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Tém tit

Chi s6 thiét ké hiéu qua ndang heong doi véi tau
hién co (EEXI) da co hiéu luc tr nam 2023. Viéc
xdc minh sy tudn thi EEXI dién ra trong dot khao
sat thwong nién, trung gian hodc gia han IAPP
ddu tién. Mudn théa mén diéu kién nay chi tau
can tién hanh diéu chinh lwong khi thdi ciia tau
dén mikc yéu cau théng qua nhiéu bién phdap dong
bé. Giai phap ma cac tau hién nay ap dung cho
nhitng tau dang khai théc la lap hé thong giéi han
cong sudt may chinh (EPL). Khi sir dung cdc bo
EPL tir mede ngoai hodc ciia chinh hdng san xudt
khi thue hién mdt rdt nhiéu thoi gian dé cai dat bé
diéu toc, kh thao chot han ché va ddic biét la chi
phi ldp dat rat cao, gdy khé khin vé mat kinh té
cho cac chu tau. Bai bdo nay phdn tich cac hé
théng giGi han cong sudt cia cac hing dang cé,
tir d6 dé xudt viéc ché tao tai Viét Nam hé théng
twong dirong c6 chi phi ré hon, dé ldp ddt va dam
bao ddy di yéu cau dang kiém diea ra.

Tir khéa: Chi s thiét ké hiéu qua ndng {wgng doi
VOi tau hzén co, bién phap giam cong suat may, do
cong suat truc, MEPC.350.

Abstract

Energy Efficiency Existing Ship Index (EEXI) has
been in effect since 2023. Verification of EEXI
compliance takes place during the first annual,
intermediate or renewal survey of the IAPP. To
satisfy this condition, shipowners need to adjust
the ship's emissions to the required level through
many synchronous measures. The solution that
ships currently apply to ships in operation is to
install the main engine power limitation system
(EPL). When wusing EPL sets from foreign
company or from the manufacturers, it takes a lot

of time to set up the governor, it is difficult to

remove the restriction pin and especially the
installation cost is very high, causing economic
difficulties for ship owners. This article analyzes
the power limitation systems of existing
manufacturers and proposes the manufacture in
Vietnam of an equivalent system that is cheaper,
easier to install and fully meets the requirements
of the classification society.

Keywords: EEXI, EPL (Engine power limitation),
shaftpower measurenment, MEPC.350.

1. Gioi thiéu

Chi s6 EEXI 1a mot bién phép ky thuat dat ra cac
yéu cau tdi thiéu méi cho hiéu qua ning luong cia cac
tau hién hiru. Gidng nhu chi sb thiét ké hiéu qua nang
luvong (EEDI) 4p dung cho cac tdoa nha méi, EEXI
dugc danh gia dua trén cac thong sb thiét ké cua tau
nhu thiét bi va dit liéu k¥ thuat. EEXI dugc IMO dua
ra dé giam luong khi thai nha kinh cia tau va 1a mot
bién phap lién quan dén thiét ké k¥ thuat cua tau. Mot
diéu khoan danh gia yéu cdu IMO phai xem xét hiéu
qua cua viéc thyc hién cac yéu cau CII (Carbon
Intensity Indicator) va EEXI, cham nhét 1a vao ngay
01 thang 01 ndm 2026 va néu can thiét, phai phat trién
va théng qua cic stra ddi tiép theo (Hinh 1). Yéu cau
EEXI 4p dung cho ca tau dugc dong theo yéu cu
EEDI va tau duoc déng khong theo yéu cau EEDI.
Tuy nhién, héau hét cac tau dugc dong trude nam 2013
(Tau trudc EEDI) déu khong dép tng dugc yéu cau
EEXI [1]. Ngoai ra, ngudi ta phan tich rang hon 80%
tau co téng trong tai 400 tin tro 1én khong dép tng
duogc yéu cau EEXI [2]. Theo théng ké tai Viét Nam
tinh dén thoi diém hién tai vn con nhiéu tau chua thé
dap g duoc cac yéu cau do.

Dé thuc hién duoc bai toan cip thiét thi chu tau
thuong phai theo nha san xudt dé tim giai phap phu
hop. Viéce diéu chinh duoc hing san xuét theo hudng
han ché doi toc do toi da dé cong suat may giam tir do
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Hinh 1. Tién dp thuwe hién quy dinh vé EEXI

luong khi thai CO; cling gidm theo. Vi¢c thuc hién nay
gap nhiéu kho khan do yéu cau cong nghé, thoi gian,
chi phi rit cao. Diéu nay anh huong khong nho toi cac
chu tau trong giai doan hién nay.

Viée diéu chinh c6 thé tuan theo nhiéu phuong
phap. Trong phuwong phap giéi han téc d6 may chinh
trén bo diéu tdc két hop voi chdt ham co khi (stopper)
thuong dugc cac hang str dung do phu hop véi nhitng
may dang khai thac, viéc lap dat thiét bi kha thi nhung
toan bd cac giai phap nay hing yéu cau chui tau phai
thué hing lap dit do d6 anh huong nén thoi gian, chi
phi van hanh tau. Mit khac phuong phéap nay thiéu
chinh xac do duya trén cac tham s ctia may khi con
dang méi chir khong theo didu kién thyc té. Ban than
phuong phap nay khi Iip dit xong, thong s6 vé thanh
rang nhién liéu van c6 thé hiéu chinh mac du stopper
dugc niém phong. Trong nghién ctru [3] nhom tac gia
da ché tao ra b gidi han nhién li€u thong qua viéc
hiéu chinh tin hiéu dau vao cho bd diéu tdc dién tir két
hop v6i chdt ham co khi. O day thi cach van hanh da
don gian hon, c¢6 ddy di tham sb theo dai theo yéu cau
cua cac co quan chuyén moén, quan ly,... Phuong phap
tiép theo 1 do cong sudt thyc trén truc dong co may
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chinh tir d6 gi¢i han theo diing yéu cau ma ding kiém
dua ra (ShaPoLi). Tai phuong phéap nay chi phi cho
viéc lap dat 1a rat cao so véi cac phuong an trude, tuy
nhién vé lau dai sé dwoc 4p dung phd bién boi do
chinh x4c cua né. Phan dudi dy cua bai bao tap trung
vao phan tich, ché tao, van hanh hé théng gidi han
cong suat theo phuong an nay. Voi nhing tau dong
mai thi hé théng EPL duoc tich hop trén bo diéu tde
ludn trong d6 c¢6 phan tinh toan cong suat thuc, viée
han ché s& duge hang cai dat theo yéu clu thuc té vé
loai tau, cong suat, didu kién van hanh [4].

2. Bo gi6i han cong suit may chinh theo
phuong phap do cong suit thye

2.1. Xdy dung mé hinh tong thé hé théng

Hé thong diéu khién giéi han cong suat dugc thé
hién trén Hinh 2 bao gdm:

- Panel dat trén bu(“)ng lai c6 nhi€m vu giam sat tin
hiéu cong suét thyc cia may chinh va nat 4n bo qua
gidi han (override) trong truong hop khén cép;

- BO diéu khién dat tai budng diéu khién may: Bo
nay dugc cép nguf)n 220VAC, c6 nhiém vu nhan cac
tin hi€u tr may chinh dua vé bao g6m tin hiéu toc do,

4 gl s bas Mg

Alarm Uonitering
Sytan |4n3)

[}
Cpbom Cuigut o AN, by i B i

Hinh 2. H¢ théng gi6i han cong suit mdy chinh theo phwong phdp do cong suit truc
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vi tri thanh rang nhién ligu, tin higu tai tir d6 tinh toan
va dua ra gia tri & ngudi van hanh quan sat va thao
tac cho phu hop;

- Co cAu thuc hién duogc dat tai buéng may thuc
hién nhiém vy giri tin higu t6i bo diéu tc dé diéu
khién t¢ d6 sao cho phu hop dung nhu thiét ké.

Khi trién khai trong thyc té hé théng khong can
dung day dii cac tin hiéu nhu trén dé phu hop véi yéu
ciu cuia chu tau vé gid thanh, thoi gian lap dat,...

2.2. Thudt todn

Thuét toan duge thé hién trén Hinh 3. Khi khai
dong hé thong, chuong trinh sé& kiém tra thong tin dau
vao. Néu 1a cai dat 1an dau cac tham sb s& duge nap
theo tau thyc. Cac lan khac hé thong s& kiém tra thong
tin tir cac cam bién lip trén may (tbc do, tai, vi tri
thanh rang). Néu cac dir liéu nay da hop 1¢ hé thong
s€ tinh toan cong suét thuc cua may va hién thi trén bd
diéu khién dong thoi xuét tin hiéu tdi bo diéu toc dién
tir hodc co khi theo chudn tin hiéu tir 4-20 (mA). Néu
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A

Két thic

Hinh 3. Thudt todn hé thong

cong suét cia may chinh da dat dén gidi han hé thong
s€ phat tin hiéu canh bao dong thoi giit tin hi¢u bd dieu
toc sao cho cong suat dugc han ché dung gidi han
dugc cai dat trudc do.
Cong suét thuc P ciia may (kW) c6 thé dugc tinh
theo cong thirc:
P=Mx+w (1)
Trong d6: M 1a md men xoan trén truc dong co
(Nm); w latoc do quay (rad/s).
Ngoai ra cong sudt con co thé tinh theo cong thic:
P=kx*xlxw 2)
Véi: I 1a vi tri thanh rang nhién liéu (mm); k la
hé so.
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Hinh 4. Chwong trinh viét trén phin mém PLC

2.3. Luwa chon thiét bi va ldp trinh

Vi su phat trién ctia cac bd 1ap trinh viéc chon PLC
1a phtt hop vé do bén, méi truong 1am viée, nho gon. Bo
PLC c6 thé ding cta cac hang khac nhau trong d6 c6 thé
ké dén cua Siemens, Omron, Mitsubishi, Delta,... Dé
giam sat ding b HMI dong bo v6i PLC B diéu khién
va giam sat dugc nhom tic gia thiét ké bao gdm 2 bd
phéan chinh 13 man hinh hién thi HDMI va b PLC dé
diéu khién. Ngoai ra con ¢6 hop dé bao vé thiét bi.

Lap trinh: Dya theo thuat toan Hinh 3 cé thé lap
trinh mot cach dé dang trén cac phan mém cua PLC
céc hang. Hinh 4 thé hién lap trinh trén phan mém cua
PLC hang Omron. Sau khi da 1ap trinh cho PLC s& 1ap
trinh giao dién trén HMI.

3. Lap dit va thir nghiém
3.1. Thir nghiém tai xwong

Sau khi bd diéu khién duoc ché tao nhu cac bude
& muc 2 bao gdm lap dit, két ndi, 1ap trinh hoan thién
giao dién dugc thir nghiém tai xuong. Ban diu chay
mo phong cac tin hiéu sau do6 tién hanh tao cac tin hiéu
theo nhu hién truong. Két qua do chinh xé4c dugc cong
suét ciia may va dua ra cac canh bao phu hop theo yéu
cdu clia cac co quan chuyén mon.
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3.2. Thir nghiém tai tau

Hé théng dugc cai ddt cho may chinh ciia hing
WARTSILA [5] nhu & bang 1. O cac dong co khong
sir dung bo diéu tdc thi can han ché thanh rang nhién
lidu thudn tay “load indicator” twong g v&i “Mo-
men xoin dong co”.

Bing 1. Théng sé mdy chinh tién hanh cai dit

Loai may SRTA72
Hine sin xuit Maj'Motori Dizalice
& dd-Croatia
S6 may 730254
Cong suat dinh muc (Pmcr) 13700kW
kW
Téc @6 dinh mirc (Nmcr) 94 vong/phut
Cong suat sau khi gidi han R663KW
(Pmcr,LiM)
Phan trim cong sudt may
. 29
sau khi giéi han (16n nhat) 63,2%
Tdc d6 gisi han (N mcr.m) | 80,7 vong/phut

SRTA72 - Load Diagram
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Hinh 5. Ddc tinh tdi dpng co may chinh

Trong hé thong nay b chuyén ddi dién khi nén
(I/P) méi duoc 1ap dat. Bo chuyén ddi nay cung cip
ap sudt khong khi cho bo didu téc PGA, tiy thudc vao
tin hiéu dién cua PLC. Néu tin hiéu 4p sut khi quét
tang 1én trén ngudng giGi han, by chuyén doi dién khi
nén (I/P) tin hiéu diéu khién van & muc giéi han. Piéu
nay cho phép dit gi¢i han nhién ligu tdi da mot cach
nhan tao cho b¢ diéu téc PGA. Do d6, bd diéu tc sé
gi6i han cong sudt dau ra cua dong co.

Trong truong hop bo qua EPL, gidi han s€ bi huy
va tin hiéu khong khi Scav dugc chuyén tiép 1:1 dén bo
diéu chinh PGA trong pham vi dy du. Diéu nay cho
phép bo diéu chinh ting cong suit cua dong co. Moi
thay d6i vé trang thai EPL (vi du: BO gi6i han bi bo qua,
tbc do hién tai, cong suét thuc,...) déu duoc ghi lai
trong PLC bo diéu khién. EPL khong anh huong dén
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pham vi toc d6 trong gidi han cho phép nén cac chi s6
NOx theo méy van c¢6 hiéu lyc.

So db déu day: Hé théng EPL bao gdm ‘Bang diéu
khién bo qua EPL’ cho phép s§ quan bo qua EPL trong
cac diéu kién thoi tiét khong binh thuong, su ¢b khan
cp,... Bang nay dugc lap trén budng 14i. Tu didu khién
trung tam dugc lap tai ECR).

Khéa va giam sat EPL: Chirc ning EPL duoc trién
khai trong phan mém PLC ctia i diéu khién trung tam.
Tét ca cac thao tac déu dugc luu trong nhat ky cua
man hinh gidm sat. Co thé theo ddi chirc ning EPL &
hai vi tri:

1. Tai budng lai: Bang ‘EPL Override Panel’ duoc
trang bi cac tin hiéu chi bao sau:

- “Engine Power Limitation active”;

- “Engine Power Limitation cancelled”;

- “Engine Power Limitation exceeded”;

- “Override Switch Failure”.

EPL OVERRIDE
OVERRIDE SWITCH oMM

Switch with £ @\
LED L g3

' _ Seal

Hinh 6. Panel vidn hanh trén buo”‘ng lai (EPL
Override)l

Plastic cover

Dimmer

Hinh 7. Ldp dgt hp diu ddy trung gian

2. Tai bang diéu khién trung tam tai ECR:
- “Low Power”;

- “Limited Power”;

- “Low Power (override active)”;

- “High Power (override active)”.
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Hinh 8. Lip dit cim bién trén truc dpng co mdy chinh

3. Khai thac van hanh trong thyuc té

Trong qua trinh hoat dong khi cong sudt may trong
gidi han cho phép thi hé théng coi nhu duge bo qua,
n6 déng vai trd 12 bo giam sat cac thong sé may chinh
bao gom tdc do, cong suat, md men xodn,... Khi cong
sudt may bi qua gidi han (63,2%) hé thdng s& gidi han
téc d6 80,7 vong/phut thong qua tac dong t6i bo didu
tdc. He théng nay duoc thiét ké dua trén tiéu chuin
dap g lap dat trén tau bién véi cach thirc van hanh,
giam sat truc quan. Trong qua trinh hoat dong néu xay
ra sy c6 thi rat dé dang khac phuc do cong nghé lam
chu, ngoai ra thiét bi con c¢6 thé két ndi internet dé c6
thé kiém tra 18i va tu vén tir xa.
4. Két luan

Noi dung bai bao tac gia tap trung vao gioi thig¢u
c4c bo gidi han cong sut trong thuc té cac hing dang
su dung. Xu huong s€ sit dung bo gidi han do nhugc
diém cua cac hé thong cii. Tir d6 xay dyng hé thong
gi6i han cong suat c6 tinh mo, chinh x4c. Khi lap dat
hé théng nay, véi yéu cau hién tai cac chii tau chi can
dau tu & mirc d9 t6i thiéu. Khi can ting d6 chinh xac
chu tau chi can lp dat thém 1 sé cam bién 1a co thé
dap umg dwoc du céc tiéu chi du kién s& dugc chinh
sira vao ndm 2026. Vi muc tiéu 1a gii han cong sudt

dong co nhung bo diéu khién gidi han cong suét co
thé Iuu trir dir ligu, thao tac xir Iy tinh huéng nhanh
khi mudn khéi phuc vé nguyén hién trang ban déu
bang cach s dung nut an hét stc co dong. Ngoai
nhimg wu diém vé k¥ thuat ra thi bd diéu khién con
mang lai gia tri cao vé mat kinh té. Hién tai mdi tau
khi 1am theo huéng dan tinh todn ctia maker thi chi
phi cho mdi tau it nhat khoang 300 triéu. Néu 4p dung
hé thong nay chi phi chi khoang 50 tri¢u cho mt tau.
Day sé& 1a mot giai phap tot cho cac chu tau dé c6 thé
vira théa man cac diéu kién vé EEXI ma chi phi hop
1y, gitip cac tau c6 thé nhanh chong dua vao khai thac
va st dung.
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