la mot giai phap chién lwoc giap duy tri hoat dong cia cAc nha may nhiét dién than trong khi
van giam thiéu phat thai CO,. Trén thé gi&i, cdng nghé nay da dwgc 4p dung tai nhiéu qudc gia cé
murc tiéu thu than 16n nhw Trung Quéc, Hoa Ky, Nhit Ban va Han Quéc. Ngworc lai, tai Viét Nam,
CCUS méi dirng & giai doan nghién ctru ban dau va chwa c6 nha may nhiét dién nao trién khai &
quy mo cong nghiép.

Nghién cru nay tip trung danh gia kha ning tich hop CCUS tai cAc nha may nhiét dién ting
sOi tudn hoan thudc TKV, théng qua viéc phan tich dic tinh cong nghé, tiém nang thu héi CO,
cting nhw chi phi va hiéu qua kinh té - méi treong. Pay dwoc coi la mot hwéng di quan trong
nham hién thwc héa cam két gidm phat thai khi nha kinh cta Viét Nam, dong thoi tao diéu kién
dé TKV giir vai tro tién phong trong tién trinh chuyén dich nang lwong bén virng.

Trong co ciu phat dién hién nay cia TKV, cAc nha may ting soi tuan hoan cé vi tri dang ké
nh¢ kha ndng st dung than chat lwong thip, vin hanh 6n dinh va han ché phat sinh cac chat khi
doc hai.



Nhitng ti€n bo trong Khai thac 16 thién nhdm bao vé moéi trirong va phat trién bén virng - 2025

Bdng 2. Thong sé khi thdi tai Nha mdy Nhiét dién Cao Ngan

Thong s6 Gia tri do Pon vi Ghi chu
NO, 0 mg/Nm? Khong phét hién NO,
SO, 86 mg/Nm?> Kh4 thip
CO 88 mg/Nm? Kha thip
Nhiét d6 khi thai 129 °C Binh thuong
0, (khd) 4.7 % Nong do oxy trong khi xa
Ap suit khi thai (Stack 96 KPa Binh thirong
Pressure)
Bui (Dust) 43 mg/Nm? Rit thip
Luwu lwong khi thai (Flow) 210 Nm?3/s Kha 16n
NO, 0 mg/Nm? Khong phét hién
Hoi nwéc (Water vapour) 4.8 % Am nhe
NO 0 mg/Nm? Khong phat hién
CO, 7.7 % Nong d6 CO, trong khoi thai

Theo danh gia v&i cac thong sé dir liéu tai bang 2 trén thi nong d6 bui va nong d6 SO2 la kha
thip. NO,, NO,, NO do dugc déu bang 0 mg/Nm? nén cé thé khong can xtr ly NO, truwdc hdp thu
CO,. Noéng do CO, dau vao 7.7% thé tich 1a rat phu hop cho viéc irng dung cong nghé CCUS tai
Nha may.

Ngoai ra, mot s6 diéu kién ha ting thuén loi khac dé 4p dung bao gom:

+ Khong gian mat bang con tréng trong khuén vién nha mdy, cho phép lap dit hé théng thu
h6i CO, dang mé-dun.

+ Nguon nhiét dw/hoi nwéc san tir hé thdng 10 hoi ¢6 c6 thé tan dung cho qua trinh tai sinh
dung méi hip thu.

+ Pwong 6ng khi thai 6n dinh va déng nhit, thuin loi tich hop thiét bi hap thu va thu hoi CO,
ma khong cén cdi tao toan bd hé thong.

Nhiéu nha may nhiét dién dw kién van tiép tuc hoat ddng sau nim 2030, tao diéu kién thuan
loi dé trién khai cac dw an CCUS véi tAm nhin trung va dai han.

Theo ké& hoach thi truwdmg carbon sip di vao van hanh tai Viét Nam, cic co' sé ndy sé phai dap
rng yéu ciu kiém ké va gidm phat thai theo Luit Bao vé méi treomg 2020 cung cac quyét dinh
cda Chinh phua (01/2022/Qb-TTg, 13/2024/Qb-TTg). Do dd, viéc danh gia va tirng budc ap
dung CCUS tai cAc nha may nhiét dién ting s6i khong chi mang tinh chién lwgc, ma con 1a yéu cau
tat yéu nham gitp TKV duy tri hoat ddng 6n dinh, pht hop véi dinh hwéng phat trién bén viing
va cam két qudc té€ cta Viét Nam.

Tuy vy, hién nay van con ton tai nhiéu rao can:

+ Hé thong giam sat va kiém ké phat thai tw dong chwa hoan thién;

+ Thiéu co ché tai chinh cu thé cho CCUS;

+ Chwa ban hanh tiéu chuin hay hwéng dan ky thuat qudc gia cho viéc tich hop cong nghé
nay vao nha may nhiét dién.

2.2. Gidi phdp cong nghé CCUS va khd ndng tich ho'p véi cong nghé 1o hei tang séi tudn hoan

=2

Cong nghé thu hoi, str dung va lwu trir cacbon 1a chudi gidi phap ki thuat cho phép co 1ap CO,
phat sinh tir cAc nguén do6t nhién liéu hoa thach, trwéc khi né phat tan ra méi trueomng. CCUS
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thwong bao gbm ba giai doan chinh: thu héi CO, tai nguén phat, van chuyén CO, va luu trir 1au
dai trong ting dia chit sdu hodc st dung vao muc dich cong nghiép.

Trén thé gidi, ba cong nghé thu hoi CO, chinh dang dwgc ap dung gom:

+ Cong nghé thu gitr CO, trwdc sau d6t chay: HAp thu hoa hoc bang dung méi (amine-based
capture), stt dung cac dung dich MEA, DEA hodc MDEA dé hip thu CO, tir khi thai. Day la cong
nghé thwong mai hda pho bién nhit hién nay.

+ Cong nghé dot chay Oxy (Oxy-fuel combustion): D6t nhién liéu trong moi tredng oxy tinh
khiét thay vi khéng khi, tao ra khi thai chd yéu gobm CO, va hoi nwérc, thuén loi cho tach CO..

+ Cong nghé thu gitt CO, truwdc dot chay: Hap thu kho, mang loc hodc lam lanh siu
(cryogenic), cac cong nghé méi dang dwoc phat trién nham gidm tiéu hao ning lwong va tang
tinh kinh té.

Kha nang tich hop CCUS vao cic nha may ting so6i tuin hoan (CFB) v&i cong nghé thu hoi
carbon sau khi ot c6 mét sé dac diém rat thuan loi cho viéc tich hop cong nghé CCUS:

+ Nhiét d6 van hanh thap hon so véi 10 dot than truyén thong (850-900°C), gitp gidm chi
phi vat liéu va an mon thiét bi khi gin hé théng thu hoi CO,.

+ Khi thai sau buéng d6t c6 ham lwgng tap chit thap hon (NO,, SO, dd dwoc khir ndi tai nho
davoi va nhiét do thip), tao diéu kién thuin loi cho qué trinh thu h6i CO, ma khéng can hé thong
X Iy sor cAp phirc tap.

+ Khong gian mit bang thuwdng con tréng trong khudn vién nha may, c6 thé bg tri cum thiét
bi CCUS dang mé6-dun.

+ Thu hoi CO, bang dung moi amine két hop véi tai sinh nhiét bang dong nhiét thira (hoi
nuwéc hodc dong khi ndng tir 10 ting s6i) cé thé tin dung dé tai tao dung méi, gitp gidm nhu ciu
nang lwong bo sung.

+ Viéc 4p dung CCUS & quy mo nho va trung binh sé phu hop véi dac diém cong suat ctia
nhiéu nha may trong TKV, dién hinh nhw Cao Ngan hay Na Dwong (100 - 150 MW). Cac hé thong
dang mo-dun c6 thé trién khai theo tirng budre, gitp gidm thiéu ap luc vé von dau tw va ky thuit
trong giai doan khéi dau.

Trong pham vi nghién ctru nay (Ky I), nhém téc gid dé xuat quy trinh cé6ng nghé dwa trén
dung méi Amine dé thu héi, tai st dung va lwu trit CO, tir khi thai nha may nhiét dién, dong thoi
cling c6 thé mé rong ng dung cho cac nganh céng nghiép khac nhw thép va xi mang, véi tinh
kha thi cao trong thuc tién, cu thé:

N— P
—
a0
AbsorbeN 918
(1st Stage) ¥ (2nd Stage) T
Thaphiptey: B 3290000 |isssssssnessasasy 3
giai dogn 1 ! Thép hép thu
: gial doan 2

Thap tach CO2

==+ B Rich Solvent B essssssss

Hinh 2. M6 td sor do nguyén ly chung chu trinh Amine tdch COz
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Giai doan 1 - Khoi thai tir nha may nhiét dién

- Khi thai (Flue Gas) ttr nha may nhiét dién dot than chira CO, (~12-15%), cing v&i hoi nuwdr,
bui, SOx, NOx, O, du,...

- Khi nay dwoc lam ngudi va loc so bd (thap lam mat/xut) trudc khi dan vao hé théng hip
thu (Absorber).

Giai doan 2 - Thap hip thu CO, (Absorber, c6 thé la 1 hodc 2 giai doan)

- Giai doan nay la trung tim chinh ctia hé thong, khi thai di 1én tir day thap, trong khi dung
dich amine (thwongla MEA) duoc phun tir trén xuéng. Khi hai lubng nay tiép xdc nhau CO, trong
khi thai phan &rng héa hoc véi amine, tao thanh hop chat hoa tan (carbamate hodc bicarbonate).
Khi "sach" (da loai CO,) dwoc di qua thap ritra va thoat ra dinh thap vé ong khoi thai ra moi
treong.

- ( day thap: Dung dich amine giau CO, (Rich amine solution)

Giai doan 3 - Dan dung dich giau Amine sang thap tach CO, khdi Amine (thap Stripper)

- Dung dich giau CO, dwoc chuyén dén thap tach CO, (regenerator/stripper). Dung dich
duoc dun néng bang hoi nwérc.

- O nhiét d6 cao (~120°C), CO, sé bi gidi phong khoi amine tao khi CO, (99%) bay 1én dinh
thap.

- Dung dich MEA da tach CO, (goi la Lean Amine) sé:

+Pi qua bd lam mat.

+ Quay tré lai thap hap thu dé tai sir dung.

Giai doan 4 - CO, dat 99% ra ngoai

- CO, thu dwoc & dinh thap stripper c6 d6 tinh khiét cao (~99%)

- Khi thu h6i cac bon 99%:

+ CO, sau khi dworc tinh ché c6 thé héa long dat tiéu chuin thwe phadm (food-grade), cung cip
cho cac nha may san xuit d6 udng cé gas, bia va nwde giai khat (vi du: Coca-Cola, Pepsi).

+ Ngoai ra, khi CO, con c6 thé sir dung dé ché tao gach hip thu cac-bon (vé&i kha nang lwu gite
t&i 70 kg CO,/m3 gach) hoic ing dung trong qua trinh sdn xuit xi mang.

+ Bén canh d6, CO, con 1a nguyén liéu quan trong trong san xuit phan Ure va nhiéu san pham
phuc vu cdng nghiép ciing nhw doi séng, chidng han nhw thiét bi chita chay.

+ Pwa vao hé thong nén & lwu trit dia chit (CCS).

- Trén pham vi toan ciu, cong nghé CCUS tiép tuc dwoc ddy manh véi nhiéu loi ich ré rét, dic
biét la gidm phat thai CO, tir cAc nganh tiéu thu nhiéu nhién liéu hdéa thach nhw nhiét dién than,
xi mang va thép. Viéc 4p dung CCUS khong chi gép phan cai thién hiéu qua van hanh ma con ho
tro cac qudc gia tién gan hon téi muc tiéu phat thai rong bang “0” vao nam 2050 theo cam két tai
COP26, dong thoi thic diy dinh hwdng phat trién bén virng. Doi véi TKV, viéc lwa chon giai phap
cong nghé pht hop cin xét dén quy mé tirng nha may, nguén nang lwgng hién cé, diéu kién ha
tang, dac tinh khi thai cling nhw ké hoach dau tw trung va dai han.

3. Két qua va thao luan

Viéc ap dung cong nghé CCUS tai cAc nha may nhiét dién ting s6i khong chi gép phan thuc
hién cac cam két qudc té vé gidm phat thai ma con mang lai nhiéu gia tri thiét thwc vé mat kinh
té, ki thuit va uy tin doanh nghiép. Doi véi TKV, viéc trién khai CCUS dwgc Ky vong sé mang lai
déng thoi loi ich & cAp dd qudc gia va cing c6 hinh dnh doanh nghiép bén virng. Mot s6 két qua
tiém nang c6 thé dat dwoc bao gom:
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3.1. Goc do cam két quéc gia va ludt phap

- Tai HOi nghi COP26, Chinh phu Viét Nam da khang dinh cam két dat mirc phat thai rong
bing “0” vao nam 2050, d6 1a muc tiéu mang tinh tham vong, doi hoi sw chuyén ddi cin ban trong
cac linh vy, dac biét 1a nang lwong va khai thac tai nguyén.

- Vé phwong dién phép ly, Luat Bdo vé Mai treong 2020 cung cac van ban huéng dan lién
quan (nhw Quyét dinh 01/2022/Qb-TTg, 13/2024/QD-TTg) da thiét 14p khung phap ly cho viéc
kiém ké va gidm phat thai, déng thoi dinh hinh 16 trinh van hanh thi tredng carbon tai Viét Nam.
Theo d6, cac nha may nhiét dién than thuéc TKV (Cao Ngan, Na Dwong, Pong Triéu, CAm Ph3,...)
déu dugc x€p vao nhém co sé& phat thai 16m, bat budc phai thuc hién kiém ké va trién khai ké
hoach giam phat thai ttr nam 2025.

- Viéc tich hop CCUS vao Chién lwgc quoc gia vé ting trwdng xanh va Quy hoach nang lwong
quoc gia dwoc coi 1a giadi phdp quan trong, wu tién ap dung ddi véi cic nha may nhiét dién than
hién hiru, dic biét 1a nhirng t6 may con thoi gian vin hanh sau ndm 2030.

- bong thoi, ban hanh cac tiéu chudn va quy chuan ky thuat quoc gia vé hé thong CCUS dé
tao co s& cho viéc thAm dinh céng nghé, gidm sat qua trinh vn hanh va do lwdong phat thai.

- Lo trinh 4p dung CCUS bt budc cho cac nha may phat thai lém cn dwoc xay dwng, dic biét
trong giai doan sau nam 2030 khi thi trwedng carbon chinh thitc di vao hoat dong.

- Véi vai tro la doanh nghiép ch lwc trong nganh than, TKV khong chi khai thac ma con quan
ly, s& hiru nhiéu nha may nhiét dién than, dong gép phan dang ké vao san lwong dién quoc gia.
Do d6, TKV tré thanh don vi chi chét trong chién lwoc gidam phat thai qudc gia vira la trach nhiém,
vira 1a co hoi dé tién phong trong tién trinh chuyén dich ning lwong xanh.

3.2. Goc dd ndi tai doanh nghiép (TKV)

- Hoat ddng san xut dién tir than hién 1a ngudn phat thai CO, 16n nhat trong chudi gia tri
ctia TKV. Néu thiéu giai phap giam phat thai phu hop, TKV sé phai d6i mat véi nguy co chi phi
tuin thu méi tredng tang cao, han ché kha nang tiép cin thi trweong tai chinh quoc té va mit co
hdi ttr co ché carbon trong nwéc.

- Viéc dau tw trién khai CCUS khong chi gitp cit gidam phat thai CO, ma con dem lai nhiéu lgi
ich chién lwoc cho TKV, cu thé:

+ NAng cao uy tin cia doanh nghiép trong vai tro tién phong chuyén doi xanh trong linh vuc
nang lwong va khai thac than.

+ Kha ndng thu héi CO, dat tir 90-95% lwgng phat thai. Néu khong ap dung cong nghé thu
h6i, 1 MWh dién than phat ra khoang 0,9-1,1 tin CO,; trong khi v&i CCUS, lwong nay cé thé giam
xudng con 0,81-1,045 tdn CO,/MWh.

+ Pap rng yéu cau phap ly trong nwéc va quoc té, dac biét trong boi canh cac thi trwong
nhip khau hodc san phadm cong nghiép cin chirng nhan carbon thap.

+ Tao thém nguon thu tir tin chi carbon khi thi tredng carbon van hanh 6n dinh.
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Chi phi thu h6i CO, hién dao dong khodng 40-80 USD/t4n, tuy thudc vao cdng nghé, quy mo
va ngudn nang lwong san cd. Véi nhitng nha may c6 thé tan dung nhiét thira, chi phi nay sé duoc
giam dang ké.

Ban tin chi carbon (carbon credits), v&i gid dw bao ban dau c6 thé tir 30 - 50 USD/tin CO,,
va c6 thé tang theo xu hwdéng quoc té.

Tranh cac chi phi phat hodc han ngach phat thai bat budc.

Ngoai ra, dé phat trién CCUS, Viét Nam cin tiép cin nguon tai chinh qudc té thong qua cac co
ché nhuw Quy Khi hdu Xanh (GCF), WB, ADB hoac JETP.

DPong thoi, cong nghé CCUS hoan toan cé thé tich hop vao hé thong quan 1y nang lwong hién
c6, tan dung nhiét thira hodc tai str dung CO, nhdm phuc vu muc tiéu kinh té tun hoan trong noi
bo TKV.

3.3. Goc db khoa hoc va thuee tién trién khai

- Tai Viét Nam, viéc nghién cttu va (rng dung cong nghé CCUS hién van chi & giai doan khéi
dAu, chwa c6 hé théng nao dworc trién khai & quy mo cong nghiép.

- Trong khi d6, nhiéu dw 4n CCUS trén thé gidi (tai Anh, Nhat Ban, Na Uy, My, Han Quoc...)
da chirng minh tinh kha thi khi 4p dung cho cac nha may nhiét dién than quy mo trung binh va
16m, twong dong véi cac to may thudc TKV.

- K&t qua khao sat va phan tich cho thiy tong cong suat cic nha may nhiét dién ctia TKV dat
khoang 1.735 MW. Viéc 4p dung CCUS & cac nha may nay khong chi dem lai loi ich gidm phat thai
CO, rd rét ma con 1a bwéc di chién lwgce dé nang cao hiéu qua kinh té va vi thé canh tranh. V&i
quy md nha may phu hop, diéu kién khi thai thuin loi cing sy ho tro tir Chinh phd, giai doan
2025-2040 dwoc xem 1a thoi diém thuin loi dé TKV cht dong trién khai thi diém CCUS, trudéc
khi nhan rong ra toan b nganh than - dién.

3.4. Riii ro va thdch thirc khi trién khai CCUS tai cdc nha mdy nhiét dién cong nghé tding séi

Mic du cong nghé thu hoi, stt dung va lwu trir cacbon (CCUS) c6 thé mang lai nhiéu co hoi vé
cat gidm phat thai cling nhw loi ich kinh t& nhé thi truedng tin chi carbon nhung khi trién khai tai
Viét Nam, thuc t& van phai d6i mat véi khong it thach thirc.

- Vé ky thuét va van hanh: Viéc tich hop hé théng thu héi CO, vao cac t6 may hién hiru c6
nguy co giy gian doan chu trinh vin hanh néu khéng dwoc dong bo hoa véi chu trinh nhiét.
Khong gian 1ap dit han ché va sy 6n dinh dong khi thai 13 yéu t6 then chét; thém vao do, qua
trinh tai sinh dung moéi hip thu doi hoi nguén nhiét 6n dinh, néu khéng sé phat sinh chi phi va
lam giam hiéu qua.

- Vé hanh lang phap ly: Viét Nam hién chwa c6 day du tiéu chuin ky thuét va cac quy dinh
phéap 1y chi tiét cho thiét k€, vAn hanh va gidm sat hé thong CCUS. Piéu nay khién cac dv an khé
tiép cn tin dung xanh va han ché co hoi chirng nhan tin chi carbon qudc té.

- Vé thi trudmg san phdm CO,: Cac ing dung thwong mai ctia CO, sau thu héi van con han
ché do thiéu chudi cung ing lién két, vi du gitra nha may nhiét dién va cac nganh tiéu thu nhw vat
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liéu xay dung, hdéa chat hay thwc phadm. Piéu nay lam giam tinh kinh té va kéo dai thoi gian hoan
von.

4, Két luan va kién nghi

4.1. Két ludn

Viét Nam da dit muc tiéu dat mic phat thai rong bang “0” vao niam 2050. Trong bdi canh
nganh dién than chiu ap lwc chuyén dich manh mé&, cong nghé CCUS noi 1én nhw mét giadi phap
then chdét, vira ho tro gidam phat thai CO,, vira duy tri an ninh ndng lwong. Dic biét, véi cac nha
may nhiét dién ting s6i thudc TKV c6 quy mo trung binh, khi thai sach hon va kha nang tin dung
nhiét duv, viéc trién khai CCUS dugc danh gia kha thi ca vé ki thuat 1an hiéu qua kinh té.

U'ng dung CCUS khéng chi gép phan giam dang ké lwong khi nha kinh ma con khang dinh vai
tro tién phong cua Viét Nam trong 16 trinh chuyén dich sang ning lwgng xanh. Pay ciling 1a thoi
diém thuan loi d€ thic diy dua cong nghé tir nghién ctru vao thuc tién. V&i hiéu suit thu hoi CO,
c6 thé dat tir 90-95%, cac du an sé m& rong co hdi tiép cin thi tredng tin chi carbon, gidm chi
phi méi treomg, ddong thoi nang cao hinh anh doanh nghiép va mé réng hop tac Quéc té.

4.2. Kién nghi

Vé phia Nha nuéc:

+ Sém ban hanh hwéng dan ky thuat, tiéu chuin qudc gia cho CCUS.

+ Thiét 14p co ché tai chinh hip dan va chinh sach tin chi carbon rd rang dé khuyén khich
doanh nghiép dau tw cong nghé CCUS.

+ Tai trg mo6t phan kinh phi cho dw 4n CCS thi diém tai cAc nha may dién than, tir nguén
von JETP, ADB, WB hodc ngén sach ctia Bo NN va MT.

Vé phia Tap doan TKV:

+ Kinh dé nghi Tap doan TKV lwa chon 01-02 nha may dé trién khai thi diém hé thong CCUS
mo-dun, xdy duwng ho so kha thi ki thuit - tai chinh.

+ Dé xudt Bo Cong Thwong va Bo NN&MT dwa cac du 4n CCUS vao chwong trinh ho tro clia
co ché JETP va Quy Khi hiu xanh GCF.

+ Tang cwong dao tao ky thuit vién, dau tw hé thdng giam sat phat thai CO, theo thoi gian
thuc, lJam nén tang cho CCUS va thi trwdng carbon.

Ky II, cic tac gia xin gi¢i thiéu bai viét “Mot s6 cong nghé CCUS dp dung hiéu qua trén thé
gi¢i, danh gia kha thi rng dung cong nghé tai NMND lwa chon thudc TKV”.

L&i cam on

Téap thé tac gia xin cam on lanh dao va cac déng nghiép thudc Cong ty nhiét dién Cao Ngan
- TKV, Thai Nguyén da gitip dé tac gia trong sudt qua trinh thwc hién bai bao. Cac ndi dung bai
b4o dwoc xudt phat tir thwce t€ cia nha may, dong thoi gan véi cdc muc tiéu va cam két qudc gia
cta Viét Nam trong &rng pho bién déi khi hdu dwoc thé hién tai Hoi nghi COP26 nam 2021. Két
qua nghién ctru vé tiém ning rng dung céng nghé thu hoi, st dung va lwu trix carbon (CCUS)
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trong cac nha may nhiét dién thuéc TKV phu hgp véi dinh hwéng giai doan dau cling nhuw chién
lwoc dai han dén 2050.

Pong gop cua tac gia
Tac gia thi 1 - Phwong phap luén, Viét ban thao bai bao, Kiém chirng; Tac gia thir 2 - Phin
tich dix liéu; Diéu tra, khdo sat cing v&i chuyén gia ciia nha may nhiét dién Cao Ngan; Tac gia thir

3,4 va 5 - Panh gia va chinh stra cic so liéu phan tich phu hgp véi diéu kién Nha may nhiét dién
Cao Ngan.
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