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LOI CAM POAN

T6i xin cam doan déy 1 cong trinh nghién ciru cia ban than, dugc xuét phat
tir yéu clu phat sinh trong c6ng viéc dé hinh thanh huéng nghién ctiu. Véi sy huéng
dan cia PGS. TS. TRAN CANH VINH nguyén Hiéu truéng Trudng Pai hoc Giao
thong van tai Thanh phd HO Chi Minh va sy hd trg ciia Thac s§ NGUYEN XUAN
THANH, giang vién khoa Hang hai. Cac s lidu va tai liéu c¢6 ngudn gbe 1o rang
tuan thi ding nguyén tic va két qua trinh bay trong luén vin dugc thu thap duge

trong qua trinh nghién ctru 13 trung thue chwa timg duge ai cong b trude day.
Tp H6 Chi Minh, thang 12 nim 2013
Téac gia ludn véan

W

A

Nguyén Chi Trinh.




LOT NOI PAU

Puoc sy huéng din nhiét tinh cta: PGS. TS. TRAN CANH VINH nguyén
Hiéu trudng Trudmg Pai hoc Giao thong van tai Thanh phd HO Chi Minh va su hd
trg ctia Thac s§ NGUYEN XUAN THANH, giang vién khoa Hang hai. P& tai duoc
nghién ciru va trién khai dua trén co s& coa thuit toan “Environment Stress” va
dua vao thuc trang dia hinh cia khu vyc ving nudc Viing tau. Nham hd tro céc s§
quan VTS nédng cao hi€u qua hoat dong ctia hé théng hd trg hang hai tuyén ludng
Sai Gon — Viing Tau noéi chung va tram VTS Viing Tau néi riéng.

Dé tai ¢6 tham khao mdt sb tai liéu lién quan dén cac qui dinh va céc s6 liéu

hang hai tai ving nuéce Viing Tau va cac vung lan cén.

Tp Hd Chi Minh, Ngay16,thang 12,nam 2013.

Nguoi thuc hién:

M

Nguyén Chi Trinh.




PHAN MO PAU

1. Tinh cp thiét ciia a2 tai

Ving nude khu vire Viing Tau chiém vi trf dia 1y hét strc quan trong, 1a ddu
mbi giao théng hang hai huyét mach ctia khu vuc Pong Nam B néi riéng va ca
nude n6i chung. Nhén thdy didu quan trong d6 nén nha nudce ta da dbu tur Eép dat
“Hé théng tro gitip hanh hai khu vuc Sai Gon — Viing Tau” (The Sai Gon — Vung
Tau Vessel Traffic Services, goi tit 1a Hé théng VTS ludng Sai Gon — Viing Tau).
Ié théng VTS ludng Sai Gon — Viing Tau 14 hé théng VTS déu tién clia Viét nam,
bt ddu di vao hoat dong thir nghiém tir 19/5/2012. Vi vy nhimg nghién ciru vé hé
théng VTS con kha méi dbi véi Viét Nam.

Loi ich ndng cao an toan, an ninh hang hai va bdo v¢ mdi trudng cia hé théng
VTS véi mdt ving nude 1a khong thé phu nhan, duoc td chirc IMO cong nhén va

néu trong diéu 12 chuong 5 clia SOLAS.

Tram VTS Viing Tau quan Iy mét ving réng 16n va co tinh hinh giao thong
phire tap, luvu hrgng tau thuyén déng, luong tau cd va tau ndi dia tham gia day dic;
it tuan thi qui tic tranh va va nghéo nan vé trang bj cdc thiét bi hang hai. Pidu nay
lam cho tinh phitc tap cia ving nuéce thuge pham vi quan 1y cta tram VTS Viing

Tau tang 18n déng ké.

Dé tai nghién ciru xdy dung hé théng hd tro cho s§ quan VTS tai tram VTS
Viing Tau nhdm nang cao hiéu qua hoat dong cia tram VTS gdp phén ning cao an
todn, an ninh hang hai va bao vé méi trudong & viing nude trong pham vi quan ly cta
tram (goi tit 12 ving nuéc Viing Tau). Phin mém c6 kha nang cinh béo sém cho
ngudi s§ quan VTS nhiing tiu dang cé rdi ro vé ddm va va méc can cia tau, Dé sy
quan VTS dua ra c4c thong tin hd trg an toan cho thuyén truéng hoic Hoa tiéu hang

hai trong tinh hudng cu thé nao do.




S& 13 rat nguy hiém néu cé trudng hop ddm va hodc miéc can tai mot ving

nudc nao d6 ma khong c6 bat ky mot hanh dong nao duge dua ra.Vi vay dé néng
cao ning lyc cua Tram VTS Viing Tau cAn c6 mot chuong trinh phan mém hd trg
cho s§ quan VTS nim bt duge cic nguy co ddm va va méc can trudce mit, dua ra
canh b4o sém, nhim hd trg cho thuyén truéng va Hoa tiéu c6 cac hanh dong kip

th&i nhim phong tranh mét tai nan ¢6 thé xay ra.
2. Muc dich nghién ciru ciia dé tai

Bing phuong phap théng k&, phén tich tdng hop va (mg dung dé tai dua ra cac

1y do sau:

Hé théng VTS ludng Sai Gon — Viing Tau dang dén hoan thién va di vio hoat
dong nham hd tro cho an toan hanh hai cla céc tau thuyén hoat déng trong ving
nude Viing Tau. Vi viy, néu hiéu qua hoat dong cua tram VTS Viing Tau cang
du'(_)'ci nang cao diéu d6 ddng nghia véi an toan hang hai cua ving nude Viing Tau

ciling s& dugc ning cao.

(6 thé d& dang nhan thdy hiéu qua hoat d6ng ctia mdt tram VTS tiy thude vao
hai yéu t6 chinh Ia kha niing cia phin cting (thiét bj clia hg théng) va ning luc cia
ngudi van hanh. Vi véy dé ning cao higéu qua hoat dong ctia hé théng VTS c6 thé

tiép c4n theo 2 huéng sau:




- Cai thién kha ning cta hé théng bing cic phuong phép nhu: ting kha niing
giam sat muyc tiéu ctia hé théng (tang s6 tram radar, tang kha ning cla
radar, l4p it thém cAc camera quan sat, v.v.); 4p dung cong nghé moi
néng cao toc do truyén dan tin hiéu cta hé théng; bd sung céc chic ning

hd trg ngudi ngudi ding cho phan mém cua hé thong, v.v.

- Néng cao ning lyc ngudi vén hanh bang céach 4p dung cac phuong phap

nhu: huén luyén, dénh gi4, cai thién hé théng quéan Iy, v.v.

La m6t ngudi s§ quan VTS da trye tiép lam viéc tai tram VTS Viing Tau, toi

nhén théy:

- Phin mém cua hé théng VTS hién dang sit dung tai tram VTS Viing Tau

con thiéu céc chirc ning hd tro cho ngudi sit dung;

- Phén 16n c4c s§ quan VTS lam viée tai tram déu I3 nhitng ngudi 14n déu
tién ]am cbng viée didu hanh tai tram VTS va con c6 it kinh nghiém di
bién. Vi véy, kha niing phén tich va nhén dinh mbi nguy hiém trong giao

thoéng cla cac tau gdp nhigu kho khan.
Vi céc 1y do trén, ludn vin duge ra doi véi muc dich:

Nang cao hiéu qué hoat dong cia tram VTS Viing Tau theo phwong phap b
sung chirc ning hd trg ngudi dung cho hé théng bing phin mém “Supporting
Progam for VTS Operator”, goi tit Ia SVO, ¢6 kha ning canh bdo sém cho ngudi s§
quan VTS nhiing tau dang c6 rii ro ddm va, mic can. Chirc ning hd trg ndy s& gitp
lam gidm 4p lyc céng viéc cho ngudi s§ quan VTS dbng thoi han ché nhiing sai sét
clia con ngudi nhu: danh gid sai mare do i ro ciia con tau, bd sot tinh hubng nguy

hiém, bo st cac tau hanh trinh vao khu vuc can.




3. Tinh thuc tién ciia dé tai

Theo théng ké ciia cang vu Viing Tau, tir nim 2007 dén 2011, trong ving
nude Viing Tau da xay ra 26 vu tai nan trong dé tai nan do yéu t6 k§ thuat ctia con
tau, chét xép hang héa v.v. chiém 19% (5 vu tai nan) con lai 79% (21 vu tai nan) do
cac nguyén nhan lién quan dén cong tic din tau, trong d6 ¢6 2 vu tai nan do va
cham vd&i chudng ngai, 2 vu tai nan do méc can 2 va 17 vy tai nan do dam va. Tir
thang 1 nam 2012 dén thang 6 nim 2013, trong ving nuéc Viing Tau di xdy ra 07
vu tai nan trong d6 tai nan do yéu t6 k¥ thuét cla con tau, chét xép hang héa v.v.
chiém 14,5% (1 vu tai nan) con lai 85,5% (6 vu tai nan) do cac nguyén nhén lién
quan dén cong tac dan tau, trong dé ¢6 2 vu tai nan do va cham, 3 vu tai nan do

mdéc can va 1 vu tai nan do dam va.

Bén canh d6, két qua khao sat giao thong bing AIS tai khu vuc trong thdi gian
3 thang, tir thang 10 dén thang 12 nam 2012, cho thdy ¢6 khoang 20% sd tau di qua
vung nudce Viing Tau khoéng tudn theo hé théng ludng tai mot sé doan va khoang

20% s6 tau vuot qué tde do an toan cho phép.

C4c théng ké trén cho thdy phdn 16n tai nan xay ra tai ving nude Viing Tau
ddu ¢6 lién quan dén yéu t6 ngudi didu khién tau vi vay khi hiéu qua hoat ddng cia
tram VTS Viing Tau dugc ning 1én thi ngudi diéu khién tau (thuyén trwéng/Hoa
tidu) s& duoc tro gitp tot hon nén hanh hai ctia con tiu qua ving nrée s& an toan

hon.

Theo s6 lidu theo ddi cia tram VTS Viing Tau, tir thang 6 dén thang 12 nim
2012, trung binh m&i ngay ¢ khoang 100 luot tau qua lai viing nude nay. Dy kién
trong tuong lai s6 luot tau s& tiép tuc ting twong tng véi toe do ting trrdng kinh té
ctia Viét Nam. Tuy nhién, s luot tu ting thém chi yéu s& 13 cdc tau container ¢6
chiéu dai trén 200m do viéc di vao hoat ddng clia c4c cang container nudc siu & khu
vue song Thi Vai va khu vue di doi cang bién ciia thanh phd H6 Chi Minh sau khi

qué trinh nao vét lubng dwoc hoan thanh va di vao st dung. Vi vy, dam bdo an




toan, an ninh hang hai va bao vé mdi cho ving nude Viing Tau cd vai tro rat quan
trong dbi vé6i sy phat trién kinh t&, xa hoi cta khu virc Péng Nam bd ndi chung va
Viét Nam néi riéng & hién tai va trong twong lai. Gop phan dua dat nuée hdi nhép

véi quoc té va khu wire.,
4. Y nghia khoa hoc ciia deé tai

Phan mém duogce xdy dung dua trén md hinh (thuét todn) Environment Stress
Model (ES model) duge Nhat Ban phat trién tir nhitng ndm 2000 va hién dang dugc

str dung rong rai & Nhat Ban va Han Qudc d€ danh gia an toan clia cac ving nudc.

Ludn vin, 13 mét tng dung cu thé (va 13 lan dau ti€n) ciia md hinh tai ving
nude Viing Tau ciia Viét Nam dé danh gi4 dinh hrong ap lyc ctia ngudi dicu khién
tau khi dan tau qua ving nudce khi phai tranh va véi cdc myc ti€u bo va céc tau xung

quanh.

Ludn vin ciing 1a mot tai liéu tham khéo tét v& mé6 hinh ES phuc vu cho cdc
nghién ciru g dyng séu hon mé hinh ES cho cdc ving nude & Viét Nam dé danh
gi4 dinh lwgng an toan giao théng cuia ving nudc, xay dung hé thdng phan ludng, hé
théng didu tiét giao théng thiy, v.v.

5. Céc thuit ngiv st dung trong luin vin

Trong nghién ciru nay cac tir ngit sau ddy duoc hiéu nhur sau:

a) Tau thuyén: bao gdm cic loai phuong tién dung hodc c6 thé dung 1am
phuong tién giao théng, vén tai trén mit nuée nhu: tau bién, tau c4, tau
quin sy, tau cong vy, phuong tién thuy ndi dia, k& ca céc loai tau thuyén
khong c6 lugng chiém nude, tau dém khi c6 canh — WIG craft va thuy phi
cO;

b) Tau thuyén dang dénh cé: 14 tau thuyén danh c4 bing ludi, day cau, luéi

vét, hay cac dung cy danh cé lam han ché kha ning didu dong cia tiu




d)

g)

h)

b))

thuyén d6, nhung khong bao gdém tau thuyén dang danh c4 bing day cau

dong hodic cac loai dung cu danh bét c4 khdc ma khong [am han ché kha

ning di€u ddng cla tau thuyén ay;

Bén cang: bao gobm cédu cang, kho, bdi, nha xudng, tru sé, co s& dich vy,
hé thong giao thong ha ting, thong tin lién lac, dién, nude, ludng vao bén

cang va cac cdng trinh phu trg khac;

CAu cang: 13 két cdu cb dinh thudc bén cang, dugc sir dung cho tau thuyén
neo ddu, boc d& hang hod, d6n, tra hanh khach va thyc hién céc dich vu
khéc;

Viing dén tra Hoa tiéu: 14 viing nudc duge thiét I4p va cong bd cho céc tau

thuyén neo ddu dén tra Hoa tiéu hang hai;

Khu vuc neo dau: la phz‘“m gi6i han thude viing nude cang bién duoc thiét
14p va cong bé cho tau thuyén neo dau chir ké hoach cdp cu, cép tau chira
dau khi, chd vao khu chuyén tai, chd di qua ludng hodc thuc hién cac dich
vy hang hai [ién quan khéc;

He¢ théng tro gitip hang hai khu vye Sai Gon — Viing Tau(sau diy goi tit 12
hé théng VTS Sai Gon — Viing Tau): 13 hé théng dugc thiét 1ap nhdm hd
trg giao thong hang hai, ting cudng cdng tdc dam bao an toan hang hai, an
ninh hang hai, phong chdng chay n, phong ngira 6 nhidm mai trudng;
Khu viye VTS bao gdm mot phin céc viing nude cang bién Ba Ria -Viing
Téau, Thanh phd H Chi Minh;

SVO la viét tit cha “Supporting Program for VTS Operator”, Tén cia
phin mém hd trg s§ quan diéu hanh tram VTS;

IMO 12 viét tit cia: “International Maritime Organization”. TS chirc hang

hai quoc te;




k)

)

p)

q)

]

SMCP 14 viét tit coa: “Standard Maritime Communication Phrases’

Thanh ngit giao tiép hang hai;

SOLAS 14 viét tit ctia: « Safety Of Life at Sea”. An toan sinh mang trén
bién;

VTS 1a viét tt ctia: “Vessel Traffic Services”. Cac dich vu tro gitp hang
hai;

ES model la viét tit cta: “ Environmental Stress Model”. Thuét toan danh
gia 4p luc clia méi trudmg (bd va tiu) giy nén cho ngudi didu khién tau;
Gia tri ES (Environment Stress Value) dugce dinh nghia 1a gia tri dinh
lugng mire 6 khé khan do muc tiéu (bd, phao, tau v.v.) gdy nén nguoi di

bién trong qua trinh dan tau cho dén khi muc tiéu duoc di qua;

Gia tri ES_L (Environment Stress_Land Value) duoc hidu 1a gia tri danh
gia dinh luong ap luc (stress) do phdi tranh va védi bo va cac chudng ngai
vét ¢b dinh gy nén cho ngudi didu khién tau;

Gi4 tri ES_S (Environment Stress_Ship Value) dwgc hidu 13 gid tri danh
gid dinh lugng &p luc (stress) do viéc phai tranh va véi céc tau khac giy
nén cho ngudi diéu khién tau;

Gi4 tri ES_A (Environment Stress_Aggregation Value)duoc hidu 13 gid tri
danh gia dinh lrong tdng hop ap luc do phai tranh va véi bd, muc tiéu ¢b

dinh va tau khac gdy nén cho nguoi di€u khién tau.
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CHUGNG I. AN TOAN GIAO THONG THUY TAI VUNG NUGC

VUNG TAU VA TRAM VTS VUNG TAU

~

1.1 Gidi thiéu vé ving nwée Viing Tau

Vung nuée Viing Tau 13 mét khu vie réng 16n duge gidi han bdi cung tron
ban kinh 12 hai Iy v& phia bién tir hai dang Viing Tau, quan ly cac khu vy ving
nuée nhanh séng Thi Vai dén phao s6 21 va 22, ludng séng Dinh dén phao s6 1 va
phao 2 (doc theo kinh tuyén di qua tiéu Cao Trang), fudng Sai Gon dén phao s6 14

cling nhwe mét phén nhanh song Soai Rap va nhéanh cira Tiéu (hinh 1.1).

Hinh 1.1 Viing nudc thude pham vi quéan ly cia tram VTS Viing Tau
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Hinh 1.2. Chi tiét ving (sector) 1 va 2 ctia hé théng VTS Sai Gon—Viing Tau
do tram VTS Viing Tau quéan ly.

Khu vyc nay co luu luong giao thong day dic va da dang béc nhit clia ca
nude, voi mot hé théng séng ngdi ching chit va cc cum cang dugc bd tri trén céc
tinh thanh nhu: Ba Ria -Viing Tau, Long An, Tién Giang, Péng Nai, Binh Duong
va dic biét 1a khu vue cang bién Thanh phé H6 Chi Minh. Céc phuong tién dénh ca
cling tdp trung & khu vyc nay nhidu. Hoat dong danh c4 ngoai khoi cta céc ngu dén
trong tinh va cac tinh lan c4n lam cho hang hai & khu vue cang tré nén phitc tap
hon. Ciing nhu céc tau chd ddu & céc gian khoan clia nude ta ra vao khu vye thudng

xuyeén.
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Bén trong ving nude cd cac khu vuc va vi tri neo diu cho cac thuyén 16n, nhd
va céc khu neo chd k& hoach khic nhau. Bang 1 duéi trinh bay vi tri neo ddu cho
tau thuyén c6 trong tai dén 3000 DWT. Khu vuc neo ddu nay nim phia bén hitu

ngan (bén phai) clia ludng tlr phia ngoai bién di vao. C6 céc toa dd nhu sau:

Bang 1.1 Vi tri neo déu cho tau thuyén c6 trong tai dén 3000DWT

Tén Toa dd o Ban |Ténvi Toa d§ D6 siu Ban

vi tri (N;E) sdu kinh tri (N;E) : kinh
10°19°00” _ 10°20°50”

Al 6.6m | 275m B6 9.1m 275m
107°04°34” 107°03°37”
10°19°22” 10°21°12”

A2 142m| 275m B7 11.6m 275m
107°04°34” 107°03°31”
10°23°24” 10°21°34>

Al2 99m | 275m BR 13.7m 275m
107°03°18” 107°03°28”
10°19°02” 10021754

Bl 10.6m | 275m B9 12.8m 275m
107°04°02” 107°03°18”
10019227 10°19°24”

B2 84m | 275m C2 10.9m 275m
107°04°15” 107°03°56”
10°19°46” 10°19°48”

B3 103m | 275m D3 11.5m 365m
107°04° 157 107°03°34”
10°20°08” 10°20°08”

B4 11.0m| 275m D4 12.5m 275m
107°04°10” 107°03°45”
10°20°32” 10°20°30”

B5 72m | 275m D5 13.0m 275m
107°04°00” 107°03°34”
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Bang 1.2 Vi tri neo d4u cho tiu thuyén ¢6 trong tai dén 10.000DWT

Tén Toa d9 Do Ban Tén Toa dd A A (.
vitti|  (NE) sau | kinh |vitri| (N;E) | Desdu |Bankinh
10°19°00” 10°21°36”
Gl 5.5m | 365m G9 8.0m 275m
107°02°06” 107°02°15”
10°19°20” 10°21°54”
G2 6.2m | 365m | GI10 10.0m 275m
107°02°06” 107°02°15”
10°19°50™ 10°22°12”
G3 80m ; 365m | Gl11 12.0m 275m
107°02°06” 107°02°15”
10°20°10” 10°22°30”
G4 7.5m | 275m | GI12 15.0m 275m
107°02°06” 107°02°15”
10°20°26” 10°22°45>
G5 80m | 275m | GI13 12.5m 275m
107°02°15” 107°02°15”
10°20°48” 10°23°¢6™
G6 6.5m | 275m | Gl4 6.6m 275m
107°02°15” 107°02°00”
10°21°00” 10°23°20”
G7 84m | 275m | Gl5 6.9m 275m
107°02°15” 107°01°50”
10°21°18” 10°23°36”
G8 8.0m | 275m | Gl6 7.2m 275m
107°02°15” 107°01°42»
Bang 1.3. Vi trf neo dau cho tau thuyén cé trong tai dén 20.000DWT
Tén Toa d Do Ban Tén Toa dg A A A
vitei,  (NE) shu | kinh | vitri | (N;E) | Dosau |Bankinh
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Tén Toa dj bo Ban Tén Toa dd Do siu |Ban kinh
vi tri (N;E) sau kinh | vitri (N;E) '
10°14°08” 10°16°42”
SD1 12.5m | 450m | SN7 13m 450m
107°02°00” 107°01°12”
10°16°36” 10°14°24”
SD2 11.6m | 450m | SN8 11.9m 450m
107°02°00” 107°00°42”
10°16°30” 10°14°53”
SN1 11.6m | 450m | SN9 13m 450m
107°02°38” 107°00°42”
10°14°13” 10°15°24”
SN2 11.9m | 450m | SN10 13.8m 450m
107°01°12” 107°00°42”
10°14°42” 10°15°56”
SN3 14m | 450m | SNI11 14m 450m
107°01°12” 107°00°42”
10°15°120” 10°16°27”
SN4 15.9 | 450m | SN12 13.4m 450m
107°01°12” 107°00°42
10°15°42” 10°16°58”
SNS5 159m | 450m | SN13 11.6m 450m
107°01°12” 107°00°42”
10°16°13” 10°21°54”
SN6 159m| 450m | F10 17.5m 275m
107°01°12” 107°02°37
Bang 1.4 Vi tri neo d4u cho tau thuyén co trong tai dén 50,000DWT
Tén Toa d9 P9 Ban Tén Toa dd A A N
vitri|  (N;E) siu | kinh | vitri (N;E) DY sau | Bin kinh
10°20°42” 10°16°18”
F6 15.0m | 275m | MNI1 13.8m 550m
107°02°34” 107°03°12”
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Tén Toa dd bo Bin Tén Toa dj A A R

vitri|  (NE) sau | kinh | vitri| (WE) | D¢sau |Bankioh
10°21°00” 10°14°08”

F7 17.0m | 275m | MN2 14.4m | 550m
107°02°35” 107°02°38”
10°21°18” 1001443

F8 20.0m | 275m | MN3 17.8m 550m
107°02°35” 107°02°38”
10°21°36” 10°15°18”

F9 18.4m | 275m | MN4 17.8m | 550m
107°02°34” 107°02°38”
10°22°56” 10°15°56”

Bl1 16.0m | 275m | MNS 18.4m | 550m
107°03°00” 107°02°38”
10°23°14” 10°14°39”

B12 20.0m | 365m | MD1 199m | 550m
107°02°21” 107°02°00”
10°24°00”

B14 15.0m| 275m
107°02°30”
Bang 1.5 Vi trf neo d4u cho tau thuyén c6 trong tai > 50.000DWT

Tén Toa do o Ban Tén Toa dd R (v

vitri|  (NGE) siu | kinh |vitei | (\E) | DOsduw |BanKinh
1001421 10°15°20”

LN1 16.9m | 600m | LDI 16.9m | 600m
107°03°12” 107°02°00”
10°15°01” 10°16°00”

LN2 20.0m | 600m | LD2 18.4m | 600m
107°03°12” 107°02°00”
10°15°40”

LN3 20.0m | 600m

107°03°12”
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Phao 6 0 covitrf:  Vido: 10°16.950° N
Kinh dd: 107°05.050°F

Céc bang toa do vi tri neo trén dugce lay tir: “Noi qui cdc cang bién thude tinh

Ba Rja - Viing Tau va tinh Binh Thuan”

Hé théng phao lubng tudn thi hé théng phao ludng IALA hé A (di tir ngoai

khoti vao cang phao mau xanh bén phéi, phao mau doé bén tréi).
Khu vyc dén trd Hoa tiéu duoc bd tri & 03 vi tri khac nhau:

Khu vye thi nhét: danh cho cdc tau ché hang théng thudng ¢6 mdn nude nhé
hon 10m va c4c tau tanker ¢6 GT nhd hon 5000 MT. Pugc bd tri hai bén ludng phia
thuong lwu phao dén ludng s 4 danh cho céc tau trd Hoa tiéu va thugng luu phao

din ludng sé 5 danh cho cac tau nhén Hoa tiéu.

Khu vye thit hai: danh cho céc tiu chd hang thong thudng ¢6 mén nudce lén
hon 10m, céc tau yéu céu dén tra Hoa tiéu ngoai phao s6 0 va céc tau tanker c6 GT

16n hon 5000 MT. Duge b tri ngoai phao sb 0 vé phia Nam.
Khu vuc thi ba: danh cho cac tau dau phuc vy ché du cho cac dan khoan.

L4 khu vuc c6 nhiéu x4c tau chim va chudéng ngai vat. Mot sb xéc tau da duge
truc vGt nhung van con mot $d x4c tau chua duge truc vat, vi du: xdce tau Kontum
phia trén x4c tau c6 dit phao bdo hiéu K chdp sang triing déu khip bdn phia, xac tau
TRANNINH phia trén x4c tau ¢6 dit phao bao hiéu T chép sang tring déu khdp bon
phia. Khu vuce nay cfing ¢6 rit nhidu ddy cd ding, vi du: ddy ca & gin bai can
RANZA gin phao din ludng sb 5, day ca gin khu neo G6, ddy c4 gn khu SAO
MAILv.v...

Vung nwde Viing Tau cling chiu dnh hudng cta khi twgng thuy vin nhu cac

ving khac trong khu vie s& duge trinh bay & phan tiép theo.
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1.2 Cic yéu té ty nhién lién quan dén giao thong thiy
1.2.1 Gié

Nim trong khu vire chiu 4nh hudng cia gié mua nén trong nim c6 hai loai gi6
chinh 1a:

~  Gi6 mva Tay Nam: tir thang 6 dén thang 10 (vao mia mua);

—  Gié mua Dong Bic: tir thang 10 dén thang 5 (vao mua kho);

—  Trong khoang thoi gian giao mua tir thang 5 dén thang 6 thuong xuit hién

gio chudng.

Tbc d6 gi6 trung binh trong khoang tir 5 m/s dén 10 m/s va rét it kha ning xuit
hién bao. |
1.2.2 Thiy triéu

Ché a5 thuy tridu khu vuc ving bién Viing Tau thude ché d6 ban nhit triéu
khéng déu, s6 ngay nhat tridu trong thang 1a rét it. C6 2 1An nude 1én va 2 1an nude

xudng.

Do sy phéi hop ctia ché d6 toan nhat, ban nhat va gié mia lam cho nudc thuy
triéu & déy thuy triéu 16m vao ban ngay va rong vé ban dém (mua xuén va mua he),
160 vao ban dém va rong vé ban ngay (mua thu va mia dong).

P cao cia 2 lan mrdce 1én g?m nhu bang nhau nhung dd cao cua 2 14n nuée
rong lai khong bing nhau. Khoang thoi gian 2 con nude rong gin bing nhau ma
khoang théi gian 2 con nuwde 16n lai khong bing nhau.

Nuéce chay rong bao gid ciing 16n hon nuée chay 16n, manh nhét 1 vao nhiing

ngdy tring tron va nhitng ngay khong co trang.
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Bién d9 tridu tir 3m dén 4m.

Khi ché d6 triéu 1a ban nhét triu: manh nhat vao hc khéng cé tringhodc lic

trang tron. Yéu nhét 13 luc trang khuyét.

Khi ché d6 triéu 1a nhat tridu: manh nhét khi xich vi ctia mit tring dat cuc dai
( =128%) tng v&i ky nude rong kém ciia ché @ ban nhat triéu. Hau nhu khéng c6
nuée rong ma chi cé nude dang 16n dai, thudng vao nhiing sang mua hé va vao

nhitng chiéu téi ctia mia déng. Yéu nhét khi xich vi clia mit tring vé gan bing 0°.
1.2.3 Dodng chay

Dong chay ¢ khu vire Viing Tau phu thude vao thuy triéu va dong chdy ngoai

khoi. Tir phao sb “0” trd vao dong chdy c6 lac dat t6i hon 03 hai ly/ gid.

Dong chay lic nude rong: két hop véi dong chay ngoai khoi, dong chdy ti
trong cac nhanh sdng chay va dia hinh tao thanh dong chay manh tix Tdy sang Pong
gitra khu vure phao 5 va phao 1 manh nhét 13 tir khu vuc phao 5 dén phao 3. C4c khu
vuc cita song cling chiu 4nh huéng cia dong chay thuy triéu tir thugng huu xubng

ha uu.

Khi nuwée 16n: nude 1én thi 4nh hudng cha dong chiy nhe hon, nhung ciing ¢6
dong chay tai khu vue phao 5 dén phao 1 tir Péng sang Tdy. Manh nhét 13 khu ve
tir phao 5 dén phao 3.

1.2.4 TAm nhin xa

T&m nhin xa & khu vyc nay it chiu anh huéng bdi swong mu. Mdi nim ¢6
khoang 10 ngay dén 12 ngay vao sing sém va budi chidu thinh thoang cé suong
mi. TAm nhin xa han ché boi swong mi khoang 142 gid/nam. Ngoai ra tim nhin xa
cling bi han ché do lvgng mua 16n & khu vire ndy theo mila mua.

1.2.5 D§ ring va dj san

Poé rong chia lubng:
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— Tir phao s6 0 vao dén phao s6 8 va phao s6 9 ciia ludng Sai Gon — Viing
Tau bé rong thiét ké [a 310 m;

—  Tir phao sb 8 va phao sé 9 cia ludng Sai Gon — Viing Tau vao dén phao
14 cia ludng Sai Gon bé rong thiét ké 13 150 m;

~  Tir phao s& 8 va phao sé 9 vio dén phao s6 21 va phao s6 22 clia lubng

Thi Vai bé rong thiét ké 2 310 m.

D shu: céc bai can cin chua ¥ trong khu vyce:

—  Bank C4 Map: nim vé& phia Tdy nam céch 1,5 hai 1y dwéng gidi han 1a
huéng ngdm t6i miii Ddng tranh 13 2919, Bach Dinh — L& Heo;

—  Bank Duformosa: kep gitta hai huéng 100° va 115° véi miti CAP khoang
cach 2,2 hai ly va 1,1 hai ly. B9 sdu 2,6 m duge gidi han béng dén Hai

ding va twong ndi nho ( 1419);

— Bank Du capl,9 hai Iy huéng v& phia Péng Nam ctia miii Viing Tau c¢6 4o
sdu nhé hon 7,5m dugc gioi han chip 145° ( vai nii thi nhét Cao trang —
16 Heo);

—  Bank RANZA gin bén phao din ludng sé 5, d6 séu nhd hon 54 m gi6i
han bdi 001° ( Bach Dinh —~ Pén xanh cdu d4 ) voi 073° ( Ld Heo —Pén
Viing Tau );

— B4i Dau: d6 siu nhé hon 5,0 m gioi han béi chap 153% gitta dén Viing
Tau — Cao Trang );

—  Mili Ganh Rai: - D9 sdu nhé hon 5,0 m cach b 350m; va d§ sdu nhd hon

7,0 m cach bo 450m.

- Bank Cin Gid; d6 sau nhé hon 5,0 m céch bér tir 700m dén 900m;
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— Bank Nudc van - Pha Loi: phia bén td ngan, ndm & ha luu ctia Miii Nude
van,
—  Bank Ba Yén: giti han bdi chép 155° ( tir dén trudce cia chép ).

Cén chu ¥ nhét 13 c4c bai can ngodi khoi nhu: Du cap, Duformosa, C4 mép va
dic biét 1a bank RANZA vi lGc nay céc tau thuyén méi nhip ludng hang hai Viing
Tau chua cd Hoa tiéu va chiu su tdc dong cua giéva dong chay tai khu viye gén phao

dén ludng s6 5.

Céc bai can nay s& rat nguy hiém néu khdng duge canh bao sém va nhét 1a Iuc
thiy triéu xudng [am cho dd sdu & khu vyc nay giam. VA chiu 4nh hudng cla gio va

dong chay tai mét sé khu vuc gin canh ludng hang hai.

Trén day 1a cac yéu té anh huéng béi cic bai can trong khu vye ving nude ciia
Tram VTS Viing Tau quéan ly, né cling la yéu t& quan trong vi hang hai & khu vuc

nay thudng xuyén bi mic can,
1.3 Céc yéu t6 anh hwéng dén an toin hanh hai tai viing nwée Viing Tau
1.3.1 Yéu té ti nhién

Theo ¥ kién dénh gia cta céc Hoa tidu dang cdng tac tai 3 cong ty Hoa tiéu
trong khu vire: Cong ty Hoa tiéu Khu vye 1, Cong ty Hoa tiéu Tan Cang va Xi
nghiép Hoa ti€u Viing Tau, céc yéu t6 vé& gio, dong chay va mua c6 gdy anh hudnh
theo khuynh huéng x4u dén cong tic din tau trong khu vuc. Tuy nhién, cdc anh
hudng nay chi dirng lai & mirc gdy khé khan cho ngudi didu khién tau khi giit
huéng tau ma khéng gy nén hién tugng mét tinh nghe 14i (mét kha ning diéu dong)

anh hudng dén an toan cia tau.

D6 rong cua tuyén ludng trong khu vy ddm bdo an toan cho céc tau trong quy

dinh qua lai an toan.
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P6 sdu cia mdt sO doan ludng trong khu vic con han ché va chi dap Gng an
toan cho céc tau cé mén nude theo quy dinh qua lai an todn vao cac thoi diém co do

cao thuy triéu phit hop.
1.3.2 Yén tb giao thong
_ Luu lwong giao thong twong dbi nhiéu;

—  Céc phuong tién thuy ndi dia hoat dong chua tudn thu cac quy dinh cda
ludt phép nén viéc hang hai con mang tinh chét tap quan chua béo cdo cho
céc trung tAm VTS khi di qua ludng, thiét bi hang hai con thd so va thiéu
thdn, |

—  Céc khu vyc neo déu cua tau thuyén nim dan xen va ghn sat voi ludng
hang héi rit nguy hidm cho cac tau thuyén hanh trinh, dén tra Hoa tiéu va

. dac biét 1a cac tau thuyén 16n han ché mén nuéce hanh trinh trong khu vuce
ving nude. Doi khi khi tau bj ré neo hogc didu dong khong an toan gay

anh hudng dén cac tiu trong ving neo va ca cac tau di qua vung neo;

_  Tuyén tau canh ngdm cao téc gitta Thanh Phé Ho6 Chi Minh va Thanh phé
Viing Tau hoat dong thuong xuyén vao ban ngay v&i lun lvong tir 15phit

dén 30 phat/ 1chuyén.
1.3.3 Yéu t6 con nguvi

Mbt sb yéu td clia con ngudi anh huéng dén an toan hanh hai tai ving nudc

Viing Tau:

—  Qua trinh didu dong mot con tau s& gdy nén cdc ap lyc nhét dinh cho
ngudi diéu khién tau nhw 12 Hoa tiéu, thuyén truéng va s§ quan didu hanh
VTS. Nhit 13 trong didu kién thoi tiét xéu, tdm nhin xa bi han ché hoic
mot tinh huéng khin cdp nao d6. Lam cho hanh dfng cla ngudi didu

khién khong duge chinh x4c nhur mong mudn;
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~  Céc phuong tién thiy ndi dia va tau ca hoat dong trong khu vyc, hanh
trinh theo nhém, khong tuén thu cic quy dinh va trang bi céc trang thiét bi
thd so cling lam trd ngai dén an toan hanh hai tai ving nuée Viing Tau;

—  Tuyén tau cao tdc canh ngdm hoat dong lién tuc véi tbc d6 cao va phin
16m 1& cac phuong tién cili duge nhép vé va stra chita sau d6 dua vao hoat
dong;

—  Céc phuong tién thuy ndi dia va tau ca hoat dong khoéng bao cdo cho céac
co quan chinh quyén, cling nhu khong lién lac véi cac tau thuyén khac
bing tiéng viét hay tiéng anh theo dang SMCP ctia IMO ban hanh.

Su khong ddng bod théng nhét trong quén 1y gilta cdc cong ty Hoa tiéu véi
nhau vi trong vung nudc co bdn cbng ty Hoa tiéu hoat dong ddc lap nén su phéi hop
chwa dugc ddng bd hoa véi Tram VTS Viing Tau.

T d6 chiing ta cling ¢é thé thiy cac yéu t4 nay s& anh hudéng khong nho dén
an todn hang hai tai khu vyc ving nuée ma tram VTS ving tau quan ly. Pbng thoi
anh hudng dén an toan, an ninh hang hai va bdo vé méi trudng trong khu vue ving

nude Ving Tau.
1.4 Tram VTS Viing Tau
1.4.1 Gi6i thiéu chung

Tram VTS Viing Tau la mét tram cia hé théng VTS Iudng Sai Gon - Viing
Tau dwoce dat tai dia chi 112 dudng Ha Long, phudng 2, thanh phé Viing Tau,
tinhBa Ria - Viing Tau nhu hinh 1.3.

Tru s& Tram VTS Viing Tau & vi tri ré’t thuén loi dé bao quat quan sat ca vung

nudc Viing Tau.
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V& nhéan sw: Tram VTS Viing Tau bao gdm 10 s§ quan didu hanh VTS trong
d6 c6 4 giam sat vién va 6 diéu hanh vién VTS, lam viée 24/24 gid. Trong mot ngay

lam viéc duoge chia lam 3 ca tryc voi 4 8-kip dam nhiém. Chi tiét tai phu luc 1.

Tram VTS Viing Tau ¢6 02 ban didu khién nhu trinh bay & hinh 1.4.
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Mdi ca truc bd tri tix 2 dén 3 s¥ quan VTS di ca. Trong d6 phai ¢6 mdt gidm
sat vién. M&i s§ quan VTS duge qui dinh ngdi mot vi tr nhét dinh va gidm sat mot
ving VTS nhét dinh. Vi dy nhu: giam sat vién ciia tram VTS Viing Tau quéan Iy va

giam séat viing VTS 0 1, va ngdi & vi trf consle sb 1.

Cac ca tryc phai giao ca ding thdi gian, khéng dugc bo ca trire, khi dén nhén
ca tryc phai dén sém hon 15 phut dé giao ca. Khi giao ca cén truyén dat cho ngudi
nhén ca cia minh ddy dd cdc théng tin trong ca trirc nhét 13 nhiing théng tin quan
trong nhu 1a an toan hang hai, an ninh hang hai, c4c vy tai nan hay su ¢, cac théng
tin lién quan dén ludng hang hai, tau thuyén hanh trinh cling nhu diéu kién thdi tiét
clia ca tryc. Dé ca truc sau ndm duoc toan canh cia khu vue viing nudc cin quén ly

va c6 cac dé phong va canh bao cin thiét cho cac tau thuyén kip thoi.
2.4.2 Cicyéu t6 anh huwéng dén higu qué hoat dong ciia tram VTS Viing Tau.

H¢ thong VTS ludng Sai Gon - Viing Tau Ia hé théng diu tién cia Viét Nam
cho nén céc yéu té vé kinh nghiém néi chung va v& nhén lic néi riéng s& danh hudng
rét nhiéu dén higu qua ciia hé théng VTS. S& 1a rit khé khan dé quan Iy hét thf ca
mét ving nwdce rong 16n voi tinh hinh hang hai phic tap. Lugng tau thuyén ra vao
vang nude va di qua khu vue viing nude dong, véi bén cong ty Hoa tiéu hoat dong

doc 1ap nén su phdi hop chua duge ddng bd héa.

He théng giao thong thuy phirc tap su phéi hop giita céc tau thuyén véi nhau,
gitta cdc bén lién quan chua duge chit ché, can c6 mot don vi 14 cdu ndi didu phbi
giao thong trong khu virc. D6 12 hé théng VTS.

Céc yéu tb hé théng giao thong hay dja hinh Ia khéng dbi nén muén tdng hiéu
qua hoat dong cla tram chiing ta cdn c6 céc bién phap hd trg cho sy quan VTS truc

ca.
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CHUONG II. MO HINH DANH GIA AN TOAN GIAO THONG
CUA VUNG NUGC, MO HINH ES (ES MODEL)

Hién nay, dé dénh gid an toan giao thong thiy tai mdt ving nude cb céac
phuong phép tiép cén co ban sau: bang thdng ké (statistical method), phan tich téng
hop céc rai ro (comprehensive risk analysis), phan tich x4c suét (stochastic method),
md phéng bing may tinh (computer simulation method) va st dung v kién ctia céc
chuyén gia (expert opinions). Trong sb cdc phwong phéap trén thi phuong phép tiép
cin b.%mg cong cu théng ké duge ra doi tir nhitng nim 1970 va van dang dugce su
dung phd bién trén thé giéi. Vi vay, luén vin s& gidi thidu téng quan mot sé mé
hinh danh gid an toan giao théng cla ving nudc dp dung phwong phap nay hién

dang duogc st dung phd bién trén thé gidi & phan sau.
2.1 Mat s6 mé hinh danh gia rii ro cia viing nwéc ap dung phwong phip
théng ké hién dang dwoc sit dung phd bién trén thé givi
Nim 1974, 14n dau tién Macduff dua ra cong thirc tinh xéc xudt x4y ra tai nan
dam va & mot ving nude nhu céng thire (1) sau:
P=P xF, (2.1)
Trong do:
— P laxéc sudt x4y ra ddm va trong qué trinh hang hai qua mét vimg nwée
dac biét nao do;
~  P,1a x4c suét vé hinh hoc cia mét con tau gép tinh hudng tai nan nao do,
nghia [a x4c sudt ddm va néu khong dua ra bién phép phong chéng;
— P la xé4c sult xay ra nguyén nhén gy nén dam va.

K& tir 46, nhiéu nha nghién ctru d8 dong gop no lyc vao vige tinh toan xac sudt
gdy nén nguyén nhéin va xdc suat v€ hinh hoc cua cic vy dim va, cac tinh toan nay

s& duoc gidi thiéu trong cac phén 2.1.1 va 2.1.2 sau.
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2.1.1 Tinh toan x4c suit x4y ra ngayén nhan

Dua vao ¢dng thire (1), xac suat ddm va c¢6 thé dugc tinh toan béi hai xdc suét

doc 14p do 1a:

—  Xéc sudt hinh hoc: 13 x4c subt phu thudc vao céc thong sb hinh hoc ciha
ving nudc hang hai, kich thudc ctia con tau, lvu lugng giao thong, tde 46

clia tau so v6i mat dét (SOG), hudng ca tau so voi mat dat (COG), v.v,;

—  Xac sudt xay ra nguyén nhén: [a xéc suit dugc xac dinh bdi k¥ ning vin
hanh con tau cia nguodi di bién, kha ning di€u ddng cia tau trong tinh

hudng x4y ra tai nan khac nhau.

Theo d6, trong hau hét céc tai liéu, thi xdc sudt xay ra nguyéen nhin trong cac
ving nude khac biét déu dugc xem 1a khong dbi déi véi cing mdt tinh hudng tai
nan dic biét. Chinh vi thé, x4c suét x4y ra nguyén nhén c6 thé duge tinh toan dya
trén co s& céc dit liéu lich sir dwoc thu thip tai cac dia diém khéc nhau va sau dé, ap

dung vao khu vyc dang quan tim dén.

Cén luu y rang, xdc suft xay ra nguyén nhin cla céc tinh hudng tai nan khac
nhau la khéc nhau nhu hinh 2.1 va 2.2 sau.

Lo g

Hinh 2.1Tinh hudng ddm va khi cét huéng
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Hinh 2.2 Tinh huéng dam va khi d6i huéng

Xac sult xay ra nguyén nhdn duge tinh todn cé thé duge 4p dung trong quéd
trinh danh gi4 tAn sudt ddm va (hodic mic can) tai céc viing nuéce khéc véi cac dic
tinh hinh hoc va lwu leong giao théng khac nhau. X4c sudt x4y ra nguyén nhén ciing
c6 thé duoc 4p dung dé dy bio tin sult dim va (méic can) khi thay ddi hru lugng
giao thong trong twong lai. Piéu nay 13 do x4c suit nguyén nhan d& phan énh duge
xé4c sult cta tau dé dién ta cac tinh huéng tai nan khac nhau va sy doc lap cua dic

tinh giao thong va hinh hgc.

M6t vai phuong phap da duge dp dung @& tinh toan gi4 tri cha x4c suit xay ra
nguyén nhén. Phuong phép don gian nhét 12 st dung cac théng ké tai nan trong lich
str d& hiéu chinh xé4c suét nguyén nhan P., vi du, Macduff (1974) . Phuong phép nay
duge dya rit nhiéu vao su sén c6 ciia cac con sb luoc sir cia céc vu tai nan. Thém
vao d6, phuong phép nay ciing khong thé phan dnh sy hidu ding sdu sic vé nguyén
nhan gy tai nan. Theo d6, thi phuong phép nay khéng thé trg gitip cho ngudi dua

ra quyét dinh khi dua ra céc giai phap gidm thiéu rdi ro.

Phuong phap phén tich cly sai sot (fault tree) cling ¢ thé duge 4p dung dé tim
raxdc sut xay ra nguyén nhan. Fowler va Sogard (2000) dua ra 2 vi du cu thé, mét
vi du néi vé& cay sai s6t duge 4p dung @& tim ra ngudn gde cha xéac sult xay ra
nguyén nhan vy didm va véi tdm nhin xa tét, va mot vi du khéc néi vé viée &p dung
cy sai s6t dé tim raxac sudt x4y ra nguyén nhén trong viéc bi méc can véi tAm nhin
xa xAu, Bang cach st dung phuong phép céy sai sot, sai sét lién quan dén nang luc

con ngudi va sai sét lién quan dén k§ thuét c6 thé dwoc phan tich,
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Diéu kién Thoi gian

thoi tiét phan tmg

Hinh 2.3: C4c diém nit va hinh cung cua Mang Bayesian don gian

Tiép cin mang Bayesia, nhu Ia mét bude tién trén phuong phap phéan tich cdy
sai sot, cling c6 thé duogc 4p dung dé danh gia xéc suét x4y ra nguyén nhén. Théng
qua mang Bayesia dugc xiy dung chéc chin, viéc quan sat danh gia cla chuyén gia
vi cdc con sb théng ké theo lich st ¢6 thé duoc két hgp véi nhau, nhim thudt toan
hoéa céc sai s6t clia con ngudi, hanh vi con ngudi va sy héng héc vé mit k§ thuat
v.v. Mang Bayesian dugc thiét 14p bdi cac diém ndt va hinh cung. Cac diém nit c6
thé thay d6i, 1 cdc didm c6 mot vai gia tri khac nhau va mdi gia tri c6 mot vai x4c
suat. Vi dy, mot diém nit c6 thé 13 “Didu kién thoi Gé” va céc gia tri cha “Didu
kién thoi tiét” c6 thé 1a “Tét” hodc “XAu”, va xdc suit ciia “Tét” hodic “X4u” c¢6 thé
dugce x4c dinh bdi cac dit liéu théng ké Iuge str. Xac sudt cia cac gia tri diém nat c6
thé bi anh huéng béi cac diém nut khéc, théng qua két néi ctia cac hinh cung. Vi du,
trong Hinh 2.3, diém nat “Tdm nhin xa” ¢6 thé bj anh hudng béi didm nat “Didu
kién thoi tiét”, va diém nGt “Thoi gian phan img” c6 thé bi 4nh hudng bsi “Tam
nhin xa”.

Uu diém 1én ciia mang nay so voi phuong phap phéan tich ciy sai sot 1a kich
cd cha cdy sai s6t s€ ting lén theo cip s6 nhdn véi murc do céc bién thé khac nhau.
Déi véi hé théng phuc tap, thi kich c& cy sai sot thudmg phat trién qua 16n. Trong
khi d6 mang Bayesian van giit nguyén kich ¢@, thdm chi khi xir Iy cac vin dé& & quy
md 16n hon. Friis — Hansen va Pedersen (1998) d4 phét trién mang Bayesian cho
céc phan tng cia thuy thi tdu song trong trudng hop tiu ¢6 nguy hiém bj dim va.
Pedersen (1995) va Otto (2002) d& st dung mang Bayesian tuong tuy dé tim ra

ngudn goc cla xac sudt xay ra nguyén nhan trong cdc tinh hudng khac nhau (vi du,
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d6i huéng, vugt nhau va cit huéng). Friis-Hansen va Simonsen (2002) dua ra mot
mang Bayesian ¢6 xem xét dén mdi lién hé gifta hai tau dang tién lai gin dé tinh
todn xé4c suét xay ra nguyén nhén cua vy dam va tau vdi tau. Trucco va cde ddng su
(2008) d4 ap dung mang Bayesian dé nghién ciru vé cac nguy co cua hé théng van
tai hang hai.

Bén canh phuong phap cy sai s6t va mang Bayesian, thi phuong phap suy
ludn danh gia cua chuyén gia cling dwoc 4p dung thanh cong dé tinh toan xac suét

x4y ra nguyén nhén.
2.1.2 Tinh toan x4c suat hinh hoc
2.1.2.1 Thuit toan ctia Macduff

Macduff (1974) d& dua ra 2 thuat toan dé tinh toan céc xac sut v& méc can va

dam va, theo thir ty twong ng.

Dua trén Needle Problem ciia Buffon, xdc suat hinh hoc vé viéc ddm vao bo

(méc can) dugc tinh todn bdi cong thire:

4T
s =0 (2.2)

Trong d6 T 1a chidu dai quing dudng cla tau hodc khodng cich dimg; C 1a
chidu réng ctia viing nudc. Co thé chi ra r'ﬁmg, T 12 ham s6 cta kich ¢ va tbe d6 tau.
Tuy nhién, viéc gia dinh khong phu hop s& din dén danh gid qué mac v& xdc suat
hinh hoc (goc dudmg dirng khong phu hop khi gia dinh 13 dugc phén phéi déng dédu
gitta 0 va a/2).

Pé tinh toan xdc suét hinh hoc cia viée dam va tau, Macduff (1974) da ap
dung 1y thuyét d4m va phén tir. Dya theo ly thuyét ndy, xac suat hinh hoc dam va c6

thé duoc tinh todn boi cdng thic sau:
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P :X.L.sin(gx’..?)’

23
¢ D? 925 @3)

Trong d6 D 1a khoang cach trung binh giffa tau (tinh bang hai ly); X 1a chiéu
dai thuc t& cia dudng di duoe xem dbi véi tau don 1é (hai Iy); L 13 chidu dai trung
binh ctia tau (m). Trong cong thitrc nay, luu lrgng chinh cda tau duge gia dinh 1a di
chuyén voi tbe 6 nhur nhau ¥ va ¢6 mot tau don 1¢ tién vao dong chay véi tée d6 ¥
va goc 6.
2.1.2.2 Thuit tean ciia Fujii va Fujii mé rong

Fujii (1971) da & xudt ra mdt thuat todn dé tinh toan sb lugng trung binh cia
cac hanh déng 14n tranh bdi mdt con tau di qua mot khu vire nhu céng thirc dudi

day:

evid

| (pDF., /1VYix, (2.4)

enfrance

Trong d6 p 13 ty trong cua tau (sé lwong tau trén mdt don vi dién tich), D . 1a
dudmg kinh l4n tranh, V ¢ [a tbe d6 tuong dbi, va V 1a tbe dd cta tau chay qua.
Thuét toan nay dugc phat trién dua trén hinh hoc va dinh luét chuyén d6ng. D . dao
dong tir 9,5 dén 16,3 14n chiéu dai ciia tau theo Fujii (1974).

Gia thuyét cia thudt toan Fujii 13 phi hop hon so voi thuat todn Macduff. Tuy
nhién, cac két qud cho thdy rang, thut toan cta Fujii cling ddnh gid qua mirc x4c
suét hinh hoc (thdm chi cén cao hon thuét to4n clia Macduff). Diéu nay la do céc
hanh déng 14n tranh duge gia dinh 14 tir 9,5 — 16,3 1in chiéu dai cva tau, 13 gia tri
kh4 13 cén trong. Trén thuc té, khoang céch tu nhé nhét trong mét vao ludng (vi du,

ludng Singapore) 14 viao khoang 3 14n chidu dai tau.




Tiép nodi theo cdng viéc tién phong cta Fujii, khai niém vé ving mién cua tau

da dugc dua ra va dugce ap dung rong rii trong cac nghién clru an toan khi thong
thuyén. Nhiéu loai ving mién tau khac nhau vdi cdc hinh dang va kich ¢ dic biét
da dugc xac dinh bdi Fujii (1971) , Goodwin (1975) , Coldwell (1982) va Davis va
cac ddng nghiép (1982) v.v Vo nim 1993, Zhao va céc ddng nghiép da dua ra binh
luan v& cac ving mién tau hién c6 nhu mé ti & trén va dua ra khai niém vé ving
mién tau mo hd. K& tir d6, khai niém ving mién tau mo hd da dugc phat trién va ép
dung trong viée tinh toén tin suit ddm va tau (23-26). Szlapczynski (2006) dua ra
mét phép do vé& nguy co dim va dyra trén khai niém ving mién tau, 12 phdn mé réng

cla cédc cong vige trude do.
2.1.2.3 Thuit toan ciia Pedersen

Pedersen va cic cOng su nghién ciu ciia dng d4 thyc hién hang loat cic nghién
ctru va dua ra cac phuong phap vé danh gia, tinh todn xé4c suét hinh hoc , 1a phuong

phap di duoc dp dung trong mdt vai cng trinh nghi€n ciru sau nay.

Thuat toan cta Pedersen gia dinh ring, c6 hai dudng thity giao nhau, duong
thiy 1 va duong thuy 2 (nhu thé hién trong Hinh 2.4), va ty trong giao thong (sb
lrgng tau di qua trong mot don vi thdi gian), vén téc, phan bd ngang cia tuyén tau
déu 1a cac théng sb da biét trude. Pedersen (1995) bdo céo ring, sb hrong tau thude
loai j trong qua trinh ddm va v&i mdt tau loai 7 trén dudng thuy 1 trong thoi gian At,
trong doan d; cha dudng thuy 2 la:

(2.5)

2)
p, =%
ST

J

[P(z,) Dz At

K

Trong d6 Q; 12 s6 14n di chuyén cia tau loai j trong mét don vi thoi gian, z 12
khoang céach tir dudng tAm cia dudng thity; phin bb ngang cuia tuyén tau duge biéu
thi bing /£ 14 thong s6 thudng dugce 14y 1a phan b6 binh thudmng, Vj 12 van tbe tuong

dbi, duogc tinh toan nhu sau:
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by =0 +(12) =2V 7 cos o (2.6)

Va Dy 1a duong kinh dam va, duge hién thi béi:

i

. % N
[N 2o g 717 12
D=2 TH T Gnge B 1-(sin9-—-‘;‘,] +B041- sing @2.7)

i
Vl;' ¥ i

Trong d6 LD 1a chiu dai tau v6i tau loai / trong dwdng thiy 1, L® la chiéu
dai tau v6i tau loai j trong dwong thiyy 2. BiV 13 chiéu rong tau voi tau loai i trong
dudng thiy 1, BV Ia chidu dai thu voi tau loai j trong dudng thiy 2. V V13 van tbe
tAu v6i tau loai i trong dudng thiy 1, Vi@ 14 vén tbc tu véi tau loai j trong dudng

thuy 2 va 6 1a gbc gitra cac hudng cia hai dudng thiy noi trén.
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Hinh 2.4. Tinh huéng d4m va do cit huéng
X4c suat hinh hoc ¢6 thé dugce tinh todn bang céng thirc sau:

Q"o
N,=33 j Wﬁ”(;) F34z W, D,dAAr
I

LI ¢+ [ T

(2.8)
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Trong d6 4 13 viing nuée bién duge xem xét.

Cén phai chi ra ring, khac v6i thudt toan ctia Fujii st dung ty trong tau vé sb
lrong tau trén modt don vi dién tich, thi thudt todn cia Pedersen lai stt dung luu
lwong giao thong Q (luu tugng tau trén mot don vi thoi gian) trong céc phrong trinh
(5) va (8).

Pedersen dua ra phuong phdp toan dién dé tinh toan, danh gi4 xdc suét hinh
hoc. Dua vao gia thuyét thyc t€ hon, cac tiu dugc phéan loai dya trén khoang cich
chia cac tau do tir hudng théng thuyén da duoc dinh truéc (dudng tam), 12 khoang
cach c6 tinh dén cac doan ubn cong, 4p dung Iy thuyét x4c suit. Tuy nhién, cich x4c
dinh phén bb x4c sudt va cac dic tinh 12 mdt tré ngai, do khong thé dé dang c6 dugc

dfr liéu vé chuyén dong ctia tau.

2.1.2.4 Thuit toan ciia Kaneko

Kaneko d& xuét thudt toan vé tinh toan x4c sut hinh hoc trong 2 tinh huéng cu
thé. Mot tinh hudng 13 ving bién hinh tron véi huéng tau tiy y va tinh hubng khac
1a ving bién hinh chir nhét véi hudng tau cb dinh. Khi khoang céch gitta hai tau nho
hon 7, thi phai tinh dén tinh hudng gap phai nguy hiém, Déi véi tinh hubng ving
bién hinh tron va hudéng tau thy ¥ thi s6 Iuong tau ddm va clia mdt tau trong thoi

gian T la:

_4pWrT 2Ja
Ao = - (1+cr_)E[--—-—-l+aJ, (2.9)

Va:

7 z 7
E E—IE_I._ =I~2 ]—Msinlgdg, ‘
Vv, | do V4V, (2.10)
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Trong d6 p 14 sb lugng tau di chuyén trung binh trong khu vue. ¥ [a van tbe
cta tau khéc, a = Vo/V, va Vo 1a vén tau cia riéng tau, 6 14 géc gifta cdc hudng cia
riéng tau va cac tau khéc. B5i véi tinh hudng 1a viing bién hinh chit nhat véi hudng

tau c¢b dinh thi sb lvong tau dam va clia mot tau trong thoi gian T la:

A, = pV 2Tyl +0* +2acos 8. (2.11)

Ciing c6 thé thdy rdng, tinh hubng ¢6 huéng tau tiy y din dén nhiéu hon 10%
céc vu dam va nguy hiém hon 13 tinh hudng c6 huéng tau c¢b dinh. Do ty trong giao
thong cia tau trong ving bién 16n duge gia dinh 12 ddng déu, nén thuét ton cua
Kaneko phit hgp hon khi dugce st dung trong khu vuc ving bién I6n hon 1a trong

dudng thiy chét hep.
2.1.2.5 Thuit toan COWI

MBdt thudt todn toén hoc thyc té da duge p dung trong béo céo cia COWI dé
tinh toan tAn suét ddm va. Dbi v6i cac tinh hudng song song (d4m dbi dau hogic vuot
qua, xem Hinh 2.5 va Hinh 2.6), thn sudt dam va tiy thudc vao chiéu dai ciia doan
tuyén, cudng do giao thong ciia mét trong hai huéng di chuyén, chidu dai va téc do

cua tau, su sai Iéch clia tau so vé&i truc tuyén va xac suat nguyén nhén Pe.

Tén sudt cia 2 tau dam va trén dudng thily song song 1a:

Py=Fpx Fyx By xkyg, (2.12)

Trong 6, P¢1a tan sut gip nhau hang ndm trong mdt doan tuyén (van dé ve
thoi gian va chiéu dai tuyen);
V1 -V 2
A2

P, =LN,N,

]
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L 1a chidu dai cta doan tuyén, N; 12 s6 lugng hang nim cta tau 1 di qua, N2 1a
s6 lrgng hang nam cua tau 2 di qua, Vi 1a the do cha tau 1 va Vs 12 toe do cua tau 2.
P la x4c suit ddm va hinh hoc (vin dé vé chiéu rong),,B1 14 bé rong ctia tau 1, B 14
l1PG -8%5 4 tau 2 va c 1a chiu rong ctia doan tuyén, P, 12 x4c suit nguyén nhan va

duge 14y 13 3E-04 trong bdo cdo. kzr 12 yéu t6 giam thidu rui ro va duoc 14y bang

§ 0,5.

T Vi LBy
N\ :] -
" -
\
? \ .

ll".
z em——_
‘ viLb, |/ 1

Route length, L

Hinh 2.5. Tinh hubng dam va do dbi huéng

/ —> C——>
i Vh Ll.Bl ﬂ' o \"'." L:'B: ”1 a

Route length, L

Hinh 2.6. Tinh huéng dam va do vuot

Tén suét ddm va giao nhau tiy thudc vao thuat toan giao nhau (kiéu X hoic

kiéu Y, xem Hinh 2.7), cuong do giao thong cia mot trong hai hudng di chuyén,
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chiéu dai, chiéu rong va tdc d6 cua tau, gbe giao nhau, xac suit nguyén nhan Pe, xéc

suat ma dau vét ciia ca hai tau khi giao nhau.

Va tn suét duoc tinh bdi cong thire sau:

PX:H){Pﬁ)‘{ IC:.:)( kﬂi\'! } (213)

Trong d6 P1 ]a x4c sudt ma diu vét cta hai tau giao nhau, dbi véi giao nhau
kidu X, thi Py = 1, dbi v6i giao nhau kiu Y c6 giao diém thi P1 = 1 va d6i véi giao
nhau kiéu Y khong c6 giao diém thi Py = 0. Néu kh¢ % ="0=¢"") ¢ diém giao nhau
hay khéng, thi 61 véi giao nhau kidu Y, P1 = 0,5. 12 x4c sudt ddm va hinh hec, thy

thudc vao khodng thoi gian t6i han At (xem Hinh 2.6), va:

A r{m A LA

- - - - L V, |+ LV,
SV lsing tane|” fsing gt Al Ll (2.14)

Xé4c suft nguyén nhan P, duge 1dy bang 3E-04, Néu mot trong hai tu c6 nguy
co d4m va cé dich vu Hoa tiéu (hodc c6 kinh nghiém tai chd hodc duge ting cudng
vé6i céc tidu chudn an toan), thi hé sé giam thiéu roi ro s& 1a ker = 0,75. Néu ca hai

tau déu 4p dung bién phép giam thiéu rui ro, thi kzz = 0,5.

Thuét todn ap dung trong bao cdo COWI dwge dua trén khai niém tuong ty
trong thuft toan cia Pedersen. Thudt todn nay xem xét thém céc hé s6 giam thiéu rai
ro, 12 céc hé sé bd xung thém tinh linh hoat cho thuat todn. Tuy nhién, bing cich

nay hay cach khac, cidc h¢ s6 giam thiéu rdi ro duge xac dinh m§t cich chu quan.
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Hinh 2.7.Céc tinh huéng mau d4m va do cit hudng
COWI da gidi thiéu mot thuit tosn mic can/tiép xuc tuong tr. Hai thuat toan
déu duge xem xét, mot dugc goi 1a mic can do di chuyén sai va thuat toan kia dugce

goi 14 méc can do quay sai hwéng (hinh 2.8 ). Tan sudt méc can do di chuyén sai 1a:

P, = Pa%kmkoc (2.15)

Va:

Fp=Flo)-Fla,), (2.16)

Trong d6 oy 1a gidi han trén cta gbéc toi han, oz 14 gidi han dudi cia goc téi
han va F 12 phan b6 ngang cla huéng tau. Pc 1a hé s& nguyén nhin; hé s6 khoang
cach kpe 12 10nm/khoang céch; va hé s giam thiéu rii ro kg 14 0,5. Tan sudt cla

mac can do quay sai huong la:

Py = Py FoFckig (2.17)

By =Fla)-Fa,), (2.18)

Va:

FES

Br= e’ (2.19)
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Trong d6 Pnr 12 tin sudt hang ndm ma tau nh& nhip va khong stra chiva sai sot
sau d6, nhung ciing d& dang huéng vé, A 1 tin sudt kiém tra (tir 0,5 - 1 phut), x Ia
khoang cach giita diém quay bi nh& va mit dit, ¥ 1a van tdc tau. P 12 hé s& nguyén

nhan; va hé s6 gidm thiéu rii ro ke 13 0,5.

,-"f Boa poaia

Grrovpding Jdug 10
Enprocise navigmion

Croundiog due 1o
missed tum

Hinh 2.8 Mic can do di chuyén sai va quay nh& nhijp

Trong thuét toan COWI, x4c suit hinh hoc dugce chia thanh mét sb xac sudt
doc 1ap. So voi thudt todn clda Pedersen, thi cac thuét toan kbdc thudng thuén tién

hon khi sir dung trong cac dyu an thuc t& do ¢6 sin cac dit lidu v& tham sé diu vao.
2.1.2.6 Cac thuit toan khic

Ngoai céc thudt toan nhu da d& cép & trén, mot sb thuit toan moi cling duge
phét trién bdi céc nha nghién ciu. Mot thuét todn bude ngiu nhién don gidn da
dugc xay dung tai Tan va Otay (1999) nhim ude tinh x4c sudt hinh hoc. Roeleven
va cac ddng nghiép (1995) da tinh toan xéc suét gdy tai nan bang céch phit hgp céc
thudt to4n tuyén tinh da dugc tdng quét. Geng va céc dbng nghiép (2009) di lam
cho phén bb tuyén tau pht hop béng céch quan sat hién trudng, va sau do, tinh ra
xac sudt dam va gifta tdu va cdu. Debnath va Chin (2009) va Chin and Debnath

(2009) da nghién ctu vé nguy co ddm va di nhin biét dugc tai ving nude cang.
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2.2 Mo hinh ES (Environment Stress Model)

Nhu trén da trinh bay, cdc moé hinh danh gia 4p dung phuong phdp théng ké
khong c6 kha nang cung cip thong tin dinh Iwong lién quan dén rdi ro dam va cia
tirng tau cu thé theo thdi gian thye. Vi viy cdc md hinh danh gid an toan cla ving
nude theo ap dung phwong phép théng ké khong phi hop dé Gng dung vao phén

mém ma dé tai mong muodn xdy dung.

Vao nam 2002, Gido su Kinzo INOUE cua triromg Pai hoc Hang hai KOBE
Nhit ban va cac c¢dng su di gidi thiéu md hinh Environment Stress Model (goi tat [a
ES Model) tai Hoi nghi Quéc té v& Hang hai do PIANC tb chic. M6 hinh dp dung
phuong phap tiép cén phén tich tdng hop céc rii ro (comprehensive risk analysis)
dé danh gia an toan clia mdt viing nudc thdong qua danh gid &4p lyc ma ngudi diéu
khién tau phai chiu dyng khi din tdu qua ving nudc. Véi cac théng tin dAu vio 1a
trang thai giao thong clia con tau: tdc do, hudng, ¢ tau, khoang cach dén cac
chuéng ngai vét xung quanh, vi tri va tde d6 clia céc thu xung quanh v.v. md hinh s&
dua ra dugc gia trj dinh lugng phan anh mic d6 4p lyc ma mdi trudng giao thong
dang gy nén dbi v6i ngudi didu khién tau.

M0 hinh ES d3 va dang dugc ap dung rong réi tai Nhat Ban va Han Qudc, diéu
ndy cho thdy do tin cdy va chinh x4c cia mo hinh da dugc ching minh qua thye
tién.

Vi céc Iy do trén, mé hinh ES s& 13 md hinh phit hop dé c6 thé 4p dung trong
phén mém. Chi tiét v& mé hinh ES s& dugc trinh bay chi tiét & phan sau.

2.2.1 Giéi thiéu

Mo hinh ES (Environmental Stress Model) 1a mé hinh ¢ dénh gia v& mirc d6
khé khin cia viée diéu khién con tau khi trong ving nudc han ché va mat do giao
thongdoéng dac. Nhitng mtc d§ cing thang cta ngudi di bién trong thudt toan nay
duge gioi tﬁiéu nhu nhitng 1iét k& phirc tap va nhitng mtc d dé dugce tinh toan trén

nén tdng co s& cua thdi gian con lai dén mdt moi nguy hiém trd thanh hién thye.
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Thuét todn nay cling dugc phén loai theo tiéu chuan cho phép clia mot mic do cing

thdng co ban dya trén gia tri ap luc 1én ngudi di bién.
Bang sau trinh bay tom tit cac wu va khuyét diém ctia mé hinh,

Bang 2.1. Uu khuyét diém ctia md hinh ES

o Rét tét dé d4nh gid mdi nguy hiém trong khu vyc & nhiing
didu kién khoé khin cta ving nude.

e Thich hop cho viéc tim ra phan ludng hang hai.

Diém manh o Thi nghiém mé phéng va két qua ctia né 1a thich hop cho
viéc ung dung.

o Rt tdt cho viéc danh gia kha ning lam chi duge méi nguy

hiém (vi dy: thiét ké méi cia hé théng phan ludng)

e Chua dugc ap dung rong réi trén the giGi
Piém yéu e Céc hé sb 4p dung trong md hinh dua trén cdc nghién clru

tai ving nude Nhit Ban va thuyén vién Nhat Ban

2.2.2 DPanh gid an toan giao thong thiy dwa trén danh gia mirc 4§ khé khin
khi din tiu do méi trwdng va diéu kién giao théng giy nén

Trén bién rong, ngudi didu khién tau bi gip phai nhitng han ché do céc chudng
ngai vt cb dinh gdy nén nhu bd bién, phao ludng v.v. va c¢é du thoi gian dé tranh va
v6i cée tau khac. Chinh vi vay, ngudi diéu khién tau hoan toan khéng cam thiy c6
ap luc khi diu khién tau hanh hai trén bién rong.

Trong ving nudc han ché, viéc dbi huéng tau dé tranh va bi han ché ca vé
khong gian 18n thoi gian do anh hudng clia dudng bd, cac muc tiéu b dinh va cic
tau xung quanh. Chinh cac yéu té nay gy ap lwc 1én ngudi didu khién tau, lam cho

ngudi diéu khién tau dan do va kho khin trong viée dieu dong tau.

Trong khi din tau, néu c¢6 nhitng tdu khéc xuat hién & gan va c6 nguy co dam

va v6i tau theo hudng dang chay, ngudi di bién s& cam thiy 4p luc cing thing thém.
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Su cing thing sé& tré nén 1on hon khi bi gidi han vé thoi gian phai tién hanh tranh
va. Vi vdy khai niém 4p lyc cla moi trudong giao thdng (environment stress) dugc
dinh nghia 1a sy kho khin gy nén cho ngudi diéu khién do céc yéu t5 mdi truong

hang hai xung quanh: b&, muc tiéu ¢6 dinh va tau khac.

Mb hinh ES (Environmental Stress Model) dd dugc phat trién dé danh gia dinh

hrong khai niém 4p luc cia méi trudng giao thong, goi tét 14 &p hre mai trudng,

Gia tri ES (Environment Stress Value) dugce dinh nghia 1a gia tri dinh lugng
mirc d6 kho khin do muc tiéu (bo, phao, tau v.v.) gy nén ngudi di bién trong qua

trinh din tau cho dén khi muc tiéu duge di qua.

Gia tri ES_L (Environment Stress Land Value) dugce dinh nghia la gia tri danh
gid dinh lugng 4p luc (stress) do phai tranh va véi bd va cac chudng ngai vét cb

dinh gy nén cho ngudi diéu khién tau.

Gia tri ES_S (Environment Stress_Ship Value) dugc dinh nghia 1 gia tri danh
gia dinh lwong 4p luc (stress) do viéc phai tranh va véi cac tau khdc gy nén cho
ngudi didu khién tau.

Gia tri ES_A (Environment Stress_ Aggregation Value) dugc dinh nghia la gia
tri danh gia dinh lugng tdng hop 4p lwc do phai tranh va véi by, muc tidu ¢b dinh va
tau khéc giy nén cho ngudi didu khién tau,

2.2.3 Tinh toAn gia tri 4p lwe mdi trudong

Hang hai ty do cla ngudi di bién dd duoc gidi han bdi mobi trudng hang hai
xung quanh trong didu kién dia hinh nhw:; dé chin song, bo, bii can, vv....va gid tri
dinh luwgng ap hyc moi truomg hang hai biéu 1o ap lyc cia mét nguoi thuy tha trong
sudt qua trinh diéu khién khé khin ctia con tau.

Mit khac, trong mdi quan hé gitta ngudi di bién va méi trudong giao thong
hang hai, nhitng con tau khac hang héai xung quanh nhiing khu vure cAm. Ap luc 1én

trén ngudi di bin s& phy thudc vao mirc @6 han ché xung quanh nhitng con tau d6
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tai thod diém diéu déng tranh va, gia tri dinh lwong nay dién ta nhu 1a gia tri ap luc

mdoi tredng,

Nhitng gia tri 4p luc moi trudng dugce tinh todn theo cac budce sau:

1. Hudng hién tai ciia con tdu dugc coi nhur 1a trung tdm va kiém tra céac

mdi nguy hiém tir 90° bén man trai sang 90° bén man phai;

2. Tinh toan thoi gian ddm va ( R/V ) trén mdi huéng tuong tmg mdi do

duge chia thang khoang cach dén mbi nguy hiém bdi tbe d6 hién tai cia

con tau,;

3. Tinh to4n hé théng muc d6 khé khan didu khién con tiu trén timg

khoang thoi gian dam va;

4.  Tinh toan tat cd murc 6 khé khin di€u khién con tau béi tong tat ca cac

gia tri d& duogc tinh toan.

Gia tri 4p lyc mdi trudng giao thong va gid tri ap lyc mdi trudng dia hinh da

duoc tinh todn trén hé thdng tai cing mot thoi didm dé tranh va (Thoi gian cho dén

khi moi nguy hi€m ti€m &n trong sudt qua trinh hang hai dugce dua ra bdi moi

truong xung quanh). Gid tri nay cho phép bi€u 1§ cdm nhén cla ngudi di bién vé

mire d6 kho khin d& didu khién con tau trong qué trinh tiép cin méi trudng dia hinh

va giao théng hang hai. Nhu viy, gia tri nay c6 thé duoc bidu 16 [am sao dé ngudi di

bién c6 thé viegt qua kho khén vé diéu dong con tau.

Gi4 tri 4p lyc d3 duge quan sét cho mdi d6 hudng ng tir huéng di hién tai ctia

con tau va dugc trinh bay béi cong thire sau:

SIL = AR/V)
va

SIS = AR/V)

(2.20)

@.21)
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G ddy SIL 14 danh gia chil quan clia ngudi thuy thi phy thude vao thoi gian
dén diém dam va (Time to collision) véi bd va SIS 1a dénh gia chi quan cva ngudi

di bién phu thudc vao thoi gian dén diém dam va voi tau khac.

R 14 khoang céch gifta muc ti€u ho#c tau khac dén tau ta va V 13 van tdc coa
tau ta. Hé sb danh gid mic @6 phu thudc cia cac gia tri SJL va SJS vao thoi gian
dén diém dam va (TTC) duge x4c dinh bing phuong phap théng ké dua trén céc két
qua c¢é duge tir thuc nghiém bang céch sir md phdng budng 14i va céc két qua khao
sat danh gié trén cac s quan hang hai.

Cam nhén nguy hiém cho cing mét myc tiéu can thay ddi theo phuong vi clia
muc tiéu. Tuén theo lya chon cia ngudi st dung tir phia trwde dén huéng 110°man
phéi qua 110° man trai tir hudng di hién tai cta tau. Néu khéng c6 nguy hiém trén
bat ky hudng di nao, thi gia tri SJ 1a 0 trén céc phuong vi tir 90° phai sang tréi, vi
véy 0 x 180 = 0 dugce gan cho 1a gid tri ap lyc céng thing nho nhéit. Néu mot mdi
nguy hiém tirc thi, khéng quan tim dén hudéng di clia con tau, gid tri SJ 1a 6 trén céc
phuong vi tir 90° phéi sang trai, vi vay 6x 180 ~ 1000 dwoc gan cho 1a gié trj ap luc

cing thang 16n nhét.

Néu gia tri SJ nhé hon 500, n6 s& khong dang ké nghia 1a khong ¢6 sy nguy co
nao déi véi con tau, ¢6 thoi gian dé thoat khéi mdi nguy hiém, va 4p luc 1én nguoi
thuy thd loc didu khién con tau Ia chip nhan dugc. Néu gi4 trj SJ ndm trong khodng
500 dén 700, n6 s& 1a rat thip nghia 13 ¢6 sy nguy hiém va ap lyc 1én ngudi di bién
trong qué trinh didu khién con tau vin chip nhén duogc. Néu gia tri SJ ndm trong
khoang 700 dén 900, n6 s& 13 t61 han nghia I3 ¢6 sy nguy hiém va khéng dd thoi
gian d& tranh khoi méi nguy hiém va 4p luc 1én ngudi di bién trong qué trinh diéu
khién con tau khong thé chdp nhan dugc. Néu gia tri ST nim trong khodng 900 dén
1000, n6 s& 1a thé tham nghia 13 ¢6 sy nguy hiém, khéng c6 thdi gian dé tranh khéi
mbi nguy hiém hoic thoi gian bi gidi han tbi da, mot vu va cham hodic mic can sip
x4y ra va ap Iuc 18n ngudi di bién trong qua trinh didu khién con tau khong thé chip

nhin duge.
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Bang 2.2. Xép hang cing thing va mic d6 chip nhan

Danh gia Gid tri ap
. .z Tiéu chi
cda nguoi di bién luc ES
0 Cyc ky an toan 0 Khong dang ké
1 An toan Khéng dang ké ,
) \ Chép nhén duoc
2 Hoi an toan Khong dang k&
3 Binh thuong 500 Khéng dang ké
4 Hoi nguy hiém 750 BAt dau nguy hiém )
L L Khéng chap nhin
5 Nguy hiém 900 Nguy hiém
. 2 . \ duogc
6 Cuc ky nguy hiém 1000 Rat nguy hiém

2.2.4 Phuong phidp tinh toian gia tri ap lye giy nén bdi yéu t6 dia hinh
(Environment Stress by Land # ESL)
Dudi ddy 1a tudn ty cic bude dé tinh toan gia trj 4p luc gy nén bdi yéu tb dia
hinh (ESL):
(1)  Tinh to4n dén huéng di cla thu trong pham vi 180°;
(2) Tinh toan thoi diém ddm va (TTC) cho mdi mét hudng chia d6 trong
pham vi 90°man phai qua 90° man tréi tir huéng di hign tai clia tau;

(3) Chuyén dbi cac gia trj thoi diém ddm va (TTC) vao nhén thirc an toan
ctia ngudi thiy thi cho mdi d6 trong pham vi 90° man phéi qua 90° man
trai tir hudng di hién tai cla tau.

Dudi ddy dua ra cong thirc chuyén dbi [a sy hdi quy di tim ra trong cdc thir
nghiém mé phong didu khién tau véi 31 chi d2 va hé théng céu héi véi 573 cau trd
1o,

SIL= axTTC +p (2.22)

SIL=axR/V)+j (2.23)




47

voi:
~ a=-0,00092 x logl0O(GT) + 0,0099 néu GT < 10.000 (thn);
~  a=-0,006671 x exp{-7x10-6(GT)} néu GT > 10.000 (tén);
- B=-3.82

_ §JL: Cam nhén ciia ngudi thuy thi 1én mirc d0 kho khan didu khién con

tau cho dén khi thoat khoi muc tiéu nguy hiém;
_  R:Lakhoang cach dén muyc tiéu nguy hiém, duoc tinh bing m;
—  V:lavén the cta tau ta, dugce tinh bang m/s;
- GT: La trong tai cta tau;
- a,P:Lacaché sb.
M&bi quan hé giita cam nhén ciia ngudi di bién va gia tri SJL nhu sau:
+2: Néu murc d6 hoan toan an toan;
+2: Néu mtrc d6 an toan;
+ 1: Néu mirc d6 hoi an toan;
0: Néu muc d6 can bang ;
- 1: Néu mttc do hoi nguy hiém;
- 2: Néu mire d6 nguy hiém;
- 3: Néu mirc do cyc ky nguy hiém.
2.2.5. Phuong phap tinh todn gia tri 4p luc méi trwong giao thong.

Dudi day 1 tudin ty cac bude dé tinh todn oy thé gié tri 4p Iyc gay nén do viée

phai tranh va véi cac thu khic (Environment Stress by Ship # ESS)
(1) Thiét 18p khu vie pham vi. Khu vuc pham vi la khu vuc hinh oval xung
quanh tiu ta va céc tau khac khong phai ganh chiu. N6 dwoc st dung dé

tinh toan tinh hudng vira tranh dugc;
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(2) Tinh toan dén huéng di ciia tau trong pham vi 180

(3) Tinh toén thdi diém dédm va (TTC) cho mdi mot huéng chia do trong
pham vi 90° man phéi qua 90° man trai tir huong di hién tai cta tau. 4
day tau muc tiéu duge xem nhu [a mt d4u chdm va dugc tinh todn thoi

diém dam va dén khu vuc pham vi;

(4) Chuyén dbi céc gi4 tr thdi diém dém va (TTC) vao nhéan thic an toan
clia ngudi thiy thi cho mdi do trong pham vi 90° man phai qua 90° man
trai tir hudng di hién tai cua tau.

Dudi déy dua ra cong thirc chuyén di 14 sy hdi quy cén bing da tim ra trong

cac hé théng cau hoi véi 573 chu tra 161,

v

SIS = ax ( TTC xV/Lm )+ B (2.24)
SJIS= ax (R/Lm)+B (2.25)
SIS= ax (R’ )+p (2.26)

~- o= 0,00192xLm

Trong trudng hgp va cham véi thu cit rdng tir man phai:
- B=-0,65% log(Lm)

Trong trudng hop va cham véi tau cit hudng tir man trai:
- B=-0,65%x log(Lm)~—2,35

Trong truong hgp va cham véi tau d6i huéng:

- PB=-0,65x log(Llm)-2,07

Trong trudng hop va cham véi tau vuet:

~  B=-0,65x log(Lm)~0,85
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_  8JS: Cam nhan mc do su kho khan didu khién con tau khi khoang cach

dén gdn muc tidu nguy hiém.
—  R:Lakhoang cach tir tau do dén muc tiéu nguy hiém, duge tinh béng m;
—~  V:Lamdituong quan vén tbc coa tau d6 va tau muc tidu, duge tinh bang
m/s;
—  Lm: La trung binh céng chidu dai cta thu d6 va muc tiéu nguy hiém;
—  R’:Lakhoéng cach tir tau do dén tau myc tiéu ctng don vi tinh véi Lm;
-  o,p:Laciché sb.
Mbi quan hé gifta c&m nhan cta ngudi di bién va gia tri SIS nhu sau:
+ 2: Néu mtrc d0 hoan toan an toan;
+2: Néu mure do an toan;
+ 1: Néu murc d6 hoi an toan;
0: Néu mure do cin bang khong an toan va ciing khdng nguy hiém;
- 1: Néu murc @6 hoi nguy hidm;
- 2: Néu muc d6 nguy hiém;
- 3: Néu mirc d6 cuc ky nguy hiém.,
2.2.6. Tinh toan téng hop cac gia tri 4p luc mébi trudng

Trong trudng hop udc luong ap lyc moi trudng giao théng va ap lyc mdi
trudng tai cing mét thoi diém, tdng hop céc gia tri 4p hyc mdi trudng dugc tinh todn
bing cac bude nhu sau:

(1) So sanh trong qué trinh didu dong tau kho khan véi cdc myc ti€u gdy can

tré trén tuyén hanh trinh va céc tau 1an cén trén huéng mdi d6 trong

ham vi 90° man phai qua 90° man trai tir huéng di hién tai cta tau;
P phat q g
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(2) Tinh todn gi4 tri khé khin I6n nhét dwa vao thdi gian dén thoi diém va

cham cho mdi do chia d6;

(3) Tbng hop cdc gia tri 4p lwc cho mdi d§ chia do trong pham vi tir 90° tir

hai man tau.

Tbng hop cac gia tri 4p luc 13 thyc hién tinh todn céc gid tri &p lyc méi tredng

bing cong thirc sau:
ES L=Y{Wx(R/V)ad — SIL} (2.27)
ES S=3{W x ( R/V)ship—> max [SIS]} (2.28)

ES_A =Y max{ SJL,SJS } (2.29)
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CHUONG ITI. XAY DUNG PHAN MEM CANH BAO SOM NGUY CO
PAM VA VA MAC CAN

3.1 Gioi thiéu chung

Nhu d3 trinh bay trong chuong I ctia phén nay, an toan giao thong hang hai
trong duong thiy Viing Tau dong vai trd rAt quan trong vao viéc phét trién kinh té

ctia Viét Nam noi chung va Mién Nam Viét Nam ndi riéng,

Ngoai ra, cic két qua phan tich trong muc 2.2 cua chwong II cho thdy an toan
giao thong hang hai trong duong thiy Viing Tau co thé dugc cai thién bang cach si
dung md hinh thuit todn ES dé xay dung phin mém hd trg cho s§ quan VTS.

Vi nhitng Iy do trén, mdt phan mém ma ¢ thé tinh toan nguy co d&m va va
méc can trong thoi gian thuc va cdnh bao nguy hiém cho s§ quan VTS s& 1a mét hé
théng hd tro rat hiru ich cho sy quan VTS d& nang cao hiéu qua hoat dong cla
Trung tdm Viing Tau VTS va ning cao an toan hang hai, an ninh hang hai va bao v¢
moi trudng trong khu vuc nay.

3.2 Chu tric phin mém

3.2.1 So @b khdi ciia phin mém

i by || g
(DCM) (DPM) (GUI)
F 3 F 3 F 3
A4 v
Co s dit ligu (DB)  [¢

Hinh 3.1. So dd khbi ctia SVO
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* Chirc niing cta thu thap dit liéu Module (DCM) thu thép céc loai dif li¢u sau

(D
)
€)
4)
)
(6)
(N
8)

Pudng bd bién;

Thay triéu;

Ludng hang hai;

Vung nudc hep;

An toan khu virc han ché tc do;

Tau dit [iéu tinh: s& MMSI, tén, ho hiéu, kich thuéde, v.v...
Tau dit lidu chuyén di: dia diém dén, mén nuée, v.v...

Tau dit liéu ddng: vi tri, tdc do, hudng di, v.v...

Céc dit lidu tir (1) dén (5) duoc thu thap tir ngudi st dung . Cac dit lidu tir (6)

dén (8) da ¢6 thé dugc thu thap théng qua hai ngudn sau day:

Boi dit lidu AIS két hgp véi dit liéu déu vao ngudi st dung;

Boi dix lidu hé thdng VTS.

Céc dit liéu s€ duoc luu trit vao co s¢ dit liéu (DB) va sau do chuyén giao cho

Xt Iy dit liéu (DPM) .

* DPM sé& thuc hién cac nhiém vu sau day :

Piénh gia rii ro vé an toan giao thong hang hai bang cach s&t dung cac mo

hinh ES;
Dy doan vi trf tau dé danh gia nguy co méc can;

Kiém tra nguy co dam va dia trén vi tri tau thye té.

G cudi DPM s& giri cho ngudi st dung thong tin sau:




—  Gia tri dinh Iwong i ro giao thong hang hai cla tau (gié tri rdi ro) va
théng bdo canh bao trong tredng hop cod bét ky tau trong tinh hubng quan
trong hay tham hoa;

~  Théng bdo sy cb trén tau ¢6 nguy co méc can;

—  Théng bao sy cdnguy co dam va.

* Thong qua giao dign ngudi dung dd hoa (GUI), ngudi dung c6 thé x4c nhén
céc thong bao, dir liéu dau vao tir (1) dén (7) nhu & dé cdp & trén, xem nhét ky cia
bao dong, thiét 1ap gidi han bao dong, tiy chon ngudi ding v.v.

3.2.2 Modul thu thip dir liéu (DCM)

Pé tao didu kién thuén loi cho céc budc thyc hién phén mém, DCM dugc thiét

ké hai kénh doc lap:

Mot kénh thu thap dit lidu tir thiét bi nhan AIS va dir ligu ctia nguoi dung. AIS
Decoder Module (ADM) phu trach tin hiéu AIS giai mé va sau d6 luu trir co s§ dir
liéu. Dit liéu ddu vao A (UID A) s& nhén duge dir liéu dugc nhap tryc tiép béi
ngudi ding va sau d6 luu trf co sé dit ligu dé sira chira cac di ligu sai nhdn duoc ti

hé théng tir dong nhén dang AlS nhu:
—  Loai tau;
—  Kich thudce;
- Modn nuéc;

— Cangdénv.v.
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AIS hiéu (ADM)

Thiét bi thu Khai giai ma tin

Khéi thu thap dir

liu tir ngudi
dung - A

VTS

Khéi chuyén

VTS system

ddi dir liéu
(DCM)

Hinh 3.2. Modul thu thap dir li¢u (DCM)

Co séd
dir liéu

Céc dir liéu thu thap boi d4u vao A 14 hoan toan d6c lap véi dir liéu ciia hé

théng VTS. Didu nay s& tao diéu kién thuan loi cho viéc thyc hién hé théng trong

thvi gian thir nghiém tai Trung tdm VTS. Tuy nhién, béng céach st dung di liéu ddu

vao A, hé thdng chi ¢6 thé nhan duge dit liéu cia tau c6 lip dit hé théng tu dong

nhin dang AIS.

Diéu thu B thu thap dit liéu théng qua hé théng VTS sau d6 nhitng dit liéu nay

s& dugc chuyén ddi sang dinh dang dit liéu ctia Ma-dun chuyén ddi dit ligu (DCM)

va luu trit co sé diy ligu .
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Hau hét cac hé théng VTS c¢6 thé thu thap thong tin ctia tau thong qua radar,
AIS va s§ quan VTS. Nhitng dit liéu ndy s& dugce luu trit co s& dit liéu cia hé théng
VTS va chuyén dbi sang cac tép tin viin ban néu cin thiét. DCM s& truy vén dit liéu
tir co s& dit lidu ciia hé thdng VTS hoic 14y dix lidu tir tap tin van ban sau 46 chuyén
d61 ching va luu trit co sé dit liéu cia SVO |

Nhitng loi thé cia d4u thu B [a dir 1iéu toan dién hon ( tit ca cdc tau bao gdm
tau khoéng AIS) va chinh xac hon (dit liéu d& duge tich hop tir ba ngudn : radar ,
AIS va s§ quan VTS). Tuy nhién, dau thu nay doi héi SVO phai dugc két ndi véi
hé théng VTS. Vi vay, huéng dau vao B 14 phi hop véi viée théng qua thir nghiém
cia SVO tai cac tram VTS.
3.2.3 Modul xtt ly dir liéu(DPM)

Trén hinh 3.3. hién thi chi tiét cia modul xtt 1y dit liéu(DPM).

Tinh gia tri ap
Iuic mbi »
truding,

4 ap dung

mo hinh ES

Dénh gia rai
ro dam va

A

A\ J

Loc dir ligu

A 4

Dy doan:

- vi trf thu Dénh@gié rui .
- thiy tridu ro mac can
- do sau
- Squat
- UKC

y

\A

F 3

Cd s6 dir liu

Hinh 3.3. So dd xir Iy di¥ liéu Module (DPM)

Chirc néng cia cac bd loc dir li¢u: dya trén mdt danh sach cac s6 MMSI cia

tau cin duoc loai trir khéi sy gidm s4t an todn giao thong nhu tau Hoa tiéu, tiu
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thuyén ché khich nhé, vv (danh sdch nay digc nhép béi S§ quan VTS). Dt liéu sau

khi khu vuce dirge loc s&€ dugce chuyén dén khéi tiép theo.

Dua trén dit liéu d4 dugce chon loc, khdi tinh rai ro (Risk Calculation) s& tinh
toan gia tri ri ro cla mdi tau bang cach sir dung md hinh Enviroment Stress. Hinh
3.4,3.5 v 3.6 sau thé hién so dd thudt toén 4p dung mo hinh ES dé dénh gié dinh
lwong gid tri 4p lyc mdi trudmg 18n ngudi diéu khién tau.

Két qua &p lyc moi truong sau khi tinh todn s& dugce giri dén khéi danh gid va
cham (Collision evaluation) d danh gia nguy co va cham ciia mdi tdu dya trén gid

tri giéi han dwoc thiét 14p béi VTS vién.

Khéi du dodn s& du doan vi tri clia tau dya trén vi tri hién taihudng di so véi
mit dfc"it_ va khoang thoi gian dugc xdc dinh trude bdi ngudi sit dung (15phut,
20phut, 30phat, v.v.). Sau do chidu cao cia thiy tridu, d sdu, hiéu Ung squat cla
tau cling s€ dugc dy doan dé tim ra khoang an toan dudi day tau UKC (under keel
clearance). Céc két qua dau ra cua khéi nay (UKC tau) s& duge giri dén khdi danh
gi4 méc can dé danh gid nguy co cla méc can dya trén gia tri giéi han UKC d6 1a
d4u vao do s¥ quan VTS nhéap theo sb lidu ctia co quan Dam béo an toan Hang hai
clp va ¢6 sin trén hé théng VTS. So dd thudt toan ciia khéi nay dugc thé hién &
hinh 3.7.

Dit liéu lién quan dén tau cé nguy co va cham, nguy co méc can, dwoc giri dén
nhén vién s§ quan VTS théng qua giao dién nguoi dung dd hoa va luu trit co s& dit

liéu nhu mot ban ghi béo dong va bao dong cho ngudi s§ quan tryc ca VIS biét.
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ESL =0

Y

X4c dinh chuéng ngai vit ¢b dinh
trén huedng HT + i néu ¢o

C6 chudéng ngai Sai

vat ?

- X4c dinh thoi gian dén diém
dam va véi chudng ngai vat
- Tinh SJLi

SILi=0

Y

ESL = ESL + ESLi

i=i+1

Puing

l Sai

Hinh 3.4 Thuét toan tinh gia tri ESL




A 4

tau muc tiéu
ké tiépj=j+1

A

h

Xac dinh nguy co dim va véi tau
xung quanh j trén huéng HT +1

C6 nguy co ddm

Sai

Sai

va voi tau j

- X4c dinh thoi gian dén diém
dam va véitau ]
- Tinh SJSij

tau j 1a tau muc

tiéu cudi ?

$JSi = max (SISij)
ESS = ESS + SISi
i=i+1

L 4

i<=90

Hinh 3.5 Thuét toan tinh gia tri ESS




59

ESA=0
Y ) 4
Xac dinh ESLi Xac dinh ESSi
trén hudng HT +1i trén hudng HT + 1
k4 A4

A 4

ESAi = max(ESLi, ESSi)
ESA = ESA + ESAi
i=i+l

Sai

Hinh 3.6 Thudt toan tinh gia trj ESA
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Y

A4

Dy doan vi tri tau tai thoi diém hién tai + Tphat

h 4

Tinh thity triéu tai thoi diém hién tai + Tpnat
X4ac dinh do sau tai vi tri du doan

Tinh UKC

Sai UKC <
UKC min

bung

Bao dong

Két thiic

Hinh 3.7 Thuét todn kiém tra va bdo dong nguy co méc can cia tau

3.2.3 Modul giao dién d6 hoa ngwoi duing Module (GUT)
S dd chi tiét cia dd hoa giao dién ngudi ding Module (GUT) dugc thé hién

trong hinh 3.8 dwoi day:




Tir module xt ly dir liéu —» Bao déng &m thanh

»  Thdng bao béng chil

3| Hién thi giao thdng thuc

> Hién thi dudng bd

> Hi€n thi do sau

Cap nhat thdng tin
thay triéu

Hién thi va cip nhat
thong tin vé tuyén ludng

Cép nhét céc tly chinh
clia ngudi dung

Co s0 dif liu

Hinh 3.8. Md-dungiao dién dd hoa ngudi ding
Mb-dun nady ddm nhiém céc chirc nang sau:

—  Hién thj giao thong trong khu vyc trong ché d6 d6 hoa dwa trén céc dif

liéu thu thap duge. N6 mang lai cho cac s§ quan VTS mot céi nhin tryc

quan vé tinh trang giao thong trong khu vuc. Dé thuén tién cho nguoi su

dung, tinh hinh giao thong trong khu vic s& dugce hién thi trong mdt clia
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sd chinh (giao théng cua toan khu virc) va mét sd 6 clra s6 phu (giao

thong ciia khu vuc phy duge xac dinh bdi ngudi siv dung);

Thong bao cho nguoi st dung bing am thanh va tin nhin trong trudng
hop c6 bét k¥ tau c6 nguy co va cham, nguy co mic can dya trén dit liéu

tir dii liéu d dugc thu thap tir module dit ligu déu vao;
Thu thap dit lidu d4u vao cla ngudi sit dung nhu dudng bd bién, vimg
nude hep, bang thiy triéu, ludng, 46 an toan, gidi han gia trj rdi ro, han

UKC, thoi gian dy dodn, 4m thanh bao dong, mau sic clia bao, v.v...

3.3. Kiém tra phin mém

SVO di duge thi nghiém qua cic quy trinh sau:

1

2)

3)

4)

Kiém tra cac hoat dong chinh xé4c cha ddu vao A ctia m6-dun DCM (thu
thap dir liéu tir may thu AIS dugc két ndi v6i may tinh théng qua cong

dau vao truc tiép;

Kiém tra cac hoat ddng chinh xac cua dau vao B cia DCM mudule (sir

dung mét co s& dit liéu md phong mét co s& dif ligu cia hé théng VTS);

Kiém tra cac hoat ddng chinh x4c ciia Mé-dun xir 1y dit licu:

a. Tinh toan chinh xac gid tri rii ro bang cach s& dyng cdc mo hinh
thuét toan Enviroment Stress model;

b. Tinh chinh x4c cta vi tri dy doan, thuy tridu, d6 siu cia nudc va
UKC;

c. Hoat dong chinh xéc cta danh gia va cham, méic can va cac van dé
an toan cua tau thuyén.

Kiém tra chinh xdc cac hoat dong ctia cic chirc néing: hién thi tinh trang

giao thong, bao dong, thu thip dif ligu tr ngudi sir dung, v.v.. cia céc

mé-dun giao dién ngudi dung;
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5)

toc d6, do tin cdy va on dinh clda phian mém;

6)

toc do, dd tin cdy va 6n dinh cia phian mém.

Bang dudi day cho thiy két qua kiém tra cia SVO

Khoi dong hé théng sit dung kénh ddu thu A dé thu thap dit liéu, kiém tra

Khoi dong hé thdng sir dung kénh dAu thu B dé thu thép dit liéu, kiém tra

Bang 3.1. Két qua thir nghiém cia SVO

Stt

Danh muc kiém tra.

Két qua

Ghi cha

Kiém tra hoat déng chinh xac ciia ddu vao A cia module DC

M.

X4c nhan ring céc tin hiéu AIS duge gidi ma

So sanh véi cdc chuong

gian dai.

1 \ Co. s
va hién thi chinh xac. trinh pho bién khéc.
X4c nhan ringtin hidu vao va giai ma ludn _
. _ Trong vong 7 ngay lién
2 ludn hoat déng va on dinh trong mot thoi Cé.

tuc.

Kidm tra hoat ddng chinh x4c ctia ddu vao B clia module DCM.

X4c nhén rang cac dit liéu dugce luu trit chinh

Nhin thdy bing kiém

MObi trudng.

4 x4c nhu cdc dit liéu di dugce luu trit trong co Cé. . _
_ tra ngiu nhién,
s& dir lidu.
X4c nhan rang céc dir liéu luu trit lai qua ‘
) . Trong vong 7 ngay lién
5 trinh 1am viéc khdng nglmng va on dinh trong |  Co.
tuc.

mot thod gian dai.
Kiém tra hoat d6ng chinh xac cua khéi xtt 1y

Xac nhén ring tinh toan chinh x4c cac gié tri .

_ , , So sénh véi tinh todn

6 rii ro khiic phuc theo thuét toan cing thing Co.

bing tay.
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Stt Danh mue kiém tra. Két qua Ghi chi

X4c nhdn réng cac gia tri rui ro dugcty dong

7 tinh toan lai khi tinh hinh giao théng dugc C6. |Kiém tra bang mit.
thay dbi.

8 Tinh todn chinh xéc vi tri dy dodn. Cé.

9 |Tinh toan chinh xéc thuy triéu dy doan. C6.  |So sanh véi tinh todn

10 |Tinh toan chinh x4c SQUATdy dodn. C6. |bangtay.

11 |Tinh toan chinh xac UKCduy doan. Cé.

12 |Chinh sita hoat déng cia bao dfng dam va. Céo.

_ Kiém tra bing mat.
13 |Chinh sira hoat ddng cla bao dong mac can. Cé.

Kiém tra cac hoat d6ng chinh x4c cla céc chitc nang: Hién thi tinh trang giao thong,

béo dong, thu thap dit lidu tir ngudi st dung, v.v... ciia cac module giao dién GUL

liéu ngudi ding nhép vao.

14 Hién thi chinh x4c tinh trang giao thong. C6. | Kiém tra bing mét.
Chinh x4c man hinh théng béo bao dong va .2 s P
15 Co. Kiém tra bing mat.
bdo dong 4m thanh.
Chinh x4c hoat ddong cia nhan va luu trif dit ) . )
16 Co. | Kiém tra bang mat.

kiém tra toc 40 va su 6n dinh cia hé thong .

Khéi dong phin mém bing cach sir dung tin higu diu vao A dé thu thap dit ligu,

17

Téc d6 xtt 1y tir thu thap dir liéu ATS cho dén
khi két thuc hién thi thong tin khi tong sb tau
50 tau.

1
ot

Gidy.
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Stt Danh muc kiém tra. Két qua Ghi chu
Téc d6 xit Iy tir thu thap dir ligu AIS cho dén | 3
18 |khi két thic hidn thi thong tin khi téng s tau |
Gidy.
100 tau Y
Téc d6 xi Iy tir thu thap dif ligu AIS cho dén | s
19 |khi két thuc hién thi théng tin khi thng sé tau |
200 tau Gidy.
20 Xéc nhén riing cac chuong trinh chay khong Trong vong 7 ngay lién
. Co. ,
ngimng va on dinh trong mot thoi gian dai. tiép.
Mot sb hinh anh kiém nghiém phdn mém dugc trinh bay trong céc hinh nhu
dudi déay:

pest | CIUZARN IR IDAGION | ITBERE

o e

wolplelalaiololalmle olelale
(™ t=II=Ii=

Hinh 3.9. Man hinh chinh ctia phin mém
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Hinh 3.10. Dit liéu AIS ciia tu ma dugc nhén boiphin mém ShipPlotter
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Hinh 3.11. Dt lidu AIS cla thu ma dugc nhin bi phin mém SVO
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ésat ﬁ'ﬁ e

mEalmy e R

Hinh 3.12. Phin mém chay & ché d real time véi dit lidu AIS duoc 14y ra tir thiét bi
thu tin hiéu AIS (AIS receiver)

T N AL

;

i b

: Hinh 3.13. Phidn m&m chay & ché do play back vai dit ligu AIS duge 14y ra tir

Database {giao thong trong khu vuc dugce & bét ky thoi diém nao duoc hién thi lai) |
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Hinh 3.14.Mbt khu vuce duoc kiém tra
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CHUONG IV. UNG DUNG PHAN MEM TAI VONG TAU

4.1 Chc bwéc trién khai phin mém

Puoc su hb trg v& viéc 1ap trinh tir phia Thiy Nguyén Xuan Thanh. Phin mém
duge trién khai thir nghi¢m 14y tin hidu diu vao tirmay thu tin hiéu AIS trén laptop

dat tai tramVTS Viing Tau trong thoi gian 03 théng, tir thang 9 - thang 11.

Trong thdi gian nay hoc vién va ngudi viet phan mém da chinh stra cac
ngudng canh bao dé phan mém dura ra céc canh bao vé am thanh, mau séc, va tin

nhin twong d6i chinh x4c.

Sau khi cai dt cdc ngudng canh bao hop ly, phan mém dugc trién khai duya

vao tin hiéu déu vao AIS va theo d&i, ki€m tra hoat dong cia phin mém.

Hoc vién da chuén bi phiéu lay vy kién déanh gia tr cac 8§ quan VTS dya vao
phiéu thim do y kién duogc phét cho timg S§ quan VTS néu phan mém dugc trién
khai & tram VTS Viing Tau. Phiéu tham do y kién duge chudn bj sén (xem phén phy

luc 2).
4.2 Két qua danh gia phin mém

Do didu kién khdch quan nén phin mém chi dugc chay thi trén laptop cia ca
nhéan hoc vién ma chua dugce chay thir trén hé théng VTS. Cho nén phan mém chua
duoc phd bién rong rdi cho cac s§ quan VTS tai tram VIS Viing Tau dé danh gia.
Tuy nhién trong sudt thori gian thir nghiém (trong 3 thang) d6 hoc vién nhén thiy:

- Phin mém d3 dua ra c4c canh bao vé& dim va va méc can kha chinh x4c vdi
trang thai giao thong thuc té cha tau;

. Céc canh bso bing am thanh, hinh va chit gitip ngudi sT quan VTS ¢ thé
phanh chéng nhan dién dugc tau dang gip nguy hiém;

- Phén mém hoat ddng nhanh, bn dinh;

- Giao dién ngudi dung don gian va dé st dung.




KET LUAN VA KIEN NGHI
1. Két luén

Céc théng ké vé tai nan hang hai gin ddy cho thdy phén 1én tai nan xay ra tai
ving nude Viing Tau déu c6 lién quan dén yéu t6 nguoi didu khién tau vi vay khi
hiéu qua hoat déng cua tram VTS Viing Tau dugc néng lén thi ngudi didu khién tau
s& dugc trg gitp t6t hon, nén hanh hai cua con tau qua ving nude Ving Tau s€ an

toan hon.

Phian mém “Supporting Program for VTS Operator” viét tit 1a: SVO da duge
trién khai chay thi tai Viing Tau va da dua ra dugc danh gid tich cuc tir cac canh
b4o. Bén canh nhiing két qua da dat dugc can phai c6 thoi gian dé cai dit cac gia tri

ngudng nhim 1am cho canh bao duge chinh xac hon va tin cdy hon.
2. Kién nghi

Pé cho phin mém “Supporting Program for VTS Operator” hoat dong dugce
hiéu qua hon cén cac thong s6 dAu vao cia phin mém chinh xac. Vi vay, kién nghi
céc co quan chirc ning: Cuc Hang hai Viét Nam; Céng vu Hang hai Viing Tau,
Cang vu Hang hai thanh phd Hd Chi Minh va céc co quan Kiém ngu cén ban hanh
cac qui dinh vé lip dit hé théng nhan dang AIS khi d6 phdn mém sé& thu dugc cac
tin hiéu vé kich thuéc: tén tau; hd hiu; chiéu dai; chidu rong; téc dd; 6 nhén dang

vv...chinh x4c. Va phan mém s& dua ra cic canh bdo chinh x4c hon.
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DANH MUC TAI LIEU THAM KHAO:
I. TIENG VIET:

1) Qui tdc phong ngira ddm va tau thuyén trén bién ( COLREG 1972 ), Nha
xufit ban BO Giao Thong Van Tai;

2} Qui ché hoat dong tam thoi cia hé théng tro gitp hang hai khu vuc Sai
Gon — Viing Taw;

3) Ngiqui cdc cang bibn thuc tinh Ba Ria - Viing Tau va tinh Binh Thudn.
II. TIENG ANH:

1) An Overview of Maritime Waterway Quantitative Risk Assessment Models,
Suyi Li, Qiang Meng, andXiaobo Qu., National University of Singapore,

2) Safety management of vessel traffic in porls and waterways, Kinzo

INOUE, Young Soo PARK, Hideo USUL, Wataru SERA Kenji MASUDA




PHU LUC L. LICH TRU'C CUA TRAM VTS VUNG TAU

CANG VU HANG HAI TP HCM
TRAM VTS VONG TAU
LICH TRUC VUNG TAU THANG 8 NAM 2013
St Ho va Té 1234567s910111213141516171819202122232425262728293031*3
gvaten TTFIsIs Ml TIwI TIFIs|sIM|T|wW|T|F[S|[S|M[T{W[T]F[S[S[M|T|W[T|F|S
1 1[1]2 111]2 1 [HCHC[HCIBCHCHCHC] 2 11]2 17172 1]1]2
2 |P3 Duong Thanh Minh [HCJHCIHCJHC]| 1 | 2 11213 112]2 1 | 2 lncaducndBcucad 2 | 3 21213
3 |Ngé Ngoc Hai 3 |3 HCHd 3| |HC 3} [HC 3 1|3 1| 3 {Hcjad 3 2| 3 [HCHC 3| {HOHC
4  |Thach Khic Phong 1]3 11213 11213 3 2|3 11213 1]3 3 1133
5 |Pham Vin Thiém 113 21313 213 2 113 3 3 2|3 3 11213 1]
6 |Pham Bich Thuy 2 | 2| 3 [HCHCHARCHCHCH( 1 3 1213 11213 1| 2 [HCHAHCHCHCHC
7  |Nguyén Vin Lanh dildl|aijdd 3 1213 3 13 2133 1213 21313 131
1 [Nguyén Chi Trinh 3 213] |3 213 11213 1121]3 11213 11213 11213 1
2 |Tran Quéc Diing 213 211(2]3 1723 11213 11213 1213 1213 ]
3 |Nguyén Hitu Dat difdi]d|afd|2]3 11213 11213 11213 1213 11203 11213
4 |Dang Trén Hién 23] {2[3] laftj2l3] {tjal3]| f1}2]3} J1[2]3}] |112/3} |1/2]3
1 [Nguyén Triic Son 1j1]1]|1}1 X|X|X XIX[XIX|X XIX|X|X|X X[ X{X|X|X




L. Théng tin co bin ciia ngwdi dwrge tham khio § kién
Some general information of person who was asked to answer this questionnaire form.

— HIQ VA BB overvemrceecumastrareas s st
Name:

_ & nam lim viéc tai tram VTS Viing Tau & vi trf diéu hanh vién/ gidm sat vién VIS : nim
How many years have you worked in the Vung Tau VIS center as VTS Officer and/or VIS supervisor?

—  S4 nam kinh nghiém di bién : nam

How many year did you have in sea experience?
II. C4c ciu héi tham khio ¥ kién (Questions for asking your own ideas)
1. Ban vui long khoanh tron médt hogic nhiéu tiu trong cac tinh huéng sau, ma theo ban dang ¢ rdi ro d4m va cao va ngudi si quan VTS cén phéi cung cép
théng tin hd trg cho céc thu d6 (théng qua lién lac VHF) dé dam béo an toan giao thong.

According to your idea, please circle one or many vessels,in following situations, which have high risk of collision that a VIS Officer should give them supported
information (through VHF communication) to secure themarine traffic safety.
- ' k/‘ 1D Name Type LCA ! Beam | Drafi | CRS | SPD
‘ 4 GAS MOXIE Tanker | 122 | 20 | 49 | 340 | 10
| —
5 K 6 CAPE FELTON Cont. 170 23 8.9 143 14.8
‘; 22 EVEREST 1 Cont. 64 13 54 341 6.8
i ! 2 0o 0 Fishing
: — boat
15 | JAYA CONFIDENCE Cont. 71 17 5.1 167 11.5
1| 8 VSP EXPRESS Tug 53 10 3.5 137 14.3
|




mea.

Y.

cargo

D Name Type LOA | Beam | Draft | CRS | SPD
24 | PETRO EXPRESS 05 Others Hydrofoil passenger vessel

12 0__0 Fﬁﬁg

6 CAPE FELTON Cont. 170 25 89 167 10.1
20 | BoONTRIKA NAREE | Ol | 476 | 26 | 95 | 325 | 96




1)) Name Type LOA | Beam | Draft | CRS | SPD
9 GOLDEN NEXUS Cont. 112 19 5.6 346 6.2
20 EVER ELITE Cont. 299 42 9.0 349 11.5
16 SILVER SHADOW Cont. 186 25 6.1 339 7.3
42 TAU CA 24 Fishing boat

36 TAU CA 25 Fishing boat

iD Name Type LOA | Beam | Draft | CRS SPD
13 HONG HA GAS Tanker 79 12 4.0 143 143
68 APIL CAIRO Cont. 207 29 9.2 154 13.2
67 BBC GDANSK General | 150 | 13 | 61 | 336 | 43

cargo

32 KUOQ HSIUNG Cont. 166 27 6.9 344 5.8
65 UNI PROMOTE Cont. 182 28 8.6 324 4.3
36 TAU CA 24 Fishing boat

46 TAU CA 25 Fishing boat




ID Name Type LOA | Beam | Draft | CRS | SPD
32 | KUO HSIUNG Cont. | 166 | 27 | 69 | 321 | 116
13 | HONG HA GAS Tanker | 79 | 12 | 40 | 351 | 107
65 | UNIPROMOTE Cont. | 182 | 28 | 86 | 330 | 114
67 | BBC GDANSK General | 10n | 18 | 61 | 345 | 112
cargo
45 PRIME SUN Tanker | 130 | 24 | 8.1 | 345 | 105
62 | MOL COSMOS Cont. | 320 | 46 | 106 | 166 | 11.8
; 31 | JAKARTA BRIDGE | Cont. | 172 | 28 | 94 | 330 | 59
P 19 | PETRO EXPRESS 05 | Others Hydrofoil passenger vessel
} " 47 HAI LONG Others Pilot boat

2. Ban vui ldng cho biét, theo danh gié clia ban thi mirc d6 rii ro dam va ciia tau duge khoanh trdn trong hinh thuge mire néo trong 4 mire saw: Khéng cé
nguy co ddm va/ C6 nguy co ddm va / C6 nhiéu nguy co d4m va/ Nguy co ddm va 13 khong tranh khoi
Please give me know your idea about the risk of collision of the vessel in circle based on the following rank: Negligible / Marginal / Critical / Catastrophic.

l}\/_,, ID Name Type LOA | Beam | Draft | CRS | SPD
\ZKJ 4 GAS MOXIE Tanker 122 20 49 340 10
.k ;
i 42 6 CAPE FELTON Cont. 170 25 8.9 143 14.3
s N /\!-"
S 22 EVEREST 1 Cont. 64 13 5.4 341 6.8
Ts RN
R 12 0 0 boat
‘ iﬁ / 15 | JAYA CONFIDENCE | Cont 71 17 5.1 167 | 11.5
i L,
gu g\ﬁ | 3 VSP EXPRESS Tug 53 10 35 137 | 143

[] Khong 6 nguy co ddm va [0 Conguy codimva D1 Co nhidu nguy co ddm va [ Nguy co ddm va la khéng tranh khoi




1D Name Type | LOA |Beam  Draft | CRS | SPD

PETRO EXPRESS

24 05 Others Hydrofoil passenger vessel
Fishing
12 00 boat

6 CAPE FELTON Cont. 170 25 8.9 167 | 10.1

BOONTRIKA General
NAREE cargo

20 176 26 95 | 325 | 96

g,

[J Khong c6 nguy co ddm va O Coénguycoddmva DI Co nhidu nguy co ddm va 0 Nguy co ddm va la khong tranh khoi

, ?;;;:?‘. L/_ D Name Type LOA | Beam | Draft | CRS | SPD
IR S i 9 | GOLDEN NEXUS Cont. 112 | 19 | 56 | 346 | 62
20 EVER ELITE Cont. | 299 | 42 | 90 | 349 | 115

16 | SILVER SHADOW Cont. 186 25 6.1 339 7.3

42 TAU CA 24 Fishing
boat

36 TAU CA 25 Fishing
boat

[1 Khéng c6 nguy co dam va [0 Cénguy coddmva [1Co nhiéu nguy co ddm va [ Nguy co ddm va 1 khong tranh khéi




0 Khong

e ID Name Type LOA | Beam | Draft | CRS | SPD
Lo 13 | HONGHAGAS | Tamker | 79 | 12 | 40 | 143 | 143
t @ B | 68 APL CAIRO Cont. | 207 | 29 | 92 | 154 | 132
RN 67 | BBC GDANSK Gemeral | 15 | 18 | 61 | 336 | 43
'-;_\32 cargo
32 KUO HSIUNG Cont. 166 | 27 | 69 | 344 | 358
65 | UNIPROMOTE Cont. 1822 | 28 | 86 | 324 | 48
36 TAU CA 24 Fishing
boat
46 TAU CA 25 Fishing
. boat
¢6 nguy co ddmva [0 Conguy coddmva LICo nhidu nguy co ddm va [ Nguy ¢o ddm va 13 khong tranh khoi
1D Name Type LOA | Beam | Draft | CRS | SPD
32 KUO HSIUNG Cont. 166 | 27 | 69 | 321 | 116
oy 13 | HONGHA GAS Tanker | 79 | 12 | 40 | 351 | 107
65 | UNIPROMOTE Cont. | 182 | 28 | 86 | 330 114
i 67 | BBC GDANSK General | 15 | 18 | 6.1 | 345 | 112
- é‘ cargo
45 PRIME SUN Tanker | 130 | 24 | 81 | 345 | 105
o 62 | MOL COSMOS Cont. | 320 | 46 | 106 | 166 | 11.8
31 | JAKARTA BRIDGE | Cont. 172 | 28 | 94 | 330 | 59
19 | PETRO EXPRESS 05| Others Hydrofoil passenger vessel
47 11A] LONG Others Pilot boat

[0 Khéng ¢6 nguy co ddm va

[ C6 nguy co ddm va

[0 C6 nhiu nguy co dam va 1 Nguy co ddm va Ia khong tranh khoi




PHU LUC II

PHIEU THAM KHAO Y KIEN
QUESTIONNAIRE SURVEY FORM

Kinh giri: Cac didu hanh vién va Giam sat vién VTS fai tram VTS Viing Tau
Dear VTS Officers and VIS Supervisors in the Vung Tau VIS Center

Kinh thwa Quy vi, ning cao an toan giao thong thuy & ving nude Viing Tau 12 myc tiéu ma ching ta cung
huéng dén. V6i mong mubdn duoc déng gép mdt phan nhd bé cho myc tiéu dy, toi da nghién ciru va xay
dung phén mém hd trg ngudi didu hanh vién VTS theo thdi gian thyc (tam dét tén 12 SVO0), Phin mém s&
danh gia nguy co dém va gitra cic tau va dura ra cic canh béo nhim gitp cho ngudi diéu hanh vién VTS
lru y dén an toan giao thong ctia cic tau ndy d8 ¢6 thé hd tro kip thori nhdm ngiin ngira cic rdi ro c6 thé
Xay ra. Phén mém dugc xdy dyung dya trén md hinh dénh gi4 rii ro dam va gitra cac tau dd va dang dugc
{rng dung rong rdi & Nh4t Ban va Han Qube.
Phibu tham khao ¥ kin nay dugc xdy dung va giri dén Quy vi véi mong mudn nhan dugc ¥ kién danh gid
quy bau cia Quy vi vé& cac ndi dung:

- Céc d4nh gia v& an toan giao théng theo md hinh (thuét todn) st dung trong phén mém c6 phi hop

v&i thye té giao théng tai ving nude Viing Tau hay khéng?;

- Chc uu va khuyét diém cia phén mém;

- Céc déng gop cia Quy vi & cai thién phin mém.
RAt mong nhan duge su hd tro va gitp d& cia Quy vi dé phén mém c6 thé trd thanh mot edng cy (tool)
hitu ich trg giGp cho ngudi diéu hanh vién VTS.
Chan thanh cém on!
Dear Ladies and Gentlemen, improving marine traffic safety in the Vung Tau walerway is the goal which we are
directing toward. With a desire to contribute my small contribution to this purpose, I did research and built a
program for supporting the VIS Officers in veal time. It is called SVO (Supporting VTS Officers). The program will
evaluate collision risk of all ships and then give alarms on vessels which have risk of collision. This will help the
VTS Officers pay their attention to these vessels and give them supports timely for preventing accidents which may
occur. The program was developed based on a model (algorithm) for evaluating risk of collision which has been
used commonly in Japan and Korea.
This questionnaire form is made and given to you with a desire to receive your valuable idea about the following
contents.

- The collision assessment model (algorithm) was used in the application is suitable with the actual traffic in the

Vung Tau waterway o¥ not?;

- The advantage and dis-advantage of the program;

- Your valuable ideas for improving the program.
1 hope that I could receive your support and help for making the programbecomes useful tool supporting for the
VTS Officers.

We appreciate and thank you in advance for your valuable contributions!



3. Theo ban céc canh béo v& rii ro ddm va do phén mém dua ra cé phi hop véi thye té giao thong tai
thoi didm canh béo hay khdng dya trén cic mirc sau: Ludn fudn khac / Luén khac / Lic ding, luc khac
/ Thudng ding / Ludn ding

According to your idea, the alarms which are given by the program are suitable with the actual traffic situations
at that time or not based on the following scale:Always different / Usually different / Sometimes different,
sometimes same / Usually same / Always same

[ Ludn ludn khae OThudng khac [ Lic dung, Hae khac [ Thudng ding [ Ludn dung

4. Theo ban phin mém SVO c6 gy cho ban thém rdi khi phai chi y dén thém mot thong tin nita trong
qud trinh lam viéc?

Would you please tell me that does the program make you confuse because you have to focus to one more
information when working?

O Cé (Yes) 1 Xhéng (Noj
5. Theo ban néu phin mém SVO hoat ddng tét (titc c4c canh bao dua ra 1a chinh xéc) thi né o6 hifu ich
cho ngudi si quan VTS khong?
In case of the SVO program can give correct alarms, do you think that it will be a useful program for VIS
Officer?
O C6 (Yes) 3 Khong (No)

6. Vui Idng cho biét cdc gbép ¥ cha ban d& cai thién cho phin mém t4t hon
Would you please give me your ideas for improving the program?

a)

b)

d)




