Tap chi Khoa hoc cong nghé Giao théng van tai Tap11-S61

Panh gia cac cong nghé tiét kiém niing lwong tiém niing
giam phat thai dé6i véi tau bién hién co chay tuyén quoc
té

Evaluation of potential Energy-saving technologies to
reduce emissions for existing ships operating on
International routes

Phan Van Hung

Truong Pai hoc Hang Hai Viét Nam
Email lién hé: phanvanhung@vimaru.edu.vn

Tom tit:

Van tai bién dong vai tro dac biét quan trong dbi véi nén kinh té toan cau ciing nhu thuc hién chién luoc phat
trién kinh té ciia Viét Nam. Tuy nhién, hoat dong nay gay ra phat thai khi thai gop phan hinh thanh cac tac
dong tiéu cuc déi véi moi truong, 1am bién ddi khi hau toan ciu va cac hinh théi thoi tiét cuc doan khéac. TH
chirc Hang hai Qudc té da thuc hién nhiéu nd lyc nham kiém soat va giam thiéu phat thai khi thai tir tau bién
nhu Phu luc VIMARPOL 73/78 va cac huéng dan. Hon nita, Viét Nam da cam két thyuc hién thoa thuan Paris
tai COP24, NDC 2020 va COP26. Vi vay, ap dung cac giai phap giam phat thai dbi vai tau bién tré nén cép
thiét hién nay. Bai bao dé cap 22 cong nghé tiét kiém ning lugng tiém ning giam phat thai d6i véi tau bién
hién c6 dugc chon loc va danh gia. Két qua nay 1 co s dé xay dung ké hoach &p dung cac giai phap nham
kiém soat khi thai tir doi tau bién Viét Nam.

Tir khoa: Tau hién c6; cong nghé tiét kiém ning lwong tiém nang; giam phat thai khi thai.

Abstract:

Shipping plays a particularly important role in the global economy as well as in the implementation of
Vietnam's economic development strategy. However, this activity also emits emissions that cause negative
impacts on the environment, causing global climate change and other extreme weather patterns. The
International Maritime Organization (IMO) has made many efforts to control and reduce emissions from ships
such as Annex VI MARPOL 73/78 and guidelines. Moreover, Vietnam has committed to implement the Paris
agreement at COP24, NDC 2020, and COP26. Therefore, applying emission reduction solutions to ships is an
urgent requirement today. In this article, 23 potential Energy-saving technologies to reduce emissions for
existing ships are selected and evaluated. This result is the basis for developing a plan to apply solutions to
control emissions from the Vietnamese fleet.

Keywords: Existing ship; potential Energy-saving technologies; reducing emissions.

1. Gigi thigu

Trong nhimg nam gan déy, tong dung tich va trong
tai ca doi tau van tai bién Viét Nam c6 xu hudng
gia tang bai su ting 1&n vé s6 wong loai tau c6 trong
tai 16n, nhung giam vé tong sé luong tau. S6 luong
tau nam 2020 giam hon 200 tau so v&i nam 2016
(khoang 17,2 %). Xét vé tong dung tich va tong

trong tai cia doi tau van tai bién ting truong trén
6%. C4c tau hang roi va tong hop c6 xu huéng giam
vé s6 luong, trong khi d6 nhom tau container c¢6 xu
hudng tang khoang 4%, tau cho khach tang 6%,
nhém tau chd dau va tau khi hoa long ting 15%. Co
cAu doi tau bién Viét Nam nhu sau: 649 tau hang
téng hop; 115 tau hang roi; 38 tau container; 162
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tau cho dau, hda chat; 19 tau cho khi hoa long va 66
tau chd khach. Trong d6, c6 35% téng s6 luong doi
tu bién dang hoat dong c6 kha ning hoat dong
tuyén quéc té. Nam 2019, doi tau bién Viét Nam
phat thai khoang 2,66 triéu tan CO2 (theo Du &n
MT201004, Vu Moi truong, Bo Giao thong van tai,
nam 2022).

Tinh dén thang 10/2021, tau bién diang ky mang
co, quéc tich Viet Nam la 1043 tau, tong trong tai
khoang 11,342 triéu DWT. Dai tau bién Viét Nam
dang xép hang thir 4 trong khu virc ASEAN va thi
30 trén thé gici theo “Dién dan Thuong mai va phat
trién Lién Hiép qudc (UNCTAD)” .

Theo “Chién luoc ban dau cua IMO vé giam
phét thai khi thai nha kinh tir tau bién” dugc ban
hanh tai ky hop lan thtr 72 ciia MEPC, thang 4 ndm
2018, IMO tiép tuc cam két s ménh “giam phat
thai khi nha kinh tir van tai bién quic té”, dong thoi,
v6i nhan thirc vé tinh cap béach cua viéc kiém soat
khi nha kinh, dat muc tiéu hudng téi khdng phat thai
khi nha kinh sém nhét trong pham vi thé ky 21.
Chién lugc IMO dugc cu thé hda theo cac muc tiéu,
theo ting giai doan nhu sau:

(i) Giam cuong d6 cac-bon trong nganh “van tai
bién quéc t&” dé cat giam luong thai cac-bon trung
binh trén m&i don vi van chuyén it nhat 1a 40% dén

nam 2030, tiép tuc nd hrc dat muc giam 70% dén
nam 2050, so vl mirc nam 2008;

(i) Dung mirc tang “phat thai khi nha kinh tir van
tai bién qudc t&” sém nhat c6 thé, dén nim 2050,
giam “tong luong phat thai khi thai nha kinh hang
nam tir van tai bién quéc t€” xudng it nhat bang muac
50% so véi lugng phét thai nam 2008;

(iii) NG luc tién toi khang “phat thi khi thai nha
kinh tir hoat dong van tai bién qudc t&” sém nhat c6
thé trong thé ky 21.

Do do, dé thich tng véi cac yu cau vé kiém soét
phét thai cua IMO, céc tau bién chay tuyén quéc té
can phét trién ké hoach &p dung nhitng giai phap tiét
kiém ning lugng cu thé cin ctr theo cac tiéu chi nhuw
kha ning giam phét thai, chi phi ¢ dinh, chi phi
hoat dong, kha ning san sang cua giai phap, ...

2. Panh gia chi phi va tiém ning giam phat
thai cia cac giai phap va céng nghé

2.1. Sang lgc giai phap va cong nghé

Cac dinh nghia cua 22 cong nghé tiét kiém ning
lwong tiém ning, giam phét thai dugc chon dya trén
théng tin tong hop tir cac tai liéu tham khao. Thong
tin vé chi phi va tiém ning giam phét thai cua cac
cdng nghé da duoc trich xuat tir cac tai lieu [1].

Bang 1. Lua chon céng nghé giam phéat thai.

Ma Lwa chon cdng nghé giam phat thai Nguon tham khao
M1 Diéu chinh méy chinh [1]
M2 Hé thong phun tich ap [1]
M3 Diéu khién dong co dién [2]
M4 Bién tan [2]
M5 Kiém soét toc do ciia bom va quat [1]
M6 Ké hoach cai tién hé thong hoi [2]
M7 Thu héi nhiét thai [11[2]
M8 Khi thai n6i hoi trén dong co phu [2]
M9 Nang cap chan vit-banh lai [1]
M10 Nang c4p chan vit (voi phun, dau canh nho) [1]
M11 Chan vit tram nap vay (PBCF) [1]
M12 Chan vit nguoc chiéu [2]
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Ma Lwa chon cdng nghé giam phét thai Nguon tham khao
M13 Giam sat hiéu suit cua chan vit [1]
M14 Panh béng chan vit [1]
M15 Hé thng boi tron khdng khi [1].[2]
M16 Lép phu than tau ma sét thap [1112]131[4]
M17 Giam sat hiéu suit than tau [5]
M18 Danh, cha vo tau [51[61[7]
M19 Vé sinh v bang thuy luc [5]
M20 Théi ap luc 16n trén u kho (tau cii) [5]
M21 Ti wu héa dong nude than tau mo [1]
M22 Giam nhu cau dién phu [11[2]

2.2. Xac dinh vong doi 4p dung giai phap
Pé tinh toan theo dudng cong chi phi giam can bién,
can chudn bi cac thdng tin tong hop V& chi phi, tiém
ning giam phat thai khi thai,... Bé udc tinh CAPEX
(chi phi vbn), OPEX (chi phi hoat dong) va tiém
nang giam phét thai CO2 hang nam, muc trung binh
cua CAc gia tri nay duoc st dung. Dé thiét 1ap cac to
thdng tin, mot s dit liéu ngoai suy da duogc tinh dén.
Mot sb cdng nghé giam phéat thai bi gisi han
céng nghé trong viéc lap dat, tly thudc vao loai tau
va kich ¢& tau. Vé kha ning ung dung cua cong
nghé dua trén loai tau va kich thuéc tau dé ap dung
vao nam 2030. Kha nang ung dung khong chi dugc
dé cap trong nghién ciu IMO GHG lan tht hai ma

con trong IMarEST (2011) [1], Frontier Economics,
UMAS va CE Delft (2019) [8],... Viéc thiét Iap kha
ning tng dung cang rong cang tot, dua trén cac tai
liéu va khuyén céo ciia nha san xuat. Nhiéu cong
nghé giam phat thai khéng cd gidi han vé cong nghé
va ¢ thé 4p dung cho tt ca cac tau. Tudi tho du
kién cua cong nghé twong tmg c6 nghia 1a khoang
thoi gian cho dén khi thay thé hoic doi mai va la
mét gié tri quan trong lién quan dén ca chi phi, tiém
ning giam phéat thai CO2 cho mdi cong nghé. Bang
2 thé hién muc do hoan thién, tmg dung va thoi gian
t6n tai du kién caa mot sé cong nghé dién hinh nhur
M11, M16, M15, M18.

Bang 2. Ung dung va vong doi dy kién ciia cong nghé [1]-[7].

Myuc hoan thién
cua cbng nghé

Kha ning ap
dung cdng nghé

Thai gian ton tai
du kién
(nam)

Ma Tén cdng nghé

M11  Chan vit truim nap vay (PBCF)
M16  Lop phu than tau ma sat thap
M15  Hg thng boi tron khdng khi
M18  Danh chai than tau

1: D3 hoan thién va
c6 san trén thi
trudong > 5 ndm
1: D3 hoan thién va
6 san > 5 nim
2: P4 hoan thién va
0 san < 5 nim
1: B3 hoan thién va
¢ san > 5 nam

T4t ca cac loai tau
va tat ca céac kich
thudc tau

T4t ca céc loai tau,
kich thudc

T4t ca cac loai tau,
kich thugc
T4t ca cac loai tau,
kich thudc

25 (trung binh
khoang 10 nam)

25 (trung binh
khoang 5 nam)

25

25 (trung binh
khoang 5 nam)
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Day 1a cac cong nghé da hoan thién, co san trén thi
truong vé6i kha nang ap dung rong rai cho hau hét
céc loai tau, kich thudc tau. Cac thong tin da duoc
chuan bi cho 22 cong nghé twong tng. CAPEX
(USD/tau), OPEX (USD /tau /nim) va tiém ning
giam phét thai CO2 (%) duoc danh gia va thiét lap
theo loai/ca tau. Ngoai ra, tic gia ciing tién hanh
danh gia kha nang ap dung céng nghé cho cac tau
mai va/hoac cho cac tau hién cd (trang bi thém).

CAPEX la chi phi vén gia ting, chang han nhu
chi phi mua thiét bi bo sung va lap dit so véi cong
ngh¢ thong thuong dang sur dung ¢ nam co so 2019.
CAPEX trong twong lai cia mot s6 cong nghé duoc
giam theo thoi gian bang cach str dung cac dudng
cong giam hoc theo.

OPEX la chi phi van hanh va bao tri gia tang
hang nam. Téc gia gia dinh rang OPEX dé sir dung
nhién liéu thay thé néi chung giéng véi OPEX cua
nhién li¢u thong thuong. Do d6, OPEX cua nhién
liéu thay thé duoc gia dinh bang khong, cac chi tau
s€ khong phat sinh thém céc chi phi trong qua trinh
str dung nhién liéu méi.

Ca CAPEX va OPEX c6 thé duoc tinh toan dya
trén dir liéu tir tai liéu, chi bao gdbm dit liéu cho
loai/kich thude tau dién hinh. Do d6, can phai ngoai
suy tir cac dir liéu cd san. Ngoai suy theo c& tau
(dwt) gdm M14, M15, M16, M17, M18, M19,

M20, M21, M22 theo cong suit may chinh (kW)
gom MO01, M02, M03, M04, MO05, M07, MO8,
M09, M10, M11, M12, M13.

2.3. Mwre do tham nhap caa cong nghé

Pé tinh toan, can xac dinh sé luong tau &p dung
cbng nghé giam sau nam co so. Kha nang tham
nhap duoc dinh nghia 14 ty 1& s6 lwong tau ap dung
cdng nghé twong ting cho tat ca cac tau. Ning luc
tiém nang dé thuc hién mdi cdng nghé duoc coi 1a
su khéac biét gitra mic tham nhap du kién trong nim
tinh toan va nam co s6. MADDOX (2012) [5] da
tién hanh mot cudce diéu tra dinh luong vé ty 18 tham
nhap cua cac cong nghé riéng lé. Téc gia thuc hién
dat ty 1€ thdm nhap vao nam 2019 nhu duoc liét ké
trong bang 3 cha yéu dua trén tai liéu nay va mot
phan tham khao Cuc Hang hai Viét Nam — co quan
dang ky tau bién, ... MADDOX chi ra rang rat kho
c6 thé xac dinh mirc d6 thAm nhap trong tuong lai
néu chi dira vao cdng nghé va chi phi, qua d6 ciing
cho thdy céc rao can thuc hién c6 kha nang can tro
su tham nhap trong tuong lai. Vi du, ddi vai cac rao
can thuc hién, IMarEST (2011) [1] khéng chi mo ta
c4c rao can vé cdng nghé, ma con cho thiy cac rao
can nhu thé ché, phan chia va tai chinh, qua do dé
cap dén cac phuong phap dé vuot qua nhiing rao
can nay. Trong pham vi nghién cuu, cac rao can khi
thuc hién kho cé thé dinh lwong cu thé.

Bang 3. Kich ban tham nhap ctia cong nghé.

Téc d9 tham nhap (%)

Ma Kich ban cao Kich ban thap
2019

2030 2050 2030 2050
M1 75.0% 100% 100% 80.0% 100%
M2 2.0% 56.0% 100% 7.0% 32.0%
M3 1.0% 55.0% 100% 6.0% 31.0%
M4 12.5% 66.5% 100% 17.5% 42.5%
M5 50.0% 100% 100% 55.0% 80.0%
M6 75.0% 100% 100% 80.0% 100%
M7 12.5% 66.5% 100% 17.5% 42.5%
M8 12.5% 66.5% 100% 17.5% 42.5%
M9 12.5% 66.5% 100% 17.5% 42.5%
M10 10.0% 64.0% 100% 15.0% 42.5%
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Téc dd tham nhap (%)

M Kich ban cao Kich ban thap
2019
2030 2050 2030 2050

M1l 10.0% 64.0% 100% 17.5% 40.0%
M12 12.5% 66.5% 100% 17.5% 42.5%
M13 12.5% 66.5% 100% 17.5% 42.5%
M14 75.0% 100% 100% 80% 100%
M15 0.0% 100% 100% 5.0% 30.0%
M16 12.5% 66.5% 100% 17.5% 42.5%
M17 12.5% 66.5% 100% 17.5% 42.5%
M18 12.5% 66.5% 100% 17.5% 42.5%
M19 12.5% 66.5% 100% 17.5% 42.5%
M20 50.0% 100% 100% 55.0% 80.0%
M21 12.5% 66.5% 100% 17.5% 42.5%
M22 50.0% 100% 100% 55.0% 80.0%

3. Hiéu qua chi phi 4p dung va tiém niing giam ) Corss  Cora

phat thai GHRy,; = Cy; + A+r)  (1+r)? Fo

Trong nghién ctu nay, tinh toan duong cong chi phi + L_ (2)

(1+7r)y->b

giam can bién [6][7] bang cach thay dbi tong chi phi
va loi ich duoc st dung, co tinh dén ty 1é chiét khau
theo cbng thuc (1) va (2).

o GHR,;I(y — b) 1)
i o;x CF X F,

CPB

Trong do:

CPB,; : Chi phi giam bién (USD/tan - COz2)
cua cong ngh¢ j trong nam y;

oj: Ty 1¢ giam nhién liu ctuia cong nghé j;

F, : Muc tiéu thy nhién ligu truée khi lap dat
hoic ban dau cho mét con tau (tin - Nhién
li¢u/nam);

CF: Hé s6 chuyén dbi khong thir nguyén giira
muc ti€u thu nhién liéu duoc do br:ing g va luong
khi thai CO; ciing duoc do bang g dva trén ham
lugng céc-bon (3,1144 g CO2/g nhién li¢u);

b: Nam co s& 2019.

Cy=1LyK;+Sy;—E,;

Trong do:

r: Téc do giam (%)

Cy’j : Chi phi thyc hién cong nghé j trong nam
y, ttrc 1a chi phi dau tu, chi phi van hanh khac va
su suy giam chi phi do giam chi phi nhién liéu
(USD/ nam);

Ly,: Ti 1& chiét khiu trong nam y(%);

Kj: CAPEX nam 2019 (USD / nim); néu thoi
gian tdn tai dyu kién cua mot cong ngh¢ duogc bd
qua, li dudi 25 nam, thi CAPEX dugc tinh vao
nim Yr + |i voi diéu kién Yr + li <Yt 1a dtng,
trong d6 Yr la nam gidi thiéu cong nghé, Yt la
nim tinh MAC va i 1a mot s6 nguyén tir 0 trd 1én;

Sy,: Chi phi van hanh gia ting lién quan dén
viéc st dung cong ngh¢ trong nam y (USD/nam);
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Ey,: Tiét kiém chi tiéu nhién liéu tir cong nghé
trong nam y (USD/nam).

Ap dung cong thirc (1) va (2), két qua tinh toan
dugc thé hién & bang 4. Theo d6, nhém cong
nghé cai tién hé thong hoi, tdi vu dong theo than
tau, bao dudng chan vit va bao dudng than tau co
hiéu qua chi phi tét nhit lan luot 1a (-28.0
USD/tan CO32), (-27.1 USD/tan CO2), (-26.0
USD/tan CO3), va (-21.9 USD/tan CO2). Trong

khi d6, phuwong 4n c6 tiém ning giam CO2 cao
lan luot 1a giam toc d6 10% (7,54%), bao dudng
chan vit (3,95%), bao dudng than tau (3,90%).
Nhu vay, cac cong nghé bao dudng, cai tién chan
vit 1a giai phap vira dem lai hiéu qua chi phi va
vira c6 tiém ning giam phat thai cao nhat. Pay 1a
giai phap da c6 mot sd chi tau nhu VOSCO ap
dung cho tau VOSCO SUNRISE, thdng qua don
vi cung cip nudc ngoai.

Bang 4. Kich ban higu qua chi phi va tiém ning giam thiéu vao ndm 2030 va 2050.

Nhom céng nghé 2030 2050
MAC Tiém nang giam MAC T_iém nang
(USD/tan - CO2) G (USD/tan - CO2) giam €Oz
an - an -
2 (%) 2 (%0)

Cai tién hé théng hoi -28.0 1.30% -25.3 2.13%
Toi wu dong theo than 271 1.64% 25.6 3.00%
tau mo

Bao dudng chan vit -26.0 2.20% -23.1 3.95%
Bao dudng than tau -21.9 2.22% -20.2 3.90%
Phu than tau 5.9 1.48% -14.3 2.55%
Giam nhu  cau nang 276 0.40% 9.9 0.71%
luong phu

Nang lugng gid 36.5 0.89% 4.2 1.66%
Hé théng may phu 42.4 0.87% -4.4 1.59%
Cai tién may chinh 42,5 0.25% 2.6 0.45%
Cai tién chan vit 54.1 1.40% 5.6 2.40%
Giam toc d6 10% 60.3 7.38% 6.7 7.54%
Eh@i thong boi tron khong 108.0 1.35% 20.1 2.26%
Thu hdi nhiét thai 123.3 1.68% 22.6 3.09%

4. Két luan

Cai thién hiéu qua sir dung ning luong cua tau bién
1a bién phap giam phat thai cac-bon va cac khi nha
kinh khac c¢6 tac dong manh mé nhét, diéu nay dan
dén giam cudng do cac-bon nham dat muc tiéu vao
nam 2030. Bi voi cac tau bién Viét Nam, viéc ép
dung cong nghé tiét kiém ning lugng mang tinh kha
thi cao nham giam phét thai I6n. Tuy nhién, diéu
nay con phu thugc vao kha nang thich ing cua céc

doanh nghiép van tai bién Viét Nam ciing nhu phy
thudc vao dau tu co so ha tang va thoi gian thuc
hién. Cai thién kha nang cap phéi dich vu giai phap
giam thai tai cac co s& doanh nghiép cung céap dich
vu nay va thuc hién dich vu tai chinh cac co so dong
va sira chita tau gop phan giam cuong do phét thai
theo muc tiéu dén nam 2030. Trong bai bo, cac
céng nghé tiét kiém nang luong tiém nang dugc
sang loc va danh gia theo cac tiéu chi nhu vong doi
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sir dung, kha nang tham nhap, hiéu qua chi phi giam
phét thai va tiém nang giam phét thai CO,. Két qua
chi ra c&c giai phép tiém nang ap dung d6 1 cai tién,
bao dudng chan vit, vé sinh vo tau.

Lol cam on.

Tac gia xin tran trong cam on truong Pai hoc
Giao théng van tai Thanh phé H6 Chi Minh va
Truong Pai hoc Hang hai Viét Nam da ho tro tac
gia thuc hién nghién ctru nay.
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