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XAY DUNG CHUONG TRINH TiNH TOAN PIEM BE LAl CHUYEN
HUONG KHI CO ANH HUONG CUA DONG CHAY
ESTABLISHING THE PROGRAM FOR CALCULATING THE WHEEL-OVER
POINTS WHICH IS AFFECTED BY THE CURRENT
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Tom tat

Ldp tuyen hang hai duw tinh la mét nghiép Vi co
ban ciia st quan hang hdi trong cdng tac dan tau
an toan. Trong qua trinh tac nghiép, si quan truc
ca (SQTC) can phai xdc dinh diem chuyén hudng
ciing nhu tinh todn diém bé 1ai. Qui trinh tinh toan
da duwoc huéng dan boi To chirc Hang hdi quoc te
(IMO) va duoc trién khai theo H¢ thong quan ly
an toan quoc te (ISM). Tuy nhién, tai cac khu vuc
hang hai c6 dong chay thay doi, dac biét trong
dieu kigfn luong lach hep 7thi Viéc tinh toan dé dwa
ra quyét dinh bé 1ai chuyén hudng khéng don gian.
Bai bao tap trung nghién ciru phuong phdp xac
dinh vi tri diém be lai khi chuyén hwdéng tau trong
luong lach hep c6 anh huwong cua dong chay, tir do
xay dung chwong trinh tinh todn toa do diém be lai
chuyén hwong nham ho trg SOTC diéu dong tau
m¢t cach an toan va hiéu qua.

Tir khda: Ké hoach chuyén di, tuyén hang hdi du
tinh, diém bé lai chuyén hurong.

Abstract

Establishing the passage plan is a basic operation of
the Deck Officer in safe navigation. During
operation, the Officer On Watch (OOW) needs to
determine the waypoint as well as calculate the
wheel-over point. The calculation process has been
guided by the International Maritime Organization
(IMO) and implemented under the International
Safety Management System (ISM). However, in
maritime areas with changing current flow,
especially in the narrow channel, it is not simple for
calculating the wheel-over point. This article focuses
on the method of determining the wheel-over point
when altering the course of the ship in the narrow
channel with the influence of the current. Thence, the
program of calculating the wheel-over point to
support OOW maneuver the ship safely and
effectively is provided.

Keywords: Voyage plan, passage plan, wheel-
over point.

1. Pat van dé

Lap ké hoach chuyén di 1a nghiép vu hang hai quan
trong da dugc qui dinh trong Coéng udc an toan sinh
mang con ngudi trén bién (SOLAS) [1] va huéng dan
thuc hién theo Nghi quyét A.893(21) cua To chirc
Hang hai Qudc té [2]. Ké hoach chuyén di duoc tinh
toan dua trén mot tuyén hang hai du tinh an toan va
kinh té. Tuyén hang hai duy tinh dwoc 1ap dua trén cac
huéng dan co ban (If thuyét, thuc hanh) cua IMO [3,4].
Tuy nhién, d6i véi vang nude han ché, khu vuc ludng
lach hep ludn tiém an nguy hiém hang hai, vi vay
tuyén hang hai duy tinh can phai dwoc thiét lap dé han
ché tdi da céc tai nan, rai ro. Khi do, SQTC phai thao
tac, tinh todn va thé hién tit ca cac thong tin hd trg an
toan hang hai nhu: thiét lap ving tranh di vao (No go
area), xac dinh diém chuyén huéng (Alter course
point - A/C), du kién vi tri quay lai khi c6 nguy hiém
khong thé tiép tuc hanh trinh (Abort), tinh toan khu
neo khan cip (Emergency anchorage), xac dinh gidi
han an toan (Safety margin - MOS), tinh toén vi tri va
phuong an xéc dinh toa do diém bé 1ai chuyén hudng
(Wheel over - WO), danh ddu cac muc tiéu hang hai,
ké duong vach ddu song song (Parallel index),... trén
hai do.

Qui trinh chuyén huéng trén tau bién thuong dién
ra theo cac giai doan co ban nhu: Thao tac tuyén hanh
trinh trén hai dd, tinh toan gii han an toan, xac dinh
diém chuyén huéng (A/C); Tinh toén vi tri diém bé l4i
chuyén hudng; Thiét 1ap phuong an xac dinh thoi
diém tau tién dén diém WO; Tién hanh bé lai chuyén
huéng va duy tri sy quay tré an toan cua tau,... Song
trong thuc té khi hang hai, viéc tuan thu quy trinh
chuyén huéng tau chua duoc cac SQTC thuc hién triét
dé. bidu nay dan dén viéc ho khdng thé diéu dong tau
chuyén huéng mot cach chu dong, dit khoat. Dic biét,
truong hop c6 anh hudng cia dong chay hay trong khu
vuc ludng lach hep, han ché kha ning diéu dong c6
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thé xay ra sy mat kiém soét caa SQTC, din dén hién
tuong léch dudng, méac can hoic dam va.

Trong pham vi bai bdo, nhém tac gia tap trung
nghién ciru phuong phap xac dinh vi tri diém bé lai
khi chuyén huéng tau trong ludng lach hep cé anh
huéng cta dong chay, xay dung chuong trinh tinh toan
toa d6 diém beé lai chuyén hudng nham hd trg SQTC
dan tau an toan, hiéu qua.

2. Két qua chinh

Thoi diém phat 1énh bé 14i chuyén hudng tai diém
WO dén khi tim quay cua tau bat dau vao vong quay
trg on dinh tai (S) 1a giai doan quan trong quyét dinh
sw an toan cua tau khi thuc hién vong quay tro toi diém
két thic chuyén hudng (CT).

North
HT,
HT,

W(W0)
C(CT S

A(A/C)
Hinh 1. Céc yéu té quay tré chuyén hweng ciia tau

Khi 1ap tuyén hang hai dy tinh, SQTC phai lya chon
diém chuyén huéng (A/C), dy tinh goc bé 14i (8) va xac
dinh diém be l4i (WO) dua trén céc yéu t [3, 4]:

- Piéu kién xép hang cua tau (diy hang, voi hang
hodc chay ballast,... );

- Gi4 tri hiéu sb huéng di gitta hudng hién tai va
huéng tiép theo;

- Khoang cach téi diém nguy hiém gan nhat;

- Téc @6 cua tau khi quay tro;

- P sau day bién.

Sau khi phan tich nhirng thong tin nay, tién hanh
tinh toan xac dinh cac yéu t6 vong quay tré co ban cua
tau: ban kinh quay tré (R), khoang dich chuyén ngang
(transfer) va khoang dich chuyén doc (advance)
twong ung véi goc bé lai du kién (8) tir biéu do hoac
bang tinh vong quay tré twong ung.

Gia sir tau chuyén huéng tr HT; — HT, tai
diém chuyén huéng A/C (Hinh 2). Dung dudng thang
song song va cach HT; mot doan bang khoang dich
chuyén ngang (transfer), duong thang vira dung cat
hudng HT2 tai N. Tir N ha duong thang vudng goc voi
HT,, cit HT; tai D. Dat nguoc huéng HT; doan DW
bang khoang dich chuyén doc (advance).
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North

HT;

W(WO)

HT
! A(A/C) P

D
Hinh 2. Diém bé lai chuyén hweng khong c6 dnh hwéng
cria dong chay

Xét tam gidc ADN:

ND

DA=——=WA=WD-DA
tan ZNAD

= Advance — __ Transfer (1)

tan(HT,— HT,)
Ap dung cac cong thac hang hai Mercator [5, 6]:
Ay =M +FAX=), +AP

=\, +WAsin ZAWP
=\, +WAsin(HT, —180°) @)
@y = Pa +Ap =, +WA cos LWAP

=, +WA.cos(180° — HT,) 3)

W thu duoc 1a diém beé lai chuyén huéng mong
mudn.
3. Xac dinh diém bé l4i chuyén hwéng khi c6
anh hwéng caa dong chay

Trong diéu kién khdng cé dong chay, tau chuyén
huéng HT1 — HT> tai diém bé lai chuyén huéng W s&
két thic quay tro tai C. Tuy nhién, do anh huéng cua
dong chay (huéng Hy, van téc Vi) tau bi dat téi vi tri
Cz (Hinh 3) [7]. D6 dat CC; duoc tinh:

CC, =~ Vit (4)
Trong do:

Thoi gian quay tro: t — (HT, —HT)) (5)

Wr
oT: van toc goc khi quay tro.
Tir W ké duong thing song song nguge hudng
nudc Hy, trén d6 dat doan WN = Vi t. Qua diém N,

ké duong song song véi huéng di that HT, cat HT;
tai O.
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Hy

Hinh 3. Diém bé lai chuyén hwong khi c6 dnh hwong ciia

dong chay
Xét tam gidc AWON , ap dung ham sin:
sinWN _ sinWO

= = sinWO
/WON /WNO
_ ZWNO.sinWN ~ WO (6)
ZWON
Véi:  /WON = HT, —HT, @)
ZWNO = H, +180° — HT, 8

Ap dung cac cong thac hang hai Mercator [5, 6]:
X =\, +AA=), +OK

=\, +WO.sin ZOWK
=\, +WO.sin(HT, —H,)) 9)
Yo =@y TAP

=g, +WO.cos ZOWK

=g, +WO.cos(HT, —H,) (10)

Khi d6, O thu dugc 1a diém bé lai chuyén huéng
¢6 tinh dén anh huong caa dong chay.

4. Xay dung chwong trinh tinh toan toa d¢
diém bé lai chuyén hwéng khi c6 anh hwéng
cua dong chay

4.1. Bai toan tinh tea dg diém (WO)

Tir phuong phap va cac cong thirc duoc thiét lap
nhu trong Muc 3, Chuong trinh tinh toan diém bé lai
chuyén huéng tau khi c6 anh huong cia dong chay
dugc xay dung.

Di liéu vao:
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- Hué6ng hién tai HT; va hudng can chuyén téi HT.
- Toa d¢ diém chuyén huéng A/C (p,,A,),

- Hudéng nudce (Hy) va van tée nude (Vn),

- Khoang dich chuyén doc (advance),

- Khoang dich chuyén ngang (transfer),

- Van tbc goc quay trd (o),

- Piéu kién xép hang,

- Gac be lai dy kién (0).

D liéu ra:

- Toa d6 diém bé lai chuyén huéng khdng c6 anh

huong cua dong chay (g, \,)

- Toa d6 diém bé lai chuyén huéng khdng c6 anh

huong cua dong chay (¢,, Ay )

- Khoang céch hiéu chinh vi tri diém bé lai chuyén

huéng (W—O0).

4.2. Thar nghigm chwong trinh véi tau hang:
MV. DIEN DIEN 05
Théng sé tau

- Loai tau: Tau hang bach héa;
- Trong tai: 6500T;

- Dung tich toan phan:  4089;

- Van tdc tdi da: 15,2 kts;

- Chiéu dai: 102,79 m;

- Chiéu rong: 17 m;

- Mén nude mua hé: 6,95 m;

Di liéu vao

- Huéng hién tai HT1: 2700

- Huéng can chuyén toi HT2: 323,75

- Toa d6 diém chuyén hudng A/C: 20°%1°6N,
107°59°5E;

- Huéng nuéc (Hn): 236%;
- Van tbc nudce (Vn): 2,0kts
(dong tridu thoi diém chuyén hudng);

- Khoang dich chuyén doc (advance): 0,55NM;

- Khoang dich chuyén ngang (transfer): 0,12NM;

- Van tc goc quay trd (wr): 22 do/phut;

- Piéu kién xép hang: Pay tai (mén mii 6,7m,
mén 1ai 7,2m);

- G6c bé lai du kién (8): 20°;

Dir ligu ra

- Toa d0 diém bé lai chuyén hudng (W):
20%41°6N, 107°57°85E;

- Toa do diém bé 1ai chuyén hudng (0): 20°15°0N,
108°59°35E;
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- Khoang hi¢u chinh (W — 0): 0,15 NM;
Két qua tinh toan thir nghiém cua chwong trinh
duoc chi ra trong Bang 1:
Bing 1. Tinh todn diém bé 1ai chuyén hwéng cho tau
MV. DIEM DIEN 05

INPUT OUTPUT
HT: 270 H, | 236 ow  20°15,0
HT, 32375 Vn 02 Aw 108;25'
oa | 20%1°6 | Adv 055 | o @ 20°15,0
Aa  107°59°5 | Tra 0,12 Ao 108;25'
o7 22 0 20 | W-O 0,22

Trén co s6 két qua tinh toan diém bé lai chuyén
huéng (O) ¢6 anh huong caa dong chay, vi vi diém
(O) ¢ phuong vi va khoang céch téi phao dau ludng
(HPO) 1a: 158° - 0,4 hai ly. Biéu dong thir nghiém theo
két qua tinh toan, bé 1ai 20° phai tai vi tri (O), khi tau
két thac quay tré c6 hudng that 324° (lai thang thé
theo hudng la ban 3249), kiém tra theo hudng chap
tiéu, vi tri nam trén tim ludng Lach Huyén (Hinh 4).

N, fnos
A [ 8
ard '
8 Wl 8 9 s
8, ) oy ’ g
4 A\
B

L

B H 8, 8, L

Hinh 4. Tha nghigm chuyén hwéng tau MV. DIEM
DIEN 05 vao luéng Lach Huyén

5. Két luan

Tuyén hang hai du tinh duoc 1ap dua trén céc
huéng dan co ban cia IMO. Tuy nhién, ddi véi ving
nuée han ché, khu vuc ludng lach hep ludn tiém an
nguy hiém hang hai. Bén canh do, khi hang hai viéc
tuan tha quy trinh chuyén huéng tau chua dugc cac
SQTC thyc hién triét dé. Piéu nay dan dén viéc ho
khong thé didu dong tau chuyén huéng mot cach chu
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dong, dut khoat, tham chi mat kiém soat 1am cho tau
bi léch duong, mac can hoic dam va. Nham giai quyét
han ché nay, mot hé cong thire tinh toan vi tri diém bé
1ai chuyén hudng tau khi ¢6 anh huong caa dong chay
da duoc d& xuit. Trén co sé do, chuong trinh x4c dinh
toa d6 va khoang dich chuyén cua diém bé 1ai chuyén
hudng tau khi cé anh hudng cua dong chay da dugc
xay dung va dua vao thir nghiém 1am cong cu huin
luyén ciing nhu tham khao hitu ich cho SQTC diéu
dong tau chuyén hudng an toan, hiéu qua.

Bai béo cong b mot phan két qua nghién ctiu cua
dé tai thac si: “Xay dung hé chuyén gia hé tro ST quan
diéu khién tau bién ra quyér dinh chuyén hwdng tau
theo thoi gian thuc”.
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