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Tom tat

Viéc ap dung chi sé hiéu qua nang heong cho tau
hién dang khai thic (EEXI) la m¢t trong nhiing
gidi phap @é han ché sy phat thai khi CO, tir tau
bién nham giam 70% lwong khi thai CO; tir tau
bién vao nam 2050 so véi heong phéat thai CO,
vao nam 2008. Theo quy dinh cua phyu luc VI cua
MARPOL 73/78, viéc ap dung chi sé EEXI chinh
thaec ¢6 hi¢u luc vao ngay 01 thadng 07 nam 2023.
Do dé, viéc xdc dinh chi sé EEXI ciing nhu viéc
ap dung cac gidi phap cdi thién chi so EEXI dé
cdc tau di dieu kién khai thac khi ludt 4p dung chi
so EEXI ¢6 hiéu luc 1&a mét van d@é cdp thiét cho
cac chu tau. Bai bdo nay trinh bay cdach xdc dinh
chi sé EEXI cho tau Viét Thudn 30-02, ciing nhuw
phan tich cac gigi phap nham cai thién chi so
EEXI cho tau. Két qua bai bdo di chi ra chi sé
EEXI cua tau Viét Thugt 30-02 khi chua dp dung
bién phap cai thién la 7,05g-COy/ton-mile cao
hon 26% so véi chi s6 EEXI yéu cau
(5,58g-CO2/ton-mile). Bién phap hiéu qua nhar dé
cai thién chi sé EEXI 1a giam toc dé khai théac cua
tau. Pdy la mét giai phap mang lgi hiéu qua vé
mat méi trieong va kinh té khi dwoc ap dung diing
céch.

Tir khéa: EEXI, Gidi phép cai thién chi s¢ EEXI.
Abstract

The application of the Energy Efficiency Index for
Existing Ships (EEXI) is one of the solutions to
limit CO, emissions from ships in order to reduce
CO, emissions from ships by 70% by 2050
compared to CO; emissions in 2008. According to
the provisions of MARPOL Annex VI 73/78, the
application of the EEXI index officially took effect
on January 1, 2023. Therefore, the determination
of the EEXI index as well as the application of
measures to improve the EEXI index for ships to
be eligible for operation when the law applying
the EEXI index comes into effect is an urgent issue

for ship owners. This article presents how to
determine the EEXI index for the Viet Thuan
30-02 ship, as well as analyze solutions to
improve the EEXI index for the ship. The results of
the article have shown that the EEXI index of Viet
Thuat 30-02 vessel without any improvement
measures is 7.05g-CO./ton-mile, which is 26%
higher than the required EEXI index
(5.58g-CO4/ton-mile). miles). The most effective
measure to improve the EEXI index is to reduce
the operating speed of the vessel. This is an
environmentally and economically viable solution
when applied correctly.

Keywords: EEXI, Solution to improve EEXI.

1. Pat van dé

Van tai duong bién dong mot vai trd quan trong
trong viéc phét trién kinh té toan cu khi 85% tong
lwong hang hoa trén thé gii duoc van chuyén duong
bién. Ciing gidng nhu cac hinh thirc van chuyén khéc,
tau bién ciing phat thai ra mot lugng Ién khi CO,.
Trong nim 2021, lugng phét thai CO, tir tau bién 1a
833 triéu tan ting 4% so v&i nam 2019 (800 trigu
tan), va chiém khoang 3% tong luong khi thai CO;
do con nguoi gay ra [1]. Do do, giam lugng khi thai
CO, tir tau bién da tré thanh mot trong nhitng thach
thirc moi truong lién quan dén bién doi khi hau.

Dé giam lugng phét thai khi nha kinh tir tau bién,
céc cudc thao luan toan cau vé 6 nhiém khong khi
trong van tai hang hai da bat dau xem xét dé tim ra
céc giai phap giam thiéu lugng phét thai CO, [2].
Hién nay, da c6 mot so cac bién phap da duoc thuc
hién dé giam CO; vi dy nhu: Ké& hoach quan Iy hiéu
qua nang lugng cho cac tau dang khai thac (SEEMP),
chi sb thiét ké hiéu qua nang lwong (EEDI) cho cac
tau méi, va chi sé st dung ning lwong hiéu qua
(EEOI). SEEMP la mét ké hoach nhiam nang cao kha
nang sir dung ning luong cua cac tau hién dang khai
thac. SEEMP c6 céc phan chung sau: Lap ké hoach,
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thuc hién, giam sat, ty danh gia va cai tién va bao
cao/ra sodt mot cach tu nguyén. Tuy nhién, SEEMP
chua thuc sy mang lai hiéu qua do thiéu nhitng quy
dinh chat ché trong thuc hién luat [3]. Chi s6 EEDI
da co6 hiéu lyc tir ndm 2013 nhung chi 4p dung cho
tau dong méi [4]. Viéc &p dung chi s EEOI duoc coi
la mot giai phap hiéu qua dé giam lugng phét thai
CO.. Tuy nhién, chi sb nay chi 4p dung cho cac tau
c6 GT > 5000.

Do d6, can phai c6 bién phép hitu hiéu hon nhim
giam lugng phat thai khi nha kinh tir déng co tau
bién. Vi vay, vao ngay 17 thang 6 nim 2021 t6 chuc
Hang hai Quéc té (IMO) da phé duyét luat méi theo
Phu luc VI cua MARPOL 1a dua chi sb EEXI nhu
mot bién phép ngan han dé giam luong khi thai
carbon dioxide (CO,) tir tau bién. EEXI phai duoc
xac dinh cho cac tau c6 GT > 400 va hoat dong tuyén
qudc té, bat ké ngay ban giao, va c6 hiéu lyc vao 01
thang 01 nam 2023. Viéc ap dung chi sb EEXI 1a mot
nd luc cua IMO nham giam luong phét thai khi nha
kinh tir tau bién t6i 40% vao nam 2030 va giam 70%
vao nam 2050 so véi tong lugng khi CO, phét thai tir
tau bién vao nam 2008 [5, 6].

Khi luat &p dung chi s6 EEXI ¢6 hiéu lyc, viéc xac
dinh chi s EEXI cho tau hién dang khai thac va giai
phap cai thién chi s6 EEXI 1a mot van @& cap thiét.
Trong bai bao nay s& tinh toan chi s EEXI cho tau Viét
Thuan 30-02, va phan tich mot sb giai phap nham cai
thién chi s EEXI dé dap wng yéu cau cua luat.

2. P6i twong va phwong phap nghién cieu
2.1. Péi twong nghién ciu

Tau Viét Thuan 30-02 14 tau chay trén tuyén hang
hai qudc té (Pong Nam A) c6 sé IMO: 9320312,
Mot s6 dic diém chinh cua tau duoc thé hién & trong
Bang 1.

Bdng 1. CAc thdng sé ciia tau Vigt Thugn 30-02 [7]

Thong tin chung cua tau

S6 IMO 9320312
Chiéu dai cta tau 178,80 (m)
Puong mdn nudc cua tau khi 9,792 (m)

ché day hang vao miia he.

Trong tai 16n nhit 30611, 1(tin)

May chinh

Hang san xut dong co STX engine Co. Ltd
6S42MC-MK7

6232 kW ¢ 131 rpm

Loai dong co
Cong suét 16n nhat (MCRwme)
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S6 luong 1
May dén

Loai nhién liéu Diesel Oil
Hing san suét YANMAR
Loai dong co 6N18L-EV

Cbng suat 16n nhat (MCRAE) 550 kW ¢ 720 rpm
S6 luong 3

2.2. Tinh toan chi sé EEXI dat dwoc (attained
EEXI)

Viéc tinh toan chi s EEXI dugc thuc hién theo
huéng dan caa IMO. Trinh tu xac dinh chi sb EEXI
theo yéu cau cua IMO duoc thé hién trén Hinh 1.

Cac thong sb: Loai tau, trong tai
tau, cong may chinh, may dén,
loai nhién liéu st dung, v.v.

Y

Tinh toan chi s6 EEXI yéu ciu
(Required EEXI)

<&
<
y

A

Tinh toan chi sb
EEXI dat duoc
(Attained EEXI)

Ap dung giai
phap de cai thién
chi s6 EEXI

Attained EEXI <
Required EEXI

Dbat gidi han thanh rang
nhién li¢u

Hinh 1. Thudt fodn xdc dinh chi sé EEXI

Duya trén cac thdng sé thuc té cua tau chi sb
EEXI dugc tinh theo cdng thic (1) [6, 8].
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PmE-C SFCyME+ PAE.C .SFC
EEXI = ME-*FME ME. AE-“FAE AE (1)
Capacity Vyef

Trong do:

Pve: COng suat caa may chinh (kW), duoc tinh
bang 75% cong suat dinh muc cua tau;

Crme: Hé s6 phat thai CO, cua may chinh;

SFCwe: Suit tiéu hao nhién liéu cua may chinh
(9/kwh);

Pag: CONg suit cua may deén (KW);

Crag: Hé s6 phét thai CO, cia may dén;

SFChg: Suét tiéu hao nhién ligu cua may dén
(9/kwh);

Capacity: Tai trong cua tau (tan);

Vier: Van téc tau (hai 1y/gio).

Pae 12 cOng suit cua may phat dién can thiét dé
cung cip dién cho cac bom va hé théng phuc vy may
chinh, cac hé théng va thiét bi hang hai, va diéu kién
séng & trén tau khi tau chay véi téc d0 Ve Pae
khong tinh dén nang lugng dién cung cap cho bom
hang, bom nudc dan tau, quat ham hang,... Voi cac
tau c6 téng cong suast MCRme nhd hon 10000 kW,
Pae dugc xac dinh theo cdng thac 2 [6, 8]:

Pac = 0,05XMRCue )

C4c gia tri caa may chinh va may phat dién duoc
sir dung dé tinh toan chi sé EEXI theo cong thic (1)
duoc thé hién ¢ trong Bang 2 va Bang 3.

Bdng 2. Théng sé may chinh [7]

MCRve Pwme Loainhién CFme  SFCwme
(kW) (kW) liéu (g/kWh)
6232 4674 Diesel Oil 3,206 178

Van téc Vier duoc xac dinh dya vao loai tau va
cac diéu kién khac nhu tau c6 duong cong biéu dién
méi quan hé giira van tdc tau va cong suat tau khi tau
duoc thir nghiém trén bién hay khong. Dua trén diéu
kién thuc thé cua tau Viét Thuan 30-02, van to¢ Vier
dugc xac dinh theo cong thuc (3) [6]:

P /3
Vref = (Vref.avg - mV) X [(USZZM,I*M;M] 3)

Trong do:

- Vier, av =14,1 (hai ly/gio) 1& gid tri trung binh
thdng ké phan bé tdc do tau theo loai tau va ¢ tau;

- my = 0,705 hai ly/gio. my duoc liy bang 5% Viet av;

- MCRavz=6338,1 KW. MCRay 12 gid tri trung binh
théng ké cong suét 1on nhét cia may chinh. Pugc tinh
ton cho may chinh theo loai tau va c& tau nht dinh.
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Bdng 3. Thong sé mdy dén [7]

Pae (kW) Loai nhién CFae SFCae
liéu (9/kwh)
311,6 Diesel Oil 3,206 204,7

2.2. Tinh toan chi sé EEXI yéu cdu (required
EEXI)

Chi s6 EEXI yéu cau la chi sé I6n nhat cho phép.
Theo yéu cau cua luat thi chi s6 EEXI dat dugc cua
tau phai nho hon gia tri EEXI yéu ciu. Chi sb
Required EEXI dugc tinh theo cdng thuc 4 [4, 6].

Required EEXI = (1~ -=) X EEDIre; ()

Trong do:

X=20 1a hé s6 phu thuoc vao loai tau va kich
thude tau, duoe xac dinh theo Bang 4;

EEDIger: la chi sb hiéu qua nang luong trong thiét
ké tau.

Theo yéu cau cua Phu luc 6 cia MARPOL
73/78, EEDIges duge xac dinh theo tung loai tau.
Tau Viét Thuan 30-02 la tau cho hang roi, cd
DWT<= 279000 vi vay chi s§ nay dugc xac dinh
theo cbng thuc 5 [4, 6].

EEDIger = 961,79x DWT 0477 (5)

Bing 4. Xdc dinh h¢ sé X cho tau ché hang roi

DWT X
DWT > 200000 15
20000 < DWT < 200000 20
10000 < DWT < 20000 0-20

3. Két qud va thdo lugn

Tir cac dit lidu & phan 2, chi sé hiéu qua khai théc
cua tau dat duoc 12 7,05 so véi gié tri yéu cau 5,58
(g-COz/ton-mile) (Hinh 2). Gia tri hiéu qua khai thac
cua tau dat duoc cao hon so vdi gi4 tri yéu cau, vi
vay can phai c6 giai phap dé cai thién hiéu qua ning
luong cua tau.

7.05
5.58

g-CO2/ton-mile
o N B~ (o) oo

Attained EEXI Requireed EEXI

Hinh 2. Gia tri EEXI dat dwoc va EEXI yéu cdu
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kW
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Hinh 3. Pé thj ddc tinh chan vit cia tau Vigt Thugn 30-02
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Hinh 4. Do thi biéu dién méi quan h¢ giia vong

Céc giai phap c6 thé 4p dung dé giam EEXI bao
gom trang bi thém cac céng nghé sach ching han
nhu pin, hé thong thu hdi nhiét thai, cong nghé boi
tron bang khéng khi (air lubrication technology)
nham giam suc can cia vo tau, hé dong luc c6 su hd
tro cta nang lugng gié hoac s dung nhién liéu
carbon thdp hoic khong c6 nhu nhién liéu Hidro [2,
6]. Tuy nhién, cic phuong 4n trang bi thém thiét bj
tiét kiém nang lugng c6 thé khong kha thi vé mat tai
chinh d6i vai hau hét cac chu tau, dac biét 1a dbi voi
céac tau cii. Bén canh d6, hiéu qua cta céc giai phap
d6 ddi véi viéc nang cao hiéu qua sir dung ning

lwong ¢6 thé khong du dé cai thien EEXI dé dap ing
yéu ciu cia MARPOL. Do dé, giéi han cong suit
dong co co thé dugc xem 1a mot giai phap t6i wu dé
cai thién chi s6 EEXI.

Dé dat duoc chi sé EEX1=5,58 (g-COa/ton-mile),
méy chinh cua tau Viét Thuan 30-02 can khai théc &
cong suat nho hon 3695kW. Nhu vy, dé cai thién
duoc chi s EEXI, can giam 40,7% cong suat dinh
muc tir 6232kW xudng 3695k W.

Dai vong quay va cdng suat dwoc phép khai théc
clia may chinh dé dam bao chi s6 EEXI nam trong
gi¢i han cho phép duoc thé hién trén Hinh 3. Khu
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vuc dugc phép khai thac cua tau duoc gigi han boi
duong dac tinh chan vit ¢ diéu kién nang tai va
duong dac tinh chan vit & diéu kién nhe tai. Tur hinh
nay cho thiy cong suit va vong quay 16n nhat dugc
phép khai thac la 3695kW va 115,5rpm.

Dé gisi han duoc cong suit khai thac cua dong
co, vi tri thanh ring nhién lidu can dugc xac dinh va
giéi han. Vi tri can gisi han trén thanh ring nhién
liu duoc thé hién trén Hinh 4.

Sau khi da xac dinh duoc vi tri 16n nhit cua thanh
rang nhién liéu, khi khai thac & vi tri thanh rang nay
thi chi s6 nang lugng hiéu qua cua tau van nam trong
giéi han cho phép, vi tri thanh ring nay can duoc
giGi han. Sau giéi han, vit chan s& dugc niém phong
bang kep chi vi mot mé sb seri duy nhét (Hinh 5).

Hinh 5. Niém phong gidi han thanh riang nhién ligu
bang kep chi

Trong qua trinh khai thac, may chinh luén duoc
khai thac vé6i cong suit gi¢i han dé tuan thu theo yéu
cau cia Phu luc VI cuia MARPOL 73/78. Trong
truong hop tau hoat dong trong diéu kién thoi tiét bat
loi, ving nudc c6 bang, tham gia tim kiém va hoat
dong cau nan, tranh cudp bién va bao tri dong co
(duoc chi ra trong Quy dinh 3.1 Phu luc VI cua
MARPOL 73/78), khi nay thuyén truéng cé thé g&
bo gidi han thanh ring nhién liéu ¢é may chinh c6
thé hoat dong vai cong suit Ién hon, nhung van phai
dam bao sy hoat dong an toan cho chén vit, may
chinh va cac hé théng khac. Trong truong hop nay,
can phai ghi lai trong nhat ky budng méay va budng
l4i. Trong nhat ky budng méy can phai ghi ré cong
Sut may chinh da khai thac va thoi gian khai théc.
Viéc thiét 1ap lai giéi han thanh ring nhién liéu can
thuc hién cang som cang tét, ciing dugc nghi trong
nhat ky budng may. Viéc g bo giéi han thanh ring
nhién lidu can phai béo lai chinh quyén cang gan
nhat va co quan cp gidy ching nhan vé hiéu qua
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khai thac nang lugng cua tau [9].

Céch d& nhat d@é giam chi s6 EEXI la ép dung
phuong phép giam tc do khai théc cua tau hay con
dugc goi véi thuan ngir qudc té 1a slow steaming.

May chinh c6 hiéu suat nhién liéu cao hon khi tau
chay ¢ téc do thip, vi vdy phuong phép slow
steaming dugc xem la phuwong phap hiéu qua dé
giam lugng tiéu thu nhién ligu tor d6 giam sy phéat
thai cacbon. Phuong phap nay da dugc cdng nhan
béi IMO va dugc xem la mot trong nhitng phuong
phép kha thi dap tmg cac quy dinh cua IMO vé phat
thai khi nha kinh. Phuong phap slow steaming co thé
duogc &p dung dé t6i wu qua trinh khai thac cua nhiing
tau méi va giam lugng phéat thai CO; trong qua trinh
khai thac. Khi sir dung phuong phap nay sé lam tang
thoi gian hanh trinh tir 10-20%, diéu nay phu thuoc
vao tuyén hanh trinh cua tau, nhung van giam duoc
lwong nhién liéu tiéu thu va su phat thai CO; trén
toan chuyén hanh trinh. Giam 10% téc c6 thé dan
dén giam 19% tong lugng phét thai trung binh [10].

Tuy nhién, do may chinh khai thac & ché do nho
tai, diéu nay c6 thé c6 nhirng anh huong Xau toi céc
thiét bi phu nhu ndi hoi, tuabin khi xa, chinh vi vay
can c6 mot quy trinh khai thac hiéu qua va nhitng
can thiép vé mat ky thuat hop 1y dé cho dong co lam
viéc duoc an toan va tin cay. Bén canh do, dé ting
hiéu qua cua phuong phap slow steaming can phai
can nhéc nhiéu van dé nhu lich trinh chung, thoi gian
hanh trinh, thoi tiét, thoi gian neo dau & cang, aé
thay d6i téc d6 tau mot cach tdi wu sao cho giam
duoc toc do tau dé tiét kiem nhién lieu [10].

4. Két luan

Viéc nhan duoc gidy chiang nhan vé hiéu qua
nang lugng dbi véi tau hién dang khai thac l1a mot
trong nhitng diéu kién can thiét dé dam bao tau du
diéu kién khai thac trén tuyén qudc té theo quy dinh
cua MARPOL 73/78. Bai bao da trinh bay cac budc
tinh toan va giai phép cai thién chi s6 EEXI cho tau
Viet Thuan 30-02. Két qua cho thy chi s6 EEXI cua
tau & diéu kién khai thac binh thuong la 7,05
g-COg/ton-mile cao hon véi chi sé EEXI yéu cau
(5,58 g-COj/ton-mile). Bé cai thién dugc chi sb
EEXI, bién phéap hiéu qua nhit 1a giam cong suat
khai thac cua tau 40,7% cong suat dinh muc tur
6232kW xudng 3695kW.

Bai béo chi trinh bay ngin gon cac budc tinh toan
chi s6 EEXI cho dbi tuong cu thé 1a tau Viét Thuan
30-02. Viéc tinh todn cho cac tau khac can phai dua
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vao cac théng s6 cu thé cua tau nhu loai tau, trong tai
cua tau, hé dong luc, cac thong sé cua may chinh, dé
c6 thé ap dung cac huéng dan cia MARPOL 73/78
mot cach chinh xac.
Loi cadm on
Nghién ctru nay dugc tai trg béi Truong Pai hoc
Hang hai Viét Nam trong dé tai ma s6 DT22-23.18.
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