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Toém tat:

Bai bao gidi thiéu khai quat phwong phap xac dinh dac tinh khéng gian-thoi gian hanh
dong cua tau thuyén duoc nhuwong duong theo diéu 17, Qui tdc quéc té phong ngera dam
va tau thuyén trén bién 1972 (COLREG-72). Nghién ctru tinh todn-thuc nghiém cé thé gidi
quyét bai todn xac dinh khodng céch bat ddu diéu déng cta tau thuyén duroc nhuong
duwong theo qui dinh cda diéu 17.

Abstract:

This paper introduces generally a method to define spatio-temporal characteristics in
action by stand-on vessel regulated by Rule 17, COLREG-72. Design-experiment study
could solve problem of determining distance at the beginning maneuvers of stand-on
vessel in compliance with Rule 17.

1. Dat van dé

Trong nhitng n&m gan day, déi thwong thuyén trén thé gidi phat trién manh mé ca vé kich
thwoc 1an tdc d6 cung cac trang bj ki thuat hién dai. Mat do hang hai trén nhirng tuyén van tai
chinh ngay cang Ién. Mac du cac cong wéc quéc té duwoc ap dung véi muc dich duy tri an toan
hang hai va bdo vé méi trieong bién khdi 6 nhiém, nhwng thuc té tai nan cla di tau thé gidi khong
hé giam. DBiéu dang quan tam la trong sb cac vu tai nan hang hai, tai nan do va cham chiém vi tri
dang ké. Trong 10 nam tré lai day, sé lwong cac vu va cham chiém dén 30% tong sb céc vu tai
nan cla doi tau thé gidi [1]. Mét trong nhi*ng nguy&n nhan chinh gay ra va cham la do yéu té con
ngwoi — vi pham Qui tdc qudc té phong nglra va cham tau thuyén trén bién 1972 va thuc tién di
bién lanh nghé. Sé lwgng khéng nhé cac vu va cham c¢6 lién quan dén diéu 17 cia COLREG-72 —
Hanh déng cla tau thuyén dwoc nhudng dwdng, dwoc 4p dung trong diéu kién nhin thay nhau khi
hanh trinh va diéu déng.

Vviing c6 thé diéu dong theo
didu 17(a), (i)

Phat tin hiéu theo didu diéu
34(d)

Vung gi&* nguyén hwéng di va
toc do
A

Hinh 1. B4c tinh khong gian-thoi gian hanh déng cda tau thuyén
dwot nhwong dwong theo diéu 17, COLREG-72

Diéu luat nay c6 lién quan dén viéc cac si quan hang hai trong thc té khdng danh gia ding
va ap dung dung dac tinh khdng gian-th&i gian hanh déng cuda tau thuyén dwgc nhwong dwdng
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(hinh 1): Tau thuyén dwoc nhudng dwong phai gitr nguyén huéng di va téc do dén ltc nao trong
truo’ng hop tau thuyen nhuong dwong khong hanh dong? Khi nao né co thé ap dung dieu dong
cua chinh minh dé phong ngra va cham; va khi nao né phai ap dung “Thoi diém cuébi cung” (“Thoi
diém cudi cung” & day dwoc hiéu la thoi diém ma tau thuyen duwoc nhwong duwéng phai diéu déng
dé tranh dam va véi tau thuyen nhwong dudng- theo diéu 17 (b). Cau tra 161 cho nhitng cau hoi
nay dwoc xac dinh trong nhieu dieu kién va hoan canh cia tinh hudng tiép céan cu thé. Tuy nhién,
cac phuwong phap toan hoc va md hinh hoa cung cac thiét bj ki thuat hién dang ton tai cho phép
danh gia gi¢i han cta nhitng khoang cach nay c6 tinh dén diéu kién ngoai canh, dac tinh quan
tinh—diéu ddng cua tau, dieu dong khong thuan lgi co thé cua tau thuyen gap phai. Vi du nhw céac
hqc gia Trung Quoc da st dung i thuyét m& dé xac dinh thdi gian bat dau diéu déng cla “Thoi
diém cudi cung”.

2. Phwong phap xac dinh

Mot phwong phap giai quyét bai toan véi do chinh xac dam bao dwoc thye hién bang viéc mo
phdéng nhirng tinh hudng tiép can theo diéu 17 tai trung tdm mo6 phdng hang hai.

Khi mdé phdng nhirng tinh huong tlep can phu hop voi diéu 17, khoang cich ma tai dé tau
thuyén dwoc nhworng dwong bét dau diéu dong nham di qua tau thuyen kia & khoang cach an toan
cho trwdc sé dwgc xac dinh. Khoang cach di qua an toan néi & day phy thuéc vao nh|eu~ yéu to
nhw: kich thg’é’c, dac tinh dieu dong-quan tinh C’L’Ja tau, mat do tau, vung nwéc hanh hai san cé,..’.
Theo thyc tien hang hai thong thwdng va cac thong ké cho thay khoang cach di qua an toan co the
nam trong pham vi ttr 0,4 dén 1 hai ly va phu thuéc vao diéu kién, hoan canh cla tinh hudng tiép
can.

Dé c6 thé dwa ra nhitng khuyén nghi cho cac sy quan hang hai khi xac dinh cac tham s6 diéu
doéng cla tau thuyén dwgc nhwdng dwdng theo diéu 17, can phai:

- Lwa chon khodng cach di qua an toan;

- Lwa chon phwong an diéu dong tranh va;

- Tai phong m6 phdng hang hai tién hanh mé phéng cac tinh hudng phir hop vai diéu 17. Néu
khoang céch di qua gitra hai tau I&n hon da cho thi tién hanh m6 phong voi thoi gian bat dau dieu
dong mudn hon. Khi dat dwgc sw can bang gitra khoang cach di qua va khoang cach di qua an
toan cho trwéc, khodng cach dén tau muc tiéu (tau nhwdng dwong) & thoi diém bat dau diéu dong
sé dwgc xac dinh;

- Lap céac bang biéu va db thi biéu dién mdi quan hé gira nhitng gia tri khoang cach nhan
dworc;

- Thye nghiém va théng ké két qua d|eu dong cla cac si quan hang hai tai phong mé phéng
hang hai nhdm danh gia anh hwéng cla yeu t6 con ngudi Ién viéc lwa chon cac tham sb diéu déng
trong tinh hudng tiép can cla hai tau theo diéu 17;

- So séanh, phan tich két qua mé phong va théng ké dé dwa ra nhirng khuyén nghi cho cac sy
quan hang hai khi dinh lwgng thoi diém hanh dong tranh va cham cua tau thuyen minh trong
nhirng tinh hudng tiép can v&i tau muc tiéu thuéc pham vi diéu chinh cda diéu 17, COLREG-72.

Dwa trén co' s& nhirng khuyén nghi dua ra, tién hanh mé hinh hoa chuyén dong tiép can cla
hai tau thuyen theo tinh huong pht hop vai dieu 17. Te d6 thiet 1ap chuong trinh tinh toan khoang
cach gilra hai tau thuyen ma tai do tau thuyeén dwgc nhwdong dwong co the ty minh dieu dong dé
tranh dam va phu hgp véi dieu 17 (a), (ii).

Sau day la phwong phap Iwa chon khodng cach di qua an toan cho trwéc, phwong an diéu
ddng tranh dam va cla tau duoc nhwong dudng va chuong trinh tinh toan khoang cach gitra hai
tau thuyen tai thoi diém bat dau dieu déng theo dieu 17 (a),(ii).

Lwa chon khoang cdch di qua an toan cho trwéc
Khoang cach di qua an toan cho trieéc la khoang cach théa man hai yéu t6, dé la dam bao di qua
an toan va dd nhé dé lam co s& xac dinh khoang cach t6i tau muc tiéu ma tai do tau cha bat dau
dieu dong theo dieu 17 (a),(ii). Khoang cach t&i tau myc tiéu ma khi ay tau cha bat dau dieu dong
phai dam bao sao cho khdng xuat hién bat ck nghi ngd nao tw phia tau muc tiéu (tau phai
nhuwdng dwong) rang tau chd (tau dwgc nhwong dudng) da thye hién day du trach nhiém duy tri
hwéng di va toc do ciia minh.
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Hinh 2 dwa ra nhirng yéu t6 co' ban anh huwédng dén viéc lwa chon khodng cach di qua an toan

cho trwoc.
Diéu 17
(a), (i)
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Hinh 2. Céc yéu té anh hwéng dén viéc Ira chon khoéng cdch di qua an toan
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Trong tinh huéng cat huéng, khi tinh dén dac tinh quan tinh-diéu dong cla tau thi khoang
cach di qua an toan cho trwéc (D,;) ma tau dwgc nhudng dwong Iwa chon cé thé dwoc dinh luvgng
theo cong thirc sau:

D,=06,+0,+6,+6,, 1)

trong do, &, — sai sb do vi tri quan sat, phu thudc vao chiéu dai cta tau dwgc nhudng dwong va
géc man cla tau nhwong duong,

o, = Lcos(G;), 2)
v&i L — chiéu dai tau, Gr — géc man tau nhwéong dwong; 8, — gia tri téi thidu cla khoang cach di
qua an toan, phu thudc vao dac tinh quay tré cta tau dwoc nhwéong dwong, tbe do va hwéng tiép
can tuwong déi gilra hai tau; &, — sai sb xac dinh khoang cach cuwc can do quan sat, phu thudc vao
thiét bi quan sat dwgc st dung; he — gia tri phu thudc vao yéu té con ngudi va hoan canh moi
trwdng.

Bang 1. Tinh toan sai sé xac dinh khodng céch cuc cén

Phuwong tién Sai sé xac dinh

Sai s6 xac dinh vi tri tau

guan sat khoang cach cwc can (8,)
t
D2 M (1+-22)
Ra-da M= |¢2 +| &8 ‘ At
P 1573 theo thang tAm xa 12 hai ly
M<1lién

+ 7 lién (sau 3 phut ké tir khi bt anh muc

2
|, (&D tiéu) 4]
RADAR/ARPA | M =, lep J{ j + 18 lién (sau 1 phit k& t khi bt anh muc

573 tiéu) [4]
AIS + 100 m — GPS * 57 m —theo GPS [2, 3]
+ 10 m — DGPS 15 m —theo DGPS [2, 3]

Trong bang 1, tcpa — khoang thoi gian dén diém cuc can; At — khoang gian doan thoi gian xac
dinh vi tri tau; &p — sai so binh phwong trung binh khoang cach tir tau chd dén tau muc tiéu (D),
€g — sai sO binh phwong trung binh phwong vi dén tau muc tiéu.

Lwa chon phwong dn diéu déng phl hop véi diéu 17 (a), (ii)

Khi lwa chon phwong an diéu déng phil hop véi diéu 17 (a), (i) can thiét phai tinh dén nhirng
qui dinh cla diéu 8 vé hanh ddng tranh va. Ngoai ban than diéu 17 ciing can dat ra nhitng yéu cau
b6 sung vé diéu déng tau: tranh dbi hwéng sang trai (dbi vai tau thuyén may trong tinh hubng cét
hwéng); da dé tranh dam va bang diéu dong ctia ban than lwu y dén kha ning diéu déng khong rd
rang cla tau nhwong dwdng va nhivng anh hwéng do hoan canh thay déi béat loi.

Xem xét dén nhing yéu t6 trén, c6 thé dwa ra nhirng khuyén nghi sau day cho hanh déng cua
tau dwgc nhuwdng dwérng nham tranh va cham trong tinh hudng cat hwéng (hinh 3):
- thay ddi hwéng sang phai cho dén khi tau muc tiéu nam & chinh ngang man trai;
- thay ddi hwéng sang phéi cho dén hwéng song song véi huéng that clia tau muc tiéu;
~ Két qua m6 phdng céc tinh hudng cho théy khi géc man tau muc tiéu ndm trong khoéng tu 6°
dén 35° man trai thi phuong an didu dong dau tién 1a hop ly hon ca, con khi géc man 1én hon thi

lva chon phuwong an diéu dong thr 2. Khi thue hién phwong an diéu dong thir 2, sw dich chuyén
twong doi clia cac tau cé thé nhw sau:
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~ - khi toc d6 cua hai tau bang nhau thi s&
xuat hién trang thai “vé tinh” (hai tau ludn cach !
nhau mot khodng cach nhat dinh trén phwong

vi khéng dbi);

- néu toc dd tau nhwdng duwdng Ién hon
tbc d6 cla tau dwoc nhwdng dwong thi né sé
vurot qua khi d6 1én khoang cach di qua nhau
dwoc duy tri;

- néu toéc d6 tau nhweong dwdng nhd hon
tbc d6 cla tau dwoc nhwdng dwong thi né sé 12 2z
bi vuot qua.
v

Trong tinh hudng vurot nhau gitra hai tau, W
c6 thé dwa ra nhirng khuyén nghi sau day cho
hanh déng cla tau dwoc nhwdng duwong tai n
thoi diém bét dau diéu dong theo diéu 17
(a),(ii) (hinh 3): Hinh 3. Lwra chon phwong dn bat dau diéu déng
cda tau dwoc nhwong dwong

- thay d6i hwéng sang phai cho dén phu hop véi diéu 17 (a), (i

hwéng song song v&i hudng that tau muc tieu | - thay déi huéng sang phéi cho dén khi tau
khi goc man talé muc tiéu nam trong khoang nhwong duong ndm & chinh ngang man tréi;
tw 113° dén 150" man trai; Il - thay doi hwdéng sang phai cho dén hudéng

song song v&i hudng that cda tau muc tiéu;

- thay doi hwéng sang trai cho dén khi Il - thay déi huéng sang trai cho dén khi tau

tau muc‘tiéu nam ’6’ chinh\ngang man tjéi muc tiéu ndm & chinh ngang man tréi;
trong trwdng hop goc man taou muc tiéu nam IV - thay doi huéng sang trai cho dén huwdng
trong khoang tlr 150" dén 210° man trai; song song véi hudng that cda tau muc tigu.

- thay dbi hwéng sang trai cho dén )
hwéng song song v&i hwdng that cta tau muc tiéu khi géc man tau muc tiéu nam trong khoang ttr
210° dén 247° man trai.

Can Iwu y rang cac phuong an diéu dong noi trén cla tau duoc nhuong duong thyc hién
hiéu qua nhat khi tau chay t&i hét may.

_ Nhitng khuyén nghi vé diéu dong nay hoan toan phii hop voi cac yéu cau cla thuc tién di
bién lanh nghe khi goc thay doi hwéng khéng nho hon 30° @& tau muc tiéu c6 thé nhin thay bang
mat hoac bang trg’ gitp cla radar.

Ngoai phwong an diéu déng tranh va bang thay déi hwéng di don thuan, phwong an thay dbi
tbc d6 c6 thé dwoc ap dung cb hiéu qué khi géc man tau muc tiéu Ién hodc khi thiéu ving nuwéc da
rong. Dé phil hop véi diéu 8 va nhitng khuyén nghi cla thyc tién di bién lanh nghé, diéu dong toc
dé dwoc xem nhw 1a rd rang, dut khoat khi dao chiéu quay ctia may (hdm chd déng) hodc ham tw
do tau (STOP may).

Chwong trinh tinh toan khodng cdch gidka hai tau thuyén tai thoi diém bat dau diéu
déng theo diéu 17 (a),(ii)

Trén co s& phuwong phap lwa chon khoang cach di qua an toan cho trwéc va phwong an diéu
déng tau phu hop véi diéu 17 (a), (i) tac gia thiét lap mét chwong trinh tinh toan khoang cach gitra
hai tau ma tai d6 tau dwoc nhudng dudng bét dau diéu dong trong tinh hudng cat huwéng cla hai
tau thuyén may.

Chuwong trinh dwoc xay dyng trén ngon ngl Visual Basic. Co so dir liéu duoc lay tor nhirng
con tau dién hinh, cu thé. Voi dung luvong nhé va dinh dang file chuong trinh cho nén c6 the st
dung chwong trinh trén cAc may tinh pho bien hién nay.

Bang viéc nhap cac sb liéu dau vao nhu: huong, toc d6 that cda tau chi (tau dwoc nhudng
dwong), chieu dai lon nhat cua tau chu, toc do that cta tau muyc tiéu, khoang cach di quan an toan
cho trwée, ta céd thé nhan duwoc két qua nhw sau:

- Hwéng that clia tau muc tiéu;
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- G6c man trai clia tau muc tiéu;

- Khodng céch bét dau diéu déng clia tau chl twong (ng véi tau muc tiéu & cac gia tri goc
man trai khac nhau;

- Thoi gian dén can diém (TCPA) twong trng v&i méi gia tri géc man khac nhau cla tau muc
tiéu.

Giao dién cta chwong trinh tinh toan khoang cach bat dau diéu dong cia tau thuyén duoc
nhwong dwong phu hop véi diéu 17 (a),(ii) thé hién & hinh 4 dwéi day.

= Calculate DM & ICPA

[ Input Data

[ Data of owner ship [ Data of target ship [ ™ethod of maneuvering Data of settig

o (kis] 15 © Audder 35 W [kts) 15 Git(i)= 6 - 35 - Ch.

to St and bring t
the beam o
Co (deo] 30 & Rudder 20 Lt 150
511 >35 - Chang, = to
St froi Stb and sst on parsllsl course
La () 1827 © Audder 15 A 5 o target Dkp [=b] =
= W

MieBl [T 1 Audder1n Btgmasl [ 110
Cargo Ship

option Deraur

=

i) |1982|1ESS‘18E ‘179 |1sn |1sn |1an |1an |1zn ‘wm ‘mu | a0 | a0 | 70 | =) |5|:|1 |m7‘ ,,,,,, | ,,,,,, | ,,,,,,,,,,,, | ,,,,,,

| Output Data

- Mo et sk

ol |-; |1D‘15‘20'25|2D|35|AD|45‘ED‘55|ED|l;5|7D|75|QD|95‘QD|95|1DD105|11D

DMl |‘715|1574‘1555‘1544|156|1545|1554|175|1492‘123‘11 DzlﬂaleZEl 732 |535|555| 53 ‘ ,,,,,, | ,,,,,, | ,,,,,,,,,,,, | ,,,,,,
(]

thepil |345|34‘343‘35|352|3S|4DE|457|422‘3SS‘384|EE1|3E|1|421|451|555|1215‘ ,,,,,, | ,,,,,, | ,,,,,,,,,,,, | ,,,,,,

Hinh 4. Giao dién chwong trinh tinh toan khodng cdch
bat dau diéu déng cua tau dwoc nhwong dwong

~ Chwong trinh nay c6 thé hd trg hivu ich cho cac sy quan diéu khién tau trong nhirng tinh
hudng thudc pham vi diéu chinh clia diéu 17 va céac diéu luat khac co lién quan.

3. Két luan.

Lwa chon khodng cach di qua an toan va phwong an diéu dong tranh va la co s& dé thwe hién
viéc mé phdng cac tinh hudng tau thuyén tiép can va hanh déng tranh va. Nhirng két qua thu dwoc
bang nghién ctru tinh toan — thywe nghiém trén hé théng mo6 phdng hang hai cho phép dwa ra
nhirng khuyen nghi cu thé giup cac sy quan diéu khién tau xac dinh d&c tinh khdng gian-thoi gian
hanh dong cua tau thuyén dwoc nhwdng dwdng theo diéu 17, Qui tdc quéc té phong ngira dam va
tau thuyén trén bién 1972 (COLREG-72).
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