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Tém tit

Theo yéu cau ciia Cong wéc Quoc té vé An todn
Sinh mang trén bién (SOLAS-74), cdc tau phdi
dwoc trang bi H¢ théng hién thi hdi do dién nr
(ECDIS). Thiét bi nay dwoc thiét ké nham ning
cao an toan ciia hoat dong hang hdi va chdc chdn
c6 mét s6 wu diém khong thé chéi cdi so véi viéc
st dung hai do gidy. Pong thoi, viéc sic dung
ECDIS doi héi nguoi dan tau phdi c6 trinh dg di
chuyén mén dii cao dé vin hanh mét cach chuyén
nghiép. Viéc thiét ldp cdc théng sé an toan khéng
ddy di ciing nhu viéc hiéu théng tin tir man hinh
khéng chinh xdc c¢é thé dan dén tai nan. Nghién
citu xem xét viéc xdc dinh gia tri chiéu rong cua
hanh lang dat ngang (XTL) la mot trong nhitng
théng s6 an toan ciia tuyén dwong trong ECDIS.
Muc tiéu cua cong viéc nay la dwa vao cac yéu
cau ciia cong ty doi véi do sau toi thiéu chdan hoa
tiéu UKC két hop théng tin vé kich thude cia tiu,
kich thuée cia tuyén dwong thiy, dé xdy dung mé
hinh tinh toan duoc gia tri XTL an toan aé nhap
vao trong ECDIS.

Tiv khéa: Hé thong hién thi hai do dién tr
(ECDIS), gia tri gioi han dat ngang (XTL), mon
nuoc, chan hoa tieu UKC, mo hinh.

Abstract

According to the International Convention for the
Safety of Life at Sea (SOLAS-74), ships must be
equipped with Electronic Chart Display and
Information System (ECDIS). This equipment is
designed to improve the safety of maritime
operations and certainly has some undeniable
advantages over the use of paper charts. At the
same time, the use of ECDIS requires navigators
to have a sufficiently high level of expertise to
operate professionally. Inadequate setting of
safety  parameters as well as incorrect
interpretation of information from the display can

lead to accidents. The study considers the

determination of the diagonal (cross track) limit
value (cross track) XTL as one of the route safety
parameters in ECDIS.

The objective of this work is based on the
requirements of the work for the minimum depth
of the UKC standard combining information on
the size of the ship, the size of the waterway, to
build a calculation model that calculates the
entire XTL value for input into ECDIS.

Keywords: Electronic Chart Display and
Information System (ECDIS), cross track limit
(XTL), (Under keel clearance) UKC, Model.

1. Pat van dé

Theo yéu ciu cua Cong ude qudc té vé an toan
sinh mang con ngudi trén bién (SOLAS-74, Chuong
V didu 19.2.10), viéc trang bi thiét bji ECDIS cho céac
tau 1a bt budc. Sy chuyén doi tir hai dd gidy sang
hai db dién tir 1a sy khoi dau cua giai doan dan
dudng hién dai. Viéc phd bién ECDIS nhim muc
dich tao diéu kién nang cao an toan hang hai: giam
tai cong viéc hang ngay bang cach tu dong hoa va
két hop thong tin dan duong chinh trén man hinh cho
phép si quan tryc ca thyc hién qué trinh quan sat gan
nhu lién tyc va hon thé nira hiéu qua, lam tang mirc
d6 thanh thao, nhan thirc tinh hudng khan cép [1], [2].
Thiét bi ndy c6 chtrc ning da dang. Nhimng vu diém
vuot trdi ctia ECDIS so voi hai do gidy bao gom:
hién thi lién tuc vi tri tau, kha nang thiét 1ap cac tham
sO an toan va hé thong canh bao, cac 16p xép chong
ctia Radar va AIS c6 thé dwoc hién thi cung 1 luc,
tiét kiém thoi gian ddng ké trong viée xay dung 19
trinh va cap nhat ban do,... [3].

Tuy nhién, can luu ¥ ring do sy phic tap va da
chirc ning cua thiét bi, viéc van hanh ECDIS mot
cach chuyén nghi¢p doi hdi nguoi st dung phai dugc
dao tao ¢ trinh d§ cao (day la mot trong nhiing
nhuoc diém chinh khi lam viéc v6i hé thong nay).
Ngoai ra, khong thé khing dinh rang hién nay céc si
quan hay thuyén truéng s dung cic chiic ning
ECDIS thuong xuyén va hiéu qué nhu nhau - cé sy
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phu thudc vao sé luong chire ning dwoc sir dung vao
nang luc (vi tri) cua céac si quan, kinh nghiém, cling
nhur vao nha san xuat (cac mau thiét bj co thé khac
nhau vé chirc nang) [4]. Nhiéu nha hang hai khong
tin tuong vao ECDIS va ban d6 dién tir néi chung,
van thich 1am viéc vé6i hai d6 gidy hon, coi ching 1a
khong thé thay thé, nhung theo thoi gian quan diém
clia ho dang thay d6i theo hudng tich cuc [5].

Thiéu su thanh thao trong viéc s dung ECDIS
¢6 thé dan dén cac tinh hudng nguy hiém tiém 4n va
céc tai nan hang hai. Piéu nay dugc khing dinh bang
viéc xac dinh trong s6 liéu théng ké tai nan quéc té
ctia nhom su ¢ “tai nan lién quan dén ECDIS” lién
quan dén viéc str dung ECDIS khéng dung cach. Céc
16i ctia ngudi diéu khién tau khi lam viéc véi ban do
dién tir bao gdm cai dat khong chinh xac cac tham sb
quan trong dé kiém tra va dam bao an toan cho tuyén
dudng, bao gom: Do sdu an toan (Safety Depth),
Puong dong mirc an toan (Safety Contour), gi¢i han
dat ngang an toan (XTL) va Ban kinh vong quay
(Turn Radius). Hon nita, mot phan tai nan xay ra do
qua tin tudong vao thiét bi, bo qua hodc hiéu chua day
du vé cac han ché trong thiét ké cia ECDIS [6] - [8].

Nghién ciru ndy xem xét vin dé lya chon chiéu
rong cua “hanh lang XTL nhu mdt trong nhiing tham
s6 chui chdt duoc thiét 1ap khi xay dung tuyén duong.
Trong qué trinh nghién ctru, cic yéu cau dbi vi XTL
trinh bay trong cac hé théng quan 1y an toan ciia mot
$6 cong ty van tai bién hién dai dugc khao sat, déng
thoi xem xét cac nghién cuu khac trong linh vuc xéc
dinh gia tri XTL. Cu thé, nghién ciu [9] chi ra réng
trong hé thong quan 1y an toan ciia cc cong ty hién
dai khong c6 cach tiép can thdng nhat dé xac dinh
gia tri XTL, thay vao d6 cac cong ty chi dua ra cac
gia tri t6i thidu hodc téi da, khién ngudi din tau phai
lya chon va do d6 c6 kha nang sai sot. Cac tac gia
clia nghién ctru nay dé xuat mot phuong phap tinh
toan xac dinh chiéu rong hanh lang XTL, co thé sir
dung mot cach hidu qua dé xac dinh gia tri t6i thiéu
ctia chiéu rong hanh lang dich chuyén ngang. Tuy
nhién, dé danh gia mic do an toan cua tau trong
hanh lang c6 chiéu rong da dugc thiét 1ap, khong chi
can xem xét dén kich thudc va dic diém cua tau ma
con phai tinh dén chiéu sau dudi ki tau cho cac
phuong 4n dich chuyén khac nhau, diéu d6 c6 nghia
1a cin c6 thong tin vé sy phan bd do sau doc theo
doan tuyén dugc nghién ctru.

Vi vdy, nghién ctru nay dé xuit mot mo hinh cho
phép chon gia trj XTL t6i wu duya trén kich thude cia
tau va dia hinh cua doan dudng thuy va co thé duoc
sir dung ca trén tau khi 14p ké hoach thay déi hanh
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trinh, cling nhu bdi cac cong ty trong viéc xay dung
va phat trién cac khuyén nghi vé gia tri XTL cho cac
tau cu thé va cac khu vyc hang hai nhit dinh

2. Dé xuit mé hinh

Mbi quan hé giira chiéu rong cua hanh lang dat
ngang (gioi han duong chéo) XTL va chan hoa tiéu
(UKC) dugc thé hién trong Hinh 1.

R

2XTL;

o

UKC=0

S

UKC,

UKC,

Hinh 1. Tau trong luéng hep: nhin tir trén xuéng va
theo hinh dang ciia luéng (dé cip cu thé t6i lwong
mén nuwéc téi da ciia tau thuyén)

Trong do:

Chan hoa tiéu (UKC), chiéu rong cua gidi han dat
ngang XTL;Wa (Actual Width) - chiéu rong toi thiéu
cta vung nudc ma mot tau cd do mdn nudc nhat dinh
c6 do sau tdi thiéu dudi ki tau (UKC > 0);UKC;
(Limit) - chan hoa tiéu t6i thiéu co thé c6 trong mot
khu vire nhét dinh, theo yéu cu ciia Cong ty; W, (Safe
Width) - chidu rong an toan cua ving nudc, trong d6
tau ¢6 mén nudce nhat dinh c6 d6 sau téi thiéu dudi ki
tau, theo yéu cau ctua Cong ty (UKC;> UKCy);UKC; -
gia tri tuy y cua du trit d0 sau bén dudi ki tau trong
pham vi [0; UKCy] ddi véi tau co do mon nude nhit
dinh khi tau dich chuyén + X7L; so vdi truc dudng di;
UKC, - gié tri 16n nhat ctia khoang cach duéi ki tau
d6i véi mot tau ¢6 do mén nude nhét dinh (thudng &
giita kénh/trong ludng); 2XTL; - gia tri tily ¥ cta chiéu
rong hanh lang dat ngang.

Trudce day, khi mo ta khai niém XTL, nguoi ta da
lvu ¥ rang chiéu rong cua hanh lang dat ngang bén
phai dugc chon sao cho trén toan bd hanh lang luén
dam béo an toan khi di chuyén. Trong truong hop nay,
tidu chi d6 c6 thé 1a tinh kha dung ctia du dy trit luong
nude dudi ki tau, tirc 1a XTL; c6 thé ting 1én cho dén
khi diéu kién UKC; > UKC; dugc dap tng trén toan
bd chiéu rong cta hanh lang (dic biét 1a tai cac ranh
gi6i clia n6) ddi véi tau c6 mén nude nhét dinh.

Viéc khong tuan thu cac yéu cau vé chan hoa tiéu
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UKC ciia cong ty c6 thé gy ra tinh hudng tiém an
nguy hiém va c6 thé dan dén mic can. Viéc xay dung
va st dung hanh lang ma tai d6 cac yéu cau cia UKC
bi vi pham, sé& tao ra cai nhin sai 1am cho céc si quan
vé nhan thirc, sai léch trong viéc dan tau va ciing c6
thé duoc coi 1a mot tinh hudng tiém an nguy hiém.
Vi du, trong Bang 1 cho thdy cac yéu cdu cua mot
trong nhitng cong ty hién dai trong linh vyuc luu trit
d0 siu an toan tbi thiéu cua UKC.

Bing 1. Yéu céu ciia cong ty vin tdi bién vé UKC

Piéu kién hanh trinh UKC
" o 100% mén nudc tdi da cho
Bién khoi/ dai duong .
phép
" 15% mén nude toi da cho
Hanh trinh ven bién .
phép
. . R . 10% mén nuéc téi da cho
Vung cang, kénh dao )
phép

Tinh todn d6 mén nude hang hai toi da dy.

Viée diéu hudéng dugc thuc hién béng cach st
dung mén nudce tinh va tinh toan céac hiéu chinh cho
ti trong nudc, goc lic (va goc nghiéng trong qua
trinh Iuu théng) va d6 lun cua tau. Nhu vay, vé
nguyén téc, gia tri cho phép cua do dat ngang c6 thé
dugc tinh bang cong thie trong nghién ctru sé [9]:

XTL=dzoc + dp +dpos +dnatdso €))

Tuy nhién, dé danh gia kha ning vuot qua mot
khu vuc cu thé, cling nhu dé lya chon gia tri hiéu
chinh d,, t6i wu, can phai tinh dén dic diém cua
tuyén duong thuy va kich thudc cia tau.

Dé thyc hién phén tich nhu vay, c6 thé xdy dung
mo hinh nhu Hinh 3 bao gdm cac khdi “Dit lidu ban
dau”, “Tinh toan trung gian”, “Khdi so sanh va tim
kiém giai phap”. Thanh phan cia mdi khdi duoc thao
luan dudi day.

Khéi "Dir liéu ban dau"

Khbi dir liéu nguon trong md hinh dang dugc xem
xét bao gom céc tham s6 sau: Chiéu dai tau L, chiéu
rong tau B, lyc hit tinh trong nudc mudi dg ™9, ti
trong nudc p, hé sb béo thé tich Cp (d6i v6i mot
mén nudc nhét dinh); Goc nghiéng du kién 6, bao
g6m nghiéng khi trong qué trinh luu théng. Bién do
dong miii tau dwoc mong doi P, Téc do tau V, goc
dat mii «. Sai $b trong viéc xac dinh vi tri tau ctua
may thu GNSS d,s; vung tin cay dit liéu CATZOC
Azoe va d0 chinh xac dd sau twong ung (do chinh
xac vi tri 6 sau) dzoc; khu vuc hanh trinh (hang hai
ven bién, hang hai trong viing nudc hep) - dac diém
nay anh huong dén viée Iya chon cong thirc dugc ap
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dung va khong phai 1a mot dai lwong doc 1ap, do do
khong cin phai ki hiéu, Piéu chinh khu vuc hoat
dong an toan d,,, do sau trén hai dd (mbc “0” do
sau) Hy, tiy thudc vao do dich chuyén cua tau so
vOi truc tuyén duong (XTL), co thé dugc md ta
bang ham Hy = f(XTL).

Khdi "Tinh toan trung gian"

Céc phép tinh trung gian sau day dugc thuc hién
trong khi nay:

1. Chiéu rong t6i thiéu ciia hanh lang dat ngang
XTLyin duge tinh bang cong thic (1) (d6i véi phép
tinh nay, phép hiéu chinh cho ving diéu huéng d,.
duoc coi 12 sb 0);

2. Tinh toan d6 siu hang hai tdi da dj sé& duoc
thuc hién theo cong thure sau:

Omn=da ™+ Aj+Ag +A,  (2)

Trong d6: A,- higu chinh ti trong nuge (mm),

_ FWA(L025-p) 1 |
P 1,025-1000 1000’
ey ™04 A,= d?- Do chim tinh ctia tau theo mat do p;
Agz(gsin 6+d”,.cos 6)- d2,;

Y . A < , - 2v2Cb .
A,-diéu chinh @6 chim cua tau; A,= S

3. Theo yéu cau cua cong ty, dd sau cho phép tdi
thiéu duoc xac dinh theo UKCuin. Nhu cac yéu cau
c6 lién quan dugc dua ra trong Bang 1, ma UKCiim =
0,15 dj, cho diéu huéng ven bién va UKCiim = 0,1 di,
cho diéu hudng & ving nude hep va ving nudc cang.

4. Viéc tinh toan do sau toi thidu H,, dugc thuc
hién trén mot doan tuyén duong trong hanh lang giéi
han boi [-XTLyin; XTLyin]:

Hmin =Hk+A, 'Aq; 'Ae'Aw Bzoc  (3)

Trong do6:

Hx- d6 sdu tir ban do; gia tri ciia ham Hy = f (XTL)

tai cac diém £XTL XTLuin;

A, - Hiéu chinh d6 cao cua thuy triéu & mot khu
vuc nhét dinh;

A4 - Hi€u chinh cac yéu td moi truong khic nhau
(diéu kién thoi tiet, sy thay doi do sdu do chuyén dong
cua cac hat dét, chéng han nhu "song cat");

Ay - Higu chinh do cao, A,=Y;

Ag - Hiéu chinh cho d¢ nghiéng dong(lic I ciia

tau), A9=(§sin 6+d;,,cos 0)- dyp;

A,,c- Hiéu chinh d6 chinh xac cua dir liéu (theo
vung tin cdy CATZOC).
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Khoang cach t6i thiéu theo UKCumin. duoc tinh
toan trén mot doan tuyén duong trong hanh lang bi
gi6i han b6 [-XTLin; XTLuin):

UKChin = Humin - din “)

Khéi nay tinh toan d6 sau cho phép tbi thiéu
trong pham vi chiéu rong tbi thiéu dugc tinh toan cua
hanh lang XTL, c6 tinh dén tit ca dir liéu ban dau va
cac diéu chinh duoc xac dinh trong khdi trude do.
Khi gia tri ca cic tham s6 dau vao thay doi, cac
phép tinh trung gian dugc trinh bay s€ dugc thuc
hién lai.

Khdoi "So sanh va tim kiém giai phap"

Trong khdi nay, viéc so sanh céc gia tri duoc tinh
toan ¢ giai doan trudc dugce thuc hién, danh gia muc
d6 an toan cia tuyén duong véi gia tri XTL di chon
duogc dua ra va cac gia tri kiém soat ciia X7L va UKC
dugc xac dinh.

Trong trudng hop, néu trén mot doan tuyén
duong trong khoang [-XTLyin; XTLpin] ma UKCrin <
UK Ciim; diéu ndy c6 nghia 1a cac yéu cau cta cong ty
vé khoang cach t6i thiéu cua chan hoa tiéu khong
dugc dap tmg tai ranh gidi (hodc trén toan b chiéu
rong) ciia hanh lang tuyén dudng - xét theo dir liéu
ban dau hién tai, tuyén duong di qua khu vuc dang
nghién ciru ban dau 13 nguy hiém. Do gia tri XTL,.
xéc dinh chiéu rong tdi thiéu cho phép cta hanh lang
an toan (theo cong thirc (1) va didu kién d,, = 0) nén
khong thé giam XTL va can phai tién hanh nghién
clru bd sung, két qua 1a phai xac dinh duoc nhiing
diéu sau:

- C6 thé thay dbi bit ky yéu t6 nao dé taing UKC
hay khong;

- Li€u c6 sy giam sut UKC tai ranh giéi hanh
lang khi chiéu rong XTL ctia n6 ting 1én khong;

- Liéu tau c6 tiép tuc di chuyén dwoc khong véi
mirc d6 vi pham céc yéu cau ctia cong ty nhu vay?

Dé dua ra quyét dinh cubi cing vé viéc di chuyén
trong truong hop vi pham céc yéu cau cia cong ty,
can phai tién hanh quy trinh d4nh gia rui ro day du
viéc diéu khién mét con tau c6 mén nuée duy trit ban
dau khong du theo mén nudc dudi ki ¢ nhiéu kha
nang bi mic can khi tiép xtc véi cac yéu td bd sung
(vi du, thoi tiét).

Trong trudong hop, néu trén mot doan myén
duong trong khoang cach theo chiéu rong [-XTLi;
XTLnin] cac yéu cau cua cong ty theo tiéu chuin
UKC duogc dap tmg (UKCnin > UKCy;), viéc m& rong
thém hanh lang theo gia tri d,, dang dugc xem xét va
tinh theo cac budc 1-5 trong trong khbi “Tinh toan
trung gian” dugc thuc hién lai véi gia tri méi X7L; =
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XTLyi + dne. Su gia tang gia tri XTL nén dugc dung
lai, ngay khi d6 sau dy trir dudi ki tai ranh gidi hanh
lang dat dén gi4 tri toi thiéu cho phép hodc gia tri
XTL; vuot qua gia tri toi da do cong ty dit ra.

Can luu y rang viéc dan tau thuyén & ving nudc
néng hodc hep vé nguyén tic 13 hoat déng c6 rui ro
cao va trong moi truong hop, can phai danh gia rai
ro dinh tinh trude khi thuc hién chuyén d6i nhu vay.

Céu trac va nguyén 1y hoat dong cia mé hinh
duoc trinh bay dudi dang so @6 khdi trong Hinh 2.

Dif liéu ban du
Tinh toén trung gian
| XTL e H UKCpie

g Sai
UKCoin > UKCiiry

XTL;i= XTLyyjp + doai s
Phan tich
bd sung

UKCym

Khéi so sanh
va Tim kiém giai phap

Tinh todn UKCmin
bén trong chiéu réng
hanh lang +(-)XTL

UKCoin @ > UKCiim
"
XTLy < XTL,,

Hinh 2. So dé khoi thugt todn tinh XTL

3. Théao lugan

Chung ta s& tinh toan XTL bang cong thirc (1)
cho céac diéu kién sau (léy tir tai liéu tham khao sd
(91, [13]):

- Cong ty B, khu vuc hang hai: Ludng hang hai;
vung tin cay dir li€u A2;

- Tau loai VLGC (Very Large Gas Carrier) (dai
225m, rong 37m); mén nudc cua tau Tmax=10m;
goc dat mii a= 20°.

Dé uéc tinh gia tri myc tiéu ti thiéu cua XTL,
chiung ta s& ldy gia tri hiéu chinh cho vung diéu
huéng d,, = 0. Ta cé:

H 0
XTL=dzoc + dp +dpos +dnat+dso= 20 +1 8,5+10+2255—;“2°

~ 87m

C6 nghia 1, theo yéu cau cua cong ty B, gia tri
ctia XTL(m) phai nam trong gidi han sau:
XTL=[XTLmin + dna; 0,1. hai ly]= [87 + dna; 185]

Dit liéu tir phép tinh thuc hién cho thay viéc ap
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dung cong thic (1) khong phai 1a giai phap cubi
cung cho bai toan xac dinh gia tri XTL, vi khi gidi
han gia tri XTL cuc dai s€ phat sinh sy khong chéc
chan, dugc si quan tryc ca hodc thuyén truong giai
quyét dya trén kinh nghiém cta ho khi xdy dung
hanh lang tuyén dudng. Do d6, bai toan xac dinh gia
tri XTL chua duoc giai quyét triét dé bang phwong
phap ma tac gia d¢ xuat trong nghién ctru [9].

Uu diém chinh ctia md hinh dé xuét so voi giai
phép dugc trinh bay trong nghién cuu [9] 1a viéc md
ta toan hoc vé su phan bd d6 sau trong cAu hinh hep,
gitip c6 thé udce tinh "hinh hoc" kha ning di qua mot
tuyén duong thuy cu thé bang cac tau co kich c&
khéc nhau.

Thoéng tin vé dia hinh dién hinh dwgc dua vao mo
hinh thong qua ham Hy = f (XTL). Trong Hinh 3 céac
dic diém thiét ké cua kénh dao Houston Ship
Channel (Hoa ky) dugc dua ra, nhu c6 trong hudng
dan van chuyén qua tuyén duong thuy nay [12].

Projet Discasions ofthe Dper & Wider

Beacen Housten Ship Channd Becn
200 bt kot
Darpe by transition ?

[T ) e— e
8400t dph /]
— ey i — I
ravigahie barge spuce ‘in chamel navigable bar space

Hinh 3. Piic diém thiét ké ciia tuyén dwong thity kénh

Dua trén do siu va khoang cach dwoc thé hién
trong Hinh 3: (200 foot barge lanes (d6 rong dé sa lan
di qua), 35 foot transition (d6 sdu thay d6i lién quan
dén sy thay doi thiy triéu, 45 foot depth (d6 séu cua
kénh), 235 feet navigable space (chiéu dai ctia kénh dé
tau di chuyén, 530 foot main channel (ludng chinh) c6
thé xdy dung ham phan bd d6 sau sau Hy = f (XTL)
phu thudc vao d6 dich chuyén ngang cta tau (néu can
thiét, c6 thé chuyén doi feet sang mét):

Hi(XTL)=

( 12feet tai XTL € [-500;300] U [300; 500]
45 feet tai XTL € [—265; 265]

SXTL + 222 feet tai XTL € [~300;—265]
2 XTL + == feet tai XTL € [265;300]

Ham H; dugc xay dung dua trén cac gia dinh sau:

Diém bét dau cua truc léch (XTL) dugc dat trén
truc trung tim ctia ludng hang hai, trong khi truc ciia
tuyén duong duoc dé xudt ciing tring véi truc trung
tam; hd so dia hinh trong kénh 1a d6i xing so voi
truc trung tam; do sau 1én nhét nim & trung tdm cua
kénh (16i di tau), truc ctia tuyén duong song song voi
duong bo bién
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Trong Hinh 3, céc dic diém thiét ké cua du 4n
dugc dua ra phai dugc duy tri trong qua trinh bao tri
kénh, nhung diéu nay khong c6 nghia la dia hinh
chinh x&c nhu véy s& diing 6 moi doan cua kénh, vi
du nhu & séng hay ho. Trong truong hop nay, viée
xdy dyng ham phan phdi d6 siu s& kho khan do thiéu
cac dic diém “tham chiéu” thiét ké. Ngoai ra, cac
ban dd dién tir hién dai khong chira thong tin chi tiét
vé dia hinh (vi dy, sy phan bd d6 sau trong kénh trén
ECDIS duoc thé hién bé“lng cac soc chi ra gia tri do
sau toi thiéu va nguoi lai tau chi ¢6 thé udc tinh
chiéu rong ctia ving nudc an toan.

Hinh 4. D6 thi ham sé Hy

Mo hinh dugc dé xuét trong bai bao c6 thé duoc
sir dung trén tau va trong cac cong ty dé danh gia
chung vé mirc do an toan cua viéc bang qua mot
tuyén duong thiy cu thé dbi voi tau co kich thudc
khac nhau. Piéu nay cé thé tao co s¢ cho viéc phat
trién cac khuyén nghi riéng lién quan dén gia tri XTL
dé vuot qua cac eo bién cu thé ddi vai timg loai tau,
ciing nhu dé xay dung mot tuyén duong hoan chinh
qua tuyén duong thuy nay va cb dinh tuyén duong
nay ¢ mic SMS.

Ngoai ra, mé hinh ¢6 thé dugc sir dung dé phan
tich kha nang co dong cua tau qua cac doan duong
thuy "dac biét" (vi du: Poan hep hon hodc ndng hon).
Dé co thong tin vé dia hinh va xdy dung tiép theo cac
churc nang cua ham H;, ngudi ta nén tham khao ban
dd do dac thiy vin méi - c6 thé yéu cau cac tai liéu
loai nay tu dai 1y hodc co quan quan ly cang/ kénh
dao. Néu kha ning di qua nhitng doan nay dugc dam
bao thi ¢6 thé di qua nhitng doan duong thiy rong
hon va sau hon mdt cach an toan.

Viéc phat trién mé hinh tiép theo du kién s& bao
gdm viée tong hop cac danh gia, kinh nghiém cua
chuyén gia (dai pho, thuyén truong) dé gia tri cudi
cling ciia XTL co thé dat dugc thong qua viéc sira
d6i d,,. Ngoai ra, kinh nghiém ciia cac chuyén gia co
thé hitu ich khi xem xét cac tinh hudng “ranh gi6i”
(vi duy, trong truong hop c6 kha nang vi pham céc
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yéu cau cuia cong ty vé chan hoa tiéu UKC) gop phan
nang cao an toan hang hai.

4. Két luan

Mo hinh tinh toan dugc dé xuét trong nghién ciru
nay co thé duoc st dung khong chi dé danh gia tong
thé vé kha ning di qua ctia mot tuyén dudng thuy cu
thé ddi voi céac tau co kich thude khac nhau, ma con
dé phan tich cac doan duong "c6 van d&" - trong
truong hop nay, nén sir dung ban do khao sat thiy
vin dé xay dyng ham phan bd do sau dang tin cay
hon. Céng viéc tiép theo vé mo hinh co thé bao gom
viéc dua vao cac danh gia cua chuyén gia - viéc su
dung kinh nghiém cua cac chuyén gia s€ dac biét hiru
ich d¢é giai quyét cac tinh hudng "ranh gisi" khi sy an
toan cua viéc vuot qua mot khu vuc dang con nghi
ngd. Hon nita, viéc ling nghe ¥ kién cia cac chuyén
gia s€ nang cao hiéu qua cua cac quy trinh danh gia
rui ro, bao gdm ca viée xay dung cac bién phap quan
Iy rui ro, gbp phan nang cao tinh an toan cua hoat
dong hang hai n6i chung.

Lo&i cdm on

Nghién ctru nay duogc tai trg boi Truong Pai hoc
Hang hai Viét Nam trong dé tai ma s6: DT24-25.13.
TAI LIEU THAM KHAO

[1] Colak, Marko, Ivan Toman, and Toni Bieli¢

(2017). Current Electronic Chart Display and
(ECDIS) in  Use.
Proceedings of the 7th International Maritime

Information  Systems
Science Conference. Split, Croatia: Faculty of
maritime studies split, pp.474-480.

[2] Asyali, Ender (2012). The role of ECDIS in

13th Annual

General Assembly ofthe International Association

improving situation awareness.

of Maritime Universities - Expanding Frontiers:
in Maritime
AGA-IAMU,

Challenges and Opportunities
Education and

pp-123-136.

[3] Dorokhin, A. 1., and A. A. Volkov (2021). The use
of ECDIS - as one of the measures to improve the
safety
navigation vessels. Transport: problemy, tseli,
perspektivy (TRANSPORT 2021): Materialy II
Vserossiiskoi nauchno-tekhnicheskoi konferentsii

Training.

of navigation, prospects for mixed

mezdunnarodnym mezhdunarodnym
uchastiem. Perm’: Permskii filial FGBOU VO
«VGUVT», pp.370-376.

[4] Kum, Serdar, Bartu Alperen BASAR, and Yunus
Emre SENOL (2022). 4 case study for using
operational ECDIS functions. Marine reports
(MAREP) 1.1 (2022): pp.13-25.

DOI: 10.5281/zenodo.6594091.

[5] Car, Maro, David Br¢ic, Srdan Zugkin, and Boris
Svilicic (2020). The navigators aspect of PNC
before and after ECDIS implementation: Facts
and potential implications towards navigation

safety improvement. Journal of Marine Science
and Engineering, Vol.8(11), 842.
DOI: 10.3390/jmse8110842.

[6] Pipchenko, O., O. Burenkov, M. Tsymbal, and V.
Pernykoza (2021). Identification of weak links in
the ECDISoperator system based on simulator

International Journal on
of Sea

training. TransNav:
Marine Navigation and Safety
Transportation, Vol.15(1), pp.83-88.
DOI: 10.12716/1001.15.01.07.

[7] Lusié, Zvonimir, Mario Bakota, and Zoran
Mikeli¢ (2017). Human errors in ECDIS related
accidents. Proceedings of the 7th International
Maritime Science Conference. Split, Croatia:
Faculty of maritime studies split, pp.230-242.

[8] Turna, Idris, and Orkun Burak Oztiirk (2020). 4
causative analysis on ECDIS-related grounding
accidents. Ships and Offshore
Vol.15(8), pp.792-803.
DOI:10.1080/17445302.2019.16829

[9] Kristi¢, Miho, Srdan Zugkin, David Bréi¢, and
Sanjin Val¢i¢ (2020). Zone of confidence impact
on cross track limit determination in ECDIS

Structures,

passage planning. Journal of Marine Science and
Engineering 8.8 (2020): 566.
DOI: 10.3390/jmse8080566.

[10] THO Transfer Standard for Digital Hydrographic
Data. Publication S-57. Supplementary Information
for the Encoding of S-57 Edition 3.1 ENC Data
(S-57 Supplement No.3). Monaco.International
Hydrographic Bureau, 2014.

[11] Resolution A.1046(27). Worldwide
Radionavigation System. IMO, 2011. Web. 15
June 2022.
<https://www.cdn.imo.org/localresources/en/Kno

wledgeCentre/IndexofIMOResolutions/Assembly
Documents/A.1046(27).pdf>.

SO 82 (04-2025)



KHOA HOC - CONG NGHE

TAP CHi ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

[12] Navigating the Houston Ship Channel: a
reference for commercial users.
Houston-Galveston Navigation Safety Advisory
Committee, 2011.

[13] Rutkowski, G. ECDIS Limitations (2018), Data
Reliability, Alarm Management and Safety
Settings Recommended for Passage Planning and
Route Monitoring on VLCC Tankers. TransNav
Int. J. Mar. Navig. Saf. Sea Transp.2018, 12,
pp-483-490.

Ngay nhan bai: 20/02/2025
Ngay nhéan ban sira 1an 01:  04/03/2025
Ngay nhén ban sira 1an 02:  12/03/2025
Ngay duyét dang: 14/03/2025

L-JOURNAL OF MARINE SIENCE AND TECHNOLOGY-

SO 82 (04-2025)



