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CHUONG 1. GIO1THIEU CHUNG

1.1 Datvan dé nghién ciru

1.1.1 Khai thac vdn hanh luéng tau

Trong thoi gian gan day, do6i tau van tai bién dén Viét Nam ngay cang gia tang vé s6 lvong cling
nhu trong tai tau vuot qua kha ndng ti€p nhan cla ludng tau theo thiét k& ban dau. Diéu nay dan
dén c6 thé mang dén nhirng rdi ro trong quad trinh khai thac. Do han ché& vé kinh phi dau tu mé&
réng, nang cap va nao vét duy tu luéng tau, viéc khai thic cac tau trong tai I&n trén céc tuyén
ludng hién hitu dang nhan duoc su quan tdm cla cdc nha khoa hoc va cdc co quan chirc ndng
lién quan.

O viét Nam, viéc xac dinh mé&n nudc 1dn nhat tau ng vai muc nude khai thac trén ludng tau
trong cac diéu kién thoi tiét cu thé van chd y&u dya vao kinh nghiém. Trong khi, 4p dung cac mo
hinh todn va phuong phdp mé phéng dé gia tdng mén nwdc van tai cda tau va han ché tai nan
trong qua trinh hanh hai |a gidi phap dang dwoc dp dung tai nhiéu cang trén thé gidi.

Qua khao sat mot s6 Cang vu hang hai tai Viét Nam, viéc nghién ciru 4p dung cong nghé hién dai
dé ho tro trong viéc didu dong tau cling nhu khai thac ludng tau rat dang dwoc quan tam.

1.1.2 Quy hoach va quan ly khai thac cdng bién

Qua cdac s6 liéu thdng ké tai mot s6 cadng bién Viét Nam cho thdy mat d6 va sd lugng cac loai tau
c6 trong tai nhd dén cang chiém ty trong I&n hon rat nhiéu so vdi quy mé doi tau theo dy bdo.
Bén canh dd, phan I&n cac cang bién Idn & mién Trung chiu tdc ddng truc ti€p cla séng va tai
trong moi trudng vdi bé cang khdng hoic it dugc che chan. Viéc dénh gia va du bao cac tac dong
nay trong budc quy hoach phat trién cang cling nhw qua trinh khai thac sau nay it duoc quan
tam. Hon nita, danh gia hiéu qua hoat déng clia cang bang phuong phéap truyén théng 1a hét sirc
kho khan va thiéu chinh xac. D& khic phuc duwgc van dé nay, 4p dung md minh mé phdng s6 1a
giai phép rat phd bién hién nay trén thé gidi.

V@i nhitng ly do trén, Trudng Dai hoc xay dung d3 két hop vdi Cong ty ¢ phan tu van Cang — Ky
thuat bién (PORTCOAST) d@é xuat dé tai nghién ctru “Ap dung mé hinh md phéng s6 trong quy
hoach va khai thac cang bién Viét Nam”. Dé tai da dugc Cuc hang hai Viét Nam chap thuan trién
khai va da dugc trinh Bo Khoa hoc cong nghé xem xét phé duyét.

1.2 Muc tiéu ctia nghién ctru

Nghién clru nay 13 moét trong nhitng ndi dung quan trong cta D& tai nén trén. Muc tiéu chinh cla
Dy &n nghién cru nay |a phat trién mod hinh phan mém trong s dung quy hoach va quan ly khai
thac cang bién. Viéc &ng dung phan mém nay nham giai quyét cac van dé sau day:

(1) T8i wu hda quy hoach dau tw va phat trién cang bién.

(2) Nhan dién duwoc nhitng kho khan va thuén loi trong qua trinh khai thac luéng tau va cang
bién ngay trong budc |ap quy hoach va trwdce khi né duoc xay dung.

(3) Tang nang luc khai thai d&i v&i moét sé ludng tau va cdng bién & Viét Nam.
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1.3 NOi dung va ciu tric bdo cao

Bao gbm cac chuong sau:

Chuong 1:
Chuong 2:
Chuong 3:
Chuong 4:
Chuong 5:
Chuong 6:
Chuong 7:
Chuong 8:
Chuong 9
Tai liéu tham khdo
Céc phu luc

1.4 Tuirviét tat

AIS
CBA
CDL
FTS
OCDI
PIANC
SHS
SM
SMSP
RTS
TFS
USACE
VTS

Gidi thiéu chung

Téng quan vé phuong phap mé phdng sé

Téng quan PPMPS trong cong trinh hang hai

Qua trinh hanh hai cla tau va cac mo hinh toan st dung trong MP
Thuét todn cia mé hinh phan mém OSEC 2020

Gigi thiéu phan mém OSEC 2020

Phan tich xac dinh quy mé t6i wu cac hang muc céng trinh

Vi du tinh todn

K&t ludn va ki€n nghi

Hé théng nhan dang ty déng

Phan tich Igi ich va chi phi

Cao do hai do

M6 hinh mé phdng nhanh

Vién nghién cltu b& bién va hai ngoai, Nhat Ban
Hiéu hoi quoc té va hang hai

Mo phdng lai tau

M6 hinh m6 phong

M hinh mé phong cang bién

M phoéng thuc

Mo phong luéng van tai

Hudéng dan thiét ké cong trinh b bién clia Hai quan My
Hé thong quan ly giao thong dudng thuy
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CHUONG 2. TONG QUAN VE PHUONG PHAP MO PHONG SO

2.1 So lwgc vé cac irng dung cua phuong phap mé phéng sd

Phuong phap mé phong s6 duoc (rng dung rat phé bién trong khoa hoc-ky thuat, kinh t&, x3 hoi
va cudc s8ng hang ngay. CS thé ké dén rat nhiéu rng dung ma ching ta thudng gdp tir nhitng mé
hinh vi md nhu du bdo bién déi khi hau toan cau, dy bao phat trién kinh t& x3 hoi ciia mot quéc
gia, mot nganh hay Iinh vye kinh t&, dy bdo sy phat trién hay suy vong cla mét gidng loai,.v.v
dén cdc mé hinh vimé hon nhu mé phdng mét su kién nao d6 da xay ra trong qua khr, mé phong
trong céc tro choi dién tlr hay phim hoat hinh. v.v.

Trong Iinh vue xay dung cong trinh, ching ta rat thudng gép md phong quy hoach phat trién dé
thi, mé phdng phan (ng hay kha nang lam viéc cia mét két cdu, md phdng két cau bi pha hoai
trwde va sau khi sup d6. M6 phdng dién bién thay d6i hinh thai cta dia hinh, dia mao duéi tac
dong cla diéu kién tu nhién.

Trong cdng tac quan ly khai thac va dao tao, ching ta cling rat thudng gdp cdc mo hinh mé phong
van hanh mét day truy@n san xuat, mé hinh mé phdng budng lai (may bay, tau bién,...), md hinh
m& phdng mot thi nghiém nao do.

M hinh md phdng s6 cling duoc st dung rat rong rai trong quy hoach xay dwng, thiét ké va van
hanh khai thic cdng trinh cdng. Téng quan vé phuong phdp mé phdng sé (rng dung trong xay
dung cong trinh cang sé& dugc dé cap chi tiét & Chuong 3.

Mot sb vi du trén cho chiing ta thay cé rat nhiéu loai md hinh khac nhau vé kich thuéc (d6i twong
can mod phong), tich chat, ndi dung va muc dich s&t dung ma & dé phuong phap mé phéng sé la
céng cu hitu hiéu dé gidi quyét cac van dé dat ra. Phan loai sy khdc biét gitta cdc m6 hinh md
phong nay s& duoc dé cap dudi day.

2.2 Phan loai cdc md hinh mé phéng sé

Dwa trén quy md, tich chat, ki thuat mé phéng va muc dich 4p dung, cé thé phan loai cac mé
hinh mé phdng nhu sau:

2.2.1 Phan theo th&i gian thwc hién mo hinh

Phan theo thoi gian mé phdng c6 md phong nhanh va mé phdng thuec.

(1) M6 phong nhanh: 1a mé phéng & d6 budc thoi gian dwoc nén lai. Nhd d6, ching ta c6 thé
mo phong mét su kién hay nhiéu kién xay ra trong mdt ndm nhiéu ndm cé thé dwoc rat
ngan con vai gid tham chi vai phat tuy thudc ndng lwc ca may tinh.

(2) M6 phéng thuc: 1a md phdng dién ra theo buéc thoi gian thyc. Nhiéu moé hinh mo phdng
thuc tao cho chidng ta cé cdm gidc nhu ching ta dang séng trong thé gidi hién thuc. Nhung
thuc té toan bé sy kién va hinh dnh dwoc md phdng théng qua may tinh.

2.2.2 Phan theo mirc dé twong tac giira cac déi twong trong mé hinh

Phan theo mirc d6 twong tac gitra cac d6i twgng trong md hinh ¢é cac loai: md phdng twong tac,
mo phong ban tuong tac va moé phong khong tuong téc.
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(1) M6 phong tuong tic: | mé phdong ma & dé cac ddi twong trong mé phong tuong tac qua
lai v&i nhau theo cac quan hé toan hoc nao dé. Cac quan hé toan hoc nay phan anh ding
ban chat vat Iy nhu ching dién ra trong thuc té.

(2) M6 phong bén twong téc: rat nhiéu cdc méi quan hé gilta cac d6i twong trong thyc té€ ma
cac tuong tac cla ching rat khé hodc chua thé xay dung chinh xac bang cdc ham todn
hoc. Trong truong hgp nay, ngudi ta thuong st dung cac cong thirc thue nghiém, cac ham
xac suat thong ké hay cac hé s6 kinh nghiém thay vao do.

(3) M6 phong khdng tuong téc: cac déi tuong trong mo hinh hoan toan khdng tuong tac vai
nhau. Vi du nhu mé phéng khéng gian 3D cta d6 vat, mé phdng trong phim hoat hinh. vv.

Ca ba loai md phong trén cé thé 1a mé phong nhanh hodc mé phéng thuc.
2.2.3 Phan theo loai theo loai mé hinh toan st dung trong mé phong

Phan theo loai ndy c6 mé phoéng ngiu nhién (stochastic) va md phéng khéng ngiu nhién
(deterministic).

(1) Céc su kién trong dién ra dugc moé phdng bang cdc ham xac suat ngau nhién trén co s&
phan tich thdng ké quy luat van ddng clda nd. Theo phuong phap nay, cac két qud mé
phong déu khac nhau gitta cac lan mo phdng trén cung mét diéu kién cda so liéu dau vao.

(2) Thay vi cdc ham xac suat, cac ham tat dinh (deterministic) dwoc sir dung trong mo phong.
Cac két qud md phdng theo phuong phap nay la nhw nhau cho cac [an mé phong trén
cung mot diéu kién dau vao.

2.2.4 Phan theo loai theo th&i diém md phéng
Theo loai nay cé:
(1) Dwa trén cac s0 liéu xay ra trong qua kh(r va hién tai dé du bdo twong lai; hay

(2) Dwa vao cac s6 liéu hién tai va qud kh(r gdn dé phéng dodn céc sy kién hodc dién bién da
xay ra trong qua kh xa.

2.2.5 Phan theo c6 hay khong c6 con ngw¢i tham gia
(1) Con ngudi cd thé 13 mét chi thé truc tiép tham gia trong qud trinh md phéng.

(2) Con nguoi khdng tryc ti€p tham gia trong qua trinh mé phéng ma thay vao dé la nguoi
may. Tuy nhién, d& nguwdi may ing st dwoc giong nhu con ngwdi van con rat nhiéu thach
thire va thoi gian dé thuc hién duoc.

2.2.6 Phan theo kich thwéc cia md hinh

Phan theo kich thwdc mé hinh cé mé phong vi mé va md phong vi md. Vi du khi md phong dé du
bdo tai nan hang hai trén mot vung bién véi nhiéu tuyén va déi tau van tai khac nhau |a mé hinh
vi mé. Trong khi du bdo md phong dé danh gia kha ndng tai nan cia mot con tau trong mot diéu
kién thoi tiét cu thé [a mo hinh vi mé. Tuy nhién, viéc phan chia nay chi |a khai niém tuwong déi.

2.2.7 Phan theo muc dich sir dung

Phuong phdp md phdng dugc st dung rat rong rai véi nhiéu muc dich khac nhau. N6i chung, cé
thé chia thanh cdc nhdm muc dich chinh sau:

(1) Trong cdng tac dy bdo vé quy mé kinh té& va xa hoi; phan tich du bao diéu kién tu nhién,
rdi ro, thién tai, v.v. T d6 ching ta c6 thé dua ra cac quy hoach téi wu.

(2) Trong cong tac tai tao cac dién bién, sy kién va su cd d3 xay ra trong qua kh.
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(3) Trong quan ly khai thac va van hanh mét qua trinh san xuat hay mot chudi cac hoat dong
dé dua ra céc gidi phap hay kich ban khai thac hay van hanh t&i vu.

(4) Trong huan luyén, giang day va dao tao.

(5) Trong vui choi, gidi tri va cac hoat dong cla cudc séng hang ngay.
2.3 Taisao nén sir dung phuong phap mé phoéng

U'u diém cla phuong phép truyén théng trong tinh todn quy mé, thiét k& quy hoach va khai thac
coéng trinh cang 1a don gian, khdng can nhiéu s6 liéu thu thap va thdng ké. Tuy nhién, phuong
phap nay cé nhitng han ché sau:

(1) Chico thé xem xét d&n mot s6 diéu kién thiét ké co ban (dac biét cac yéu t6 vé méi trudng
va doi tau). Bieu nay khéng phan anh ding thuc t& dan dén viéc thiét k& cé thé 1én hon
hodc thap hon nhu cau thyc té. Cong trinh cé dau tu qua mirc can thiét hodc khéng thuan
loi trong qua trinh khai thac van hanh.

(2) Qua trinh van hanh tau tlr khi di cang, hoat déng trén cac khu nudc, lam hang trén bén
va ro&i bén khdng duoc xem xét dén. Diéu nay dan dén cac chi phi khai thac va van hanh
tau va cong trinh bi bo qua.

(3) Chi c6 thé xem xét duwoc mét sb it cac phuong dn quy md, quy hoach va khai thac nhat
dinh. Hon nira, viéc diéu chinh thudng khé khan khi sé liéu thiét ké thay dai.

(4) Nang lyc van hanh cla tau khong duwgc xem xét.

(5) RUi ro trong qua trinh khai thac van hanh khéng duwoc xem xét dén hay ndéi cach khac
khong xac dinh duorc.

(6) Cac han ché trén dan dén khong thé tién hanh phan tich lya chon phwong an ti vu duorc.

Cac han ché& néu trén s& dan dén viéc la cong trinh dwoc thiét ké ton kém va/hodc khai thac khong
hiéu qua; hodc khdng dam bao an toan hay chi phi khai thac I&n. Doi khi cd cac van dé trén cé
thé xady ra dong thoi.

Phuong phap mé phéng cé thé khic phuc dugc cac han ché néu trén. Cling can phai lwu y rang
PIANC khuyén cdo phuong phép tat dinh (deterministic method) chi nén dp dung trong thiét ké
y twdng (concept) hodc co s& (basic).

2.4 Loiich va két qua tir phwong phap mé phdng sé

(1) Khac phuc dwoc tat ca cac han ché néu trén;

(2) Trén co s& cac két quad cta md phong, cho phép ching ta ti€n hanh phan tich lya chon
phwong dn quy hoach va khai thac t6i vu.

(3) Phuwong an md phdng cho phép céc bén lién quan nhu nha thiét ké, khai thac, quan ly va
dau tu cung tham gia trong qua trinh thiét ké. Vi thé dam bao dd tin cay va chinh xac cao.

(4) Cac két qua tinh toan truc quan, dé hiéu va dé thuyét phuc cac bén tham gia.

(5) Nhirng dién bién bat Igi, rdi ro hay khé khidn trong qud trinh van hanh khai thac cé thé xay
ra & twong lai cé thé dugc nhan dang nhd céc két qua md phong.

(6) Sau cung, mang lai lgi ich vé kinh té nh& viéc tdng ndng lwc thong qua hang hda cla cang.
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2.5 Mb phong sé ap dung trong trwd'ng hop nao
Nén st dung phuwong phdp mé phdng trong quy hoach, thiét ké chi ti€t va van hanh khai thac
cang. Dac biét trong cac truong hop sau day:

(1) Khu vue cé bién do thay triéu dao déng |6n;

(2) Ludng nam khu vuc bién hé chiju tac dung truc tiép cla séng;

(3) Cang dugc khai thac vai nhiéu loai tau, da dang vé ching loai va kich thuéc;

(4) Chon hudng tuyén ludng t6i vu khi qui hoach phat trién cang;

(5) Noi ludng tau thwong xuyén bi bdi I3ng va nao vét duy tu rat tén kém.
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CHU'ONG 3. TONG QUAN PPMPS TRONG CONG HANG HAI

Chuong nay trinh bay tdng quan phwong phap mé phéng sd &rng dung trong céng trinh cang-
duong thuy

3.1 Phan loai m6 hinh md phong trong cong trinh hang hai

Trong pham vi xay dung céng trinh thady, tuy thudc vao muc dich va van dé nghién ctru, cdc md
hinh md phdng duoc chia lam hai nhdm chinh: (1) mé phéng dong hay luéng van tai (traffic flow
simulations); va (2) mé phong li tau hay diéu déng tau (ship handling simulations) nhu thé hién
trén Hinh 3-1.

Phutng phap md phdng trénngy tinh
(Conputer simulation)
M phd ng dong (ub ng) vantai Mbphdng lai (e udong) tau
(Traffic flowsimulation) (Ship handling sinulation)

e st R e |
| MbhirhngAu nhién Mbhirhtat dirh || Mbphongléi turhanh Mbphong léi tauthye !
1 (Sochastic nodels) (Determrinistic models) : 1 (Fagt time simulation-FT9 (Real time smulation-RT9 :
| —— $ ______________ | — J _____________ 5
v" Panh gdnanglwcvantai lud ngtau (TSFT) v' Pinhgidnanglwrevanhanhclatau
v Binhgidndnglyrcva kichthuge b ngvantai (IFS2) v’ Binhgiadéukiénvanhanhtautrongdaukiéncuthé
v Binh gidté ngthé rti rohanh hai (overall accident risk) v’ Bhotao&huEnluyénthuyénvién

Hinh 3-1: Phan loai mé hinh mé phéng hang hai

Trong m6 hinh mé phong dong van tai (TFS), cac tuwong tac gitta moi trudng (diéu kién thoi tiét),
ddi tau van tai va cdc hang muc cong trinh hang hai (ludng tau, bé cang va céng trinh bén) duorc
xem xét trong mo hinh. Tuy thuéc vao muc dich nghién ciru, mé hinh mé phong dong van tai cé
thé duoc st dung ddnh gid nang lyc théng qua hang hda ciia mot cang ; hodc dé kiém chirng quy
md kich thwdc cdng trinh cang (bao gdm ludng dan va cdng trinh bén); hodc dwoc st dung dé du
bdo murc d6 rui ro tai nan hanh hai trén pham vi khu nudc nghién clru; hodc két hop cda hai hay
ca ba muc tiéu néu trén. Tuy thudc vao mirc dd phirc tap va chinh xac ciia mé hinh todn st dung
trong mo phdng, md hinh TFS c6 thé dwoc phan loai thanh hai nhédm (TFS1 va TFS2) véi su khac
biét dugc thé hién trong Bang 3-1. Trong d6, nhdm md phdng TFS1 thuwdng duoc siv dung dé
danh gia nang lwc van tai (kha ndng tac ngh&n) cia mot hay nhiéu tuyén ludng. Trong khi nhém
TFS2, ngoai muc dich trén nd con duwoc sir dung dé xac dinh quy md va kich thudc céng trinh
cang.

M6 phéng didu dong tau hay md phong 1ai tau (SHS) duwoc sir dung dé danh gid ndng lwc van hanh
cla tau trén moét tuyén ludng hay mot khu nudc cu thé véi diéu kién thoi tiét dwoc xac dinh
truwdc. Tuy thudc vao cé hay khéng con ngudi tham trong qud trinh mod phong, md hinh SHS cling
duwoc chia lam hai nhédm: (1) md hinh mé phdng thuc (real time simulation, viét tat FTS) ; va (2)
md hinh md phdng nhanh (fast time simulation, viét tat RTS).

Trong md hinh FTS, toan bé qua trinh 13i tau duoc thiét [ap trén md hinh mdy tinh (computer-
based model). Cac mé dun chinh cGia hé théng md phong bao gom:
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- M6 hinh nguoi ldi tu (autopilot);

- M& hinh mé phdng tuyén ludng tau;

- M& hinh mé phdng con tau;

- Mb hinh todn md phdng twong tac gilta tdu va mdi trudng (séng, gid, dong chay, swong
mu, anh huwdng bién va day luéng, v.v.);

- M& hinh todn m6 phong twong tac gitra “autopilot” va hé thdng diéu khién tau.

Cac két qua mo phong 1ai tAu bao gdm: quy dao chuyén ddng cla con tau; cac thong sé hoat dong
cla tau (van tdc; géc quay banh 13i, cdc thong s6 su dung mdy, v.v.). Dya trén cac két qua nay,
ching ta cé thé thiét k€ qui mé cla ludng chay tau.

Vé co ban, cac md hinh toan twong tac trong mé hinh mé phdng thuc va md hinh mé phéng
nhanh |3 gidng nhau. Piéu khac biét I&n nhat va quan trong nhat dé |a autopilot dugc thay thé
bang ngudi lai tau thyce sy (real pilot) va dugc tién hanh trong budng I4i cé kich thudc va trang
thiét bj twong ty nhu con tau thuc. Hon nita, twong tac gitta moi trwdng (séng, gid, dong chay,
swong mu,...), con tau, con ngudi va cong trinh (luéng tau, cong trinh bén, tro gidp hanh hai,...)
duoc thuc hién trén thoi gian thye. C6 thé ndi rang, nhitng gi dién ra trong qua trinh mé phdng
1ai tau thuc khdng khac nhiéu nhitng gi sé dién ra khi lai con tau d6 trong thuc té.

Cac két qua cha mé phoéng lai tau thyc cling tuwong tw nhu cac két qua md phong sé. Tuy nhién,
su khac biét lai nam & trong gid tri thdng tin ma ching dem lai. Cac thong tin ma md hinh RTS
cung cap phan anh chinh xac nhirng gi s& dién ra ngoai thuc té&. Biéu nay khong thé cé duogc trong
mo hinh FTS.

Sw khac biét gitta cac mé hinh FTS, RTS, TFS1 va TFS2 duoc chi rd trong cac bang dudi day.

Bang 3-1: Sw khac biét gitra cac loai mé hinh md phéng

No Hang muc so sanh FTS RTS TFS1 TFS2 Ghi chu
1 Mrc d6 twong tactrong | Twongtic | Tuong tac Khéng Ban tuwong | Chi tiét
mo hinh twong tac tac 1.2.2
2 Thoi gian md phdng Gidi han Theo thoi Dai han, Dai han,
hodc ngdn | gian thyc & mot hodc mot hodc
han ngan han nhidu ndm | nhiéu nam
3 S8 lwgng tau md phong 1tau/1 1tau/1 1an Poi tau/1 Doi tau/1
lan md mo phong lan MP lan MP
phong
4 Tinh nang tau Co Cé Khoéng Coé
5 Diéug kién ty nhién Gidi han Gidi han it hoac M6 phéng
(séng, gid, dong chay..) mot s6 mét s6 kich khéng xét 1 ndm
kich ban ban dén hodc nhiéu
nam
6 Théng s6 ludng cé céd Cé/khéng céd
7 Con nguoi co Khoéng Khong khong
Muc | Phan tich Rliro X X X X Chi tiét
g dich Tinh R X X X Xem muc
inh quy mé 127
Phan tich t6i uu X
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Bang 3-2: Pham vi ap dung cac phwong phap md phéng

No Loai mo Han ché& / pham vi dp dung Hwéng nghién ciru
phéng
1 Nhém RTS - Chi phi t&n kém, nhiéu thoi gian Hoan chinh MHT &
(Real time | - M& hinh todan chua hoan chinh & khu nwdc ndng | shallow water,
simulation) (h/T<=1.2). Thong thuong do sau duoc cho la khong | bank-ship, ship-
thay déi trén tuyén lubng mé phong. ship

- Kiém soat hanh trinh trén mit bang. Dao déng tau theo
phuong dirng it hodac khong dugc xem xét.

2 Nhém FTS - K&t qud m6 phdong st dung autopilot chua phan dnh | - Nhuw trén
(Fast time dung vdi thuyc té€ (nhu k&t qud cta RTS) - Hoan thién mbd
simulation) - M& hinh todn chua hoan chinh & khu nwdc ndng hinh Autopilot

- Kiém soat hinh trinh trén mit bang. Dao dong tau theo
phuong ding dwgc mé hinh hda bang cac cong thirc
thwe nghiém hodc mé hinh todn xac xuét.

3.1 | SMVTF(1) - Phan tich mang Iwdi tuyén ludng van tai - K&t ndi AIS

- Phan tich nang lwc tuyén van tai - K&t ndi VTMS
- Phéan tich rdiro

- Cac kich thudc ludng it hodc khéng dugce quan tam

3.2 | SMVTF(2) - Pham vi rng dung nhu TFS1 Nghién ctru dwa FTS
- Cac kich thudc lubng va coéng trinh bén dwoc xét dén hay autopilot vao
- Trén pham vi mét ludng mo hinh nay dang

- M6 hinh hda dao dong dirng tau chua duoc hoan thién | duoc quan tam

Trong pham vi nghién ctru nay, md hinh md phong dong van tai dugc phat trién va ap dung trong
thiét k& quy hoach va khai thac céng trinh cang. Tuy nhién, viéc (rng dung cdc mé hinh FTS va RTS
dé phat trién va hoan thién md hinh TFS s& dwoc dé cap dén. Muc dudi day trinh bay téng quan
vé mo hinh TFS ap dung trong cang bién (goi tat [a SMSP) hién dang dugc nghién cru va st dung
trén thé gidi.

3.2 Toéng quan md hinh md phdng trong thiét ké quy hoach va khai thac céng
trinh cang

3.2.1 Toéng quan cac md hinh

Mét trong nhitng md hinh mé phong cang bién (SMSP) dau tién dugc gidi thiéu tai Hoi nghi lién
hop qudc vé Thuong mai va Phét trién vao ndm 1974. Tuy nhién, phai 10 ndm sau, phuong phap
mo phdng mdi that sy dugc rng dung trong cac du an cang bién thyc té. Hai trong sé d6 phai
dugc ké dén 13 nghién ciru ludng van tai trén kénh dao Suez (Clark, Kabil, & Mostafa, 1983) va
cdng trinh cang tai Ha Lan (Groenveld, 1983).

Cho dén nay, m6 hinh md phong cang bién duwoc dugc phat trién va &ng dung twong déi pho
bién, da dang v&i nhiéu muc dich s&t dung khac nhau. Trong pham vi nghién ctru nay, tac gia chi
cip nhat va tdng quan nhitng mé hinh SMSP d3 duwoc 4p dung va cdng bé trén céc tap chi quéc
té, cac bdo cdo dugc dang tai cac hdi thao hay an pham chuyén nganh PIANC, USACE,.... Tac gia
cling ngam dinh rang quy md, nang lyc cling nhu pham vi nghién clru cla cdc mé hinh d3 dwoc
trinh bay day du trong cdc tai liéu ma tac gia thu thap duoc. Tuy nhién, cling c6 thé xay ra trudng
hop mirc d6 chi tiét cia mé hinh chuwa dwoc phan dnh hét trong cac tai liéu nay.
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Theo théng ké trong khodng 55 ndm tinh dén 2015 (Dragovic, Tzannatos, & Park, 2016), ¢
khoadng 226 bai bdo nghién cru vé md phong cang bién dugc cong bd va ding tai cac tap chi
chuyén nganh (chua ké cdc bai bao bdo dang tai cac hdi thdo qudc té). T ndm 2016 dén nay,
theo théng ké cla tac gia, cé thém khoang 50 bai bdo dwoc déng tai. Tuy nhién, cac con sé thdng
ké ndy co thé chua day da.

Viéc téng quan chi tiét toan bd cac bai bao nay la dudng nhu khéng thé va khong can thiét. Trong
pham vi nghién clru ndy, cdc bai bdo cling nhv mé hinh duoc lya chon dé phan tich téng quan
dua trén cdc tiéu chi sau day:

- Cac bai bdo hay nghién cru cé s6 lwgng trich dan 16n;

- Cac md hinh mé phdng da dwoc dp dung trong thuc tién va duoc kiém ching;
- Cac nghién clru mang tinh chuyén sau va khong bi trung lap;

- Céc nghién clru mdi gan day nhat.

Véi tiéu chi trén cé 27 bai bdo va céng trinh nghién clru dugc thu thap va lwa chon, trong d6 cé
15 SMSP duorc dai dién dé téng quan va duogc chia lam ba (03) nhém. S& di cé diéu nay vi mot s
bai bdo hay mé hinh cd tinh chat va ndi dung nghién clru gan gidng nhau; va chi khac nhau vé dia
chi ap dung.

Cac mé hinh dwoc phan ba (03) nhédm dwa trén pham vi (khdng gian trén mat bang) nghién ciru
va muc dich sir dung. Cu thé nhu sau:

- Nhém mé hinh mé phdng bén — bdi (G.01): chi tap trung md phéng cac hoat déng cua
thiét bi va hang hoa trén bén hodc/va bai. Cac hoat déng cla tau trong khu nuéc ctia cdng
khong dugc xem xét. Tuy nhién, loai tau va tan suat cha tdu dén cang duoc ké dén trong
mo hinh.

- Nhém mé hinh mé phong luéng — bén (G.02): tap trung nghién ciru hoat dong cua tau
trong toan bd khu nudc clia cang. Cac thiét bi béc xép hang hda trén bai khéng dwgc xem
xét. Tuy nhién, loai bén va ndng suat bdc xép cla tirng bén dugc md phong trong mé hinh.

- M®b hinh mé phéng van tai va thiét ké ludng tau (G.03): tap trung nghién ctru quy mé va
kich thuwdc lubng tau nhw cdc md hinh SMVTF (1) hodc/va SMVTF (2) trong Bang 3-2.

Cu thé, nhdm mdt bao gdm cdc mé hinh duoc ky hiéu tir SM 1.01 dén SM 1.04 dugc (ng dung
chi yéu mo phong cho céc hoat dong trén bén-bdi. Nhédm hai gbm cdc mé hinh dwoc ky hiéu tir
SM 2.01 dén SM 2.07 duwoc rng dung chinh mé phong cac hoat déng cla tau trong khu nudc cla
cang. Nhdm ba bao gdm cadc mé hinh SM 3.01 dén SM 3.04 duoc sir dung dé mé phdng va déanh
giad nang luc thong qua va kich thuwdc ludng tau. Cling can phai néi thém rang, viéc phan chia nay
cling chi mang tinh twong déi. Mot s6 md hinh cé thé cé nhiéu chirc ndng va kha nang tinh toan
vd&i nhiéu muc dich hon. Tuy nhién, nhu tac gia d3 dé cap phan trén, viéc téng quan chi duoc
duwoc thye hién trén co s& cac ndi dung va pham vi trinh bay trong cac bai bdo ma tac gia da thu
thap duoc. Cac bai bdo va md hinh duoc phan chia va tdp hop trong Bang 3-3 dudi day.

Bang 3-3: Danh sach cdc mé hinh mé phong vé luéng tau va cang bién

Nhém | Pham vi Téc giad/tén mé hinh Muc dich sir dung Ky hiéu
G.01 | Bén - b3i (Demirci E., Araz and & Kose M hinh md phdng trong phan tich SM 1.01
(8) 2000); (Demirci E. , 2003) t6i wu dau tw cdng trinh cang.
(HOWARD, BRAGEN, BUAK, & | M& hinh mé phong cang bién SM 1.02
LOVE, 2004) /PORTSIM
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Verwilligen, 2010);
(Thompson Clarke Shipping
Pty Ltd, 2007)

hoach diéu dong tau két hop vdi
lgi dung thiy triéu.

Nhém | Pham vi Tac gia/tén mé hinh Muc dich sir dung Ky hiéu
(Ugurlu, Yildirim, Nghién ctru mé phéng bang cong SM 1.03
Yiiksekyildiz, & Yildiz, 2015); cu Awesim dé xac dinh hiéu qua
(Ugurlu, Yuksekyildiz, & Kose, | cla viéc mé rong cang dau Tupras
2014) Izmit.
(Mohamad, Mydin, & Ahmad, | Nghién ctru nang luc can truc béc SM 1.04
2018); (Cao & Lam, 2019); x&p dé gidm thoi gian khai thac
(Shahpanah, Zahraee, & cla tau trén bén.
Shiwakoti, 2019)
G.02 | Lubng-bén | (Scott, Taylor, El-Solh, & DPanh gid hoat déng khai thac cang SM 2.01
(10) Elliott., 2016) dudi tac déng clia song co budc
dai
(Groenveld, 1983); - Nghién ctru mé phéng m& SM 2.02
(Groenveld, 2006); (Valentin, réng cang Rotterdam, Ha Lan.
etal, 2014); - Nghién cttru phat trién cang
/HABOURSIM Bahia Blanca, Argentina.
(Thiers & Janssens, 1998) M6 hinh md phdng hé tro quan ly SM 2.03
va quyét dinh dau tu cang bién
(Solari, Mofiino, Baquerizo, & | M6 hinh mé phéng cho khai thac SM 2.04
Losada, 2010) va quan ly cang bién.
(Sebastian, 2013); (Piccoli, Phat trién m6 hinh mé phong dé SM 2.05
2014) danh gid quy md ludng tau, cang
bién Taman va cang Jebel
Dhanna/Ruwais — UAE
(Gi-Tae, Michael, & Soak, Danh gid nang luc van tai va kha SM 2.06
2007) nang tac nghén ludng tau tai cang
phia Bac Busan.
(Almaz & Altiok, 2012) M& hinh md phong ludng van tai SM2.07
trén séng Delaware, USA. Nghién
cltu tac doéng cla gia tang do sau
lubng dén hiéu suat khai thac
cang.
G.03 | Quymodva | (Quy, Vrijling, & Gelder, T&i wu hda kich thudce lubng tau SM3.01
(9) kich thudc 2008) bang phuong phdp mé phéng va
lubng phan tich rai ro. Ap dung cho cang
Cam Pha, Quang Ninh.
(Tang, Wang, Guo, & Yu, St dung céng cu moé phéng dé SM 3.02
2014); (Tang, Wang, et al., thiét ké tdi wu ludng dan trong hé
2016); (Tang, et al., 2016) théng cang bién. Nghién ctru anh
huwéng cua kich thuwdc ludng tau
dén hé s6 ban bén bang mé hinh
mé phong.
(zhang, Ke, Dong, & Yuan, Nghién ctru tac ddng cla viéc gia SM3.03
2019); (Huang, Hsu, Fang, & tdng do siu lubng dén van tai trén
Song, 2013); (Qu & Meng, lubng.
2012)
(Eloot, Vantorre, Richter, & Phat trién cong cu hd tro lap ké SM 3.04
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3.2.1.1 Vé mé hinh mé phdng bén-bai

So v&i cac md hinh md phdng lubng tau va bé cang, cdc moé phdng hoat déng trén bén cé 18 dugc
quan tdm sém hon, dac biét ddi vai cac cdng container (Borovits & Ein-Dor, 1975). Nhitng nam
sau do, cdc md hinh md phdng hoat ddng trén b3i da dwoc phat trién xem xét dén quy luat va
mat dé tau dén cang, trong d6 phai ké dén céc nghién ciru mé phdng phan tich dau tw cong trinh
tai cang Trabzon (Demirci E. , 2003).

Howard D.E. et al. (2004) gi¢i thiéu SMSP duoc biét nhiéu vai tén goi PORTSIM. Tuy nhién, cac
hang muc ludng dan va bé cang van chua dwoc quan tam. Cac hoat dong clia cdng dwoc mod
phdng tap trung trong pham vi bén-bdi-kho (terminal).

Ugurlu et al. (2014) d3 phat trién m6 hinh cang bién dé phan tich cac kich ban khac nhau cda
cOng suat thiét bi bom huit cho cdng dau. Muc dich dé tim phuong én téi wu cda quy mo cong
trinh bén véi ndng suat béc x€p. Tuy nhién, cac diéu kién vé moi truong dwoc gia dinh twong doi
don gidn va duoc gidi han trong hai kich ban (thoi tiét thuan lgi va bat 1oi).

Trong bai bdo gan day nhat thuéc nhdm md hinh nay (Mohamad, Mydin, & Ahmad, 2018), tdi wu
hoat dong cla cac thiét bj hoat dong trén bén-b3i dé gidam thoi gian tau lam hang bén d3a duwoc
nghién ctru chi tiét trong bai bdo nay. Tuy nhién, cdc tham s6 cdia mé hinh va ndi dung nghién
cru cling khong co khac biét so véi cac nghién clru trwdce day.

Tém lai, diém dang luu y trong nhdm cdc md hinh loai nay la twong tac gitra tau, diéu kién thoi
ti€t va cong trinh chua dugc xem xét trong cac nghién ctru nay.

3.2.1.2 Vé md phong luéng-bén

Toan bd khu nuéc trong cong trinh cdng tlir phao s6 “0”, luéng tau, khu neo doi tau, khu nwdc
trudc bén, va bén cap tau dwoc mé phang trong mo hinh nay. Trong s6 cac SMSP néu trén cé thé
néi Haborsim dugc phat trién bdi Groenveld vao ndm 1983 la mot irng dung sém nhét. V4i viéc
trng dung md hinh nay cho mét s6 du &an gan day (Groenveld, 2006; Valentin, et al., 2014) cho
thay tuong tac gitta didu kién mai trudng va nang luc van hanh tau van con twong déi don gidn
va mirc d6 chi tiét chwa dat dwoc nhw nhédm moé hinh ludng van tai SMVTF (2). Tuy nhién, dé khac
phuc nhuwoc diém nay, tac gid két hgp sir dung mé hinh mé phdng RTS va FTS dé két hop danh
gia nang lwc van hanh cla tau cling nhu quy mé luéng tau yéu cau.

Trong pham vi nghién cru hep va dac thu hon (Scott, Taylor, El-Solh, & Elliott., 2016), cac tac gia
d3 thue hién danh gia dnh huwdng clia séng cé budc dai d&n ndng luc khai thac clia cdng bang mo
hinh md phdng. Két qua tlr mé phdong cho phép ti€n hanh phan tich bai toan kinh té gitra lgi
nhuan gia tang tir viéc nang cao kha ndng khai thac cla cang va chi phi phai bé ra dé giam thiéu
tadc ddng cla sdng dai. Hau nhu toan bd cdc hang muc cong trinh cang va qua trinh hanh hai tir
khi tau dén, 1am hang va roi cang dudi cac tac dong cta diéu kién ty nhién duoc ké dén trong
m6 hinh mé phong. Tuy nhién, bai bdo khong dé cap phuong phdp mé phong diéu kién ty nhién
va cach thirc ma né dugc dua vao trong mo hinh.

Thiers & Janssens (1998) d3 xay dung md hinh md phéng va ap dung trong nghién ciru nang luc
khai thac cang Antwerp cla Bi. V& co ban, cadc hang muc cong trinh cang nhu ludng tau, khu neo
dau tau, va bén cip tau duoc xem xét. Tuy nhién, cidc quy dinh vé an toan va van hanh hanh hai
cling nhu twong tac gitta moéi trwdng va tau khéng duoc dé cap trong nghién clru nay. Danh giad
ndng lwc thdng qua hang hda cling nhu kha nang tac ngh&n ludng tau va khu nwdc phia bac cang
Busan ciing khéng cé nhiéu khéc biét v&i cdc md hinh trwdc d6 (Gi-Tae, Michael, & Soak, 2007),
ngoai trir md hinh hda ddi tau dén cang duoc thiét 1ap dua trén cac dit liéu AlS.
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Hai md hinh md phéng cé ndi dung tuong ddi gidng nhau duwgc phat trién va ap dung ciing nhu
kiém chirng tai cac cang Jebel Dhanna, cac tiéu Vuong quéc A Rap (Piccoli, 2014) va cang Taman,
Nga (Sebastian, 2013), trong dé tuwong tac gitra tau va diéu kién ty nhién d3 dugc xem xét dén.
Tuy nhién, danh gid quy md va kich thudc ludng tau trén mit bang cling chwa dwoc xem xét.

Buwdc tién dang ké trong nghién clru phat trién SMSP phai ké dén nhirng dong gdp cla Solari et
al. (2010). C6 thé ndi tat ca cdc hang muc cla cdng trinh cang, diéu kién mé trwdng va tinh nang
cla tau cling nhw qua trinh hanh hai cda tau di/roi cang da dwgc mé phdng trong mé hinh. Tuy
nhién, cac két qua nghién ctru va &rng dung mé hinh nay trong thuc tién chwa dugc cong b cho
dén nay. Hon nita, cic hoat déng cua tau tai bén khéng dugc xem xét trong mé hinh nay.

3.2.1.3 MB® phdng van tai va xac dinh quy md va kich thudc luéng tau

M hinh nay dugc st dung chd yéu nghién clru nang lyc van tai cta luéng tau va khu nuéc cla
cang. Qua do6 danh gid hé théng co s& ha tdng cdng trinh cdng va dudng thly cé dép &ng hay phu
hop v&i ndng lyc van tai cla ludng hai khdng.

Dua trén cdc dit liéu AlS trong hé théng VTS dé xdc dinh cédc tham s6 cia mé hinh md phdng doi
tau dén cang cling nhu danh gia rui ro tai nan va kha nang tac ngh&n ludng van tai rat duwoc quan
tam trong nhirng ndm gan day (Xiao, et at., 2012; Rolf & Gilberg, 2018). Cac dit liéu nay phan anh
dung thyc té nhat qua trinh hanh hai cda doi tau dén cang. Tir két qua md phdng két hop vdi cac
dit liéu théng ké vé tai nan hang hai va mé hinh xac suat, ching ta cé thé du bdo duoc rii ro hanh
hai trong twong lai khi ma doi tau gia tdng. Tuy nhién cling can lvu y rang, di liéu AIS chi phan
anh quy dao chuyén ddng cla tau trén thuc té ch&r khdng phai twong tac cha tau vai méi trwong
duwgc mo phong trong mé hinh.

Mot trong nhirng nghién ciru khéi dau irng dung mé hinh mo phdng trong téi wu hda dod siu chay
tau duoc thuce hién trong dy édn xay dung tuyén ludng ngoai, cang Cam Pha, Quang Ninh (Quy et
al. 2008). Trong md hinh nay, twong tac gitra modi trudng va tau, quy dinh an toan vé khai thac
ludng, va anh hwdng cla van téc tau chay trén luéng duwoc xét dén. Tuy nhién, cac hoat ddng trén
bén ciling nhu tuong tac gitra tau va bén chwa dugc xét dén trong md hinh nay.

V&i pham vi nghién clru twong ddi rong trén tuyén van thay, (Almaz & Altiok, 2012) d3 phét trién
mot SMSP dé danh gid tac dong cla viéc nao vét tuyén ludng van tai trén séng Delaware (USA)
dén hoat dong khai thac cia moét s6 cdng trong khu vure. Nghién clru tap trung vao phéan tich ndng
[we van tai véi quy md cla tuyén ludng, nhuwng céc tdc déng tir diéu kién tir nhién gan nhu khéng
duoc xem xét dén. Cling gan tuong ty nhu nghién cliru nay, Zhang, et al., 2019) Nghién ctru tac
ddng cla viéc gia tdng d6 sdu ludng dén van tai trén ludng séng Yangtze.

Guolei Tang tién hanh thiét ké t6i wu ludng dan va danh gid anh huwdng cla kich thudce ludng tau
dén hé s6 ban bén bang moé hinh mé phdng tai mot s& cang bién (Tang, et al., 2016; Tang, et al.;
2014; Tang, et al., 2016). NGi chung, cac yéu td vé diéu kién ty nhién dwoc don gian héa va tuong
tac gitra tau vdi moi trudng chua ¢ sy phat trién so vdi cac nghién ctru trude day.

Khac biét v&i cac nghién clru trén, md hinh cé tén ProToel dugc K. Eloot, et al. (2010) phat trién
trong d6 dao dong cla tau dudi tdc dong clia séng dwoc xac dinh bang cadc mo hinh thyc nghiém.
Tac gia da xay dung dugc co s& dit liéu cla rat nhiéu loai tau dén cang. Phuwong phap nay cé do
chinh xac va tin ciy cao nhat dé cé thé gia tding mén nwdc lam hang cla tau. Phwong phdp chi
yéu str dung trong viéc khai thadc van hanh ludng tau. Cling twong tw nhu md hinh nay, cho dén
nay, c6 nhiéu phan mém mang tinh thuong mai c6 thé dwoc st dung dé thiét 1ap ké& hoach diéu
ddng tau vao cang, dic biét & cac khu nudc va lubng tau chiu tdc dong truc ti€p bdi séng. Mot
trong nhitng phdn mém cé thé ké dén nhu Passage_Planner, Keel_Check, v.v. Viéc két hgp mo
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hinh nay véi cdc md hinh mé phong van tai sé lam cho két qua md phong chinh xac hon va hién
rat dang dugc quan tam.

Su khac biét vé mirc do chi tiét, dd chinh xac ctia mé hinh todn, muc dich va pham vi nghién ctru
cla cdc mé hinh nady dwoc dé cap trong céc bang dudi day.

3.2.2 Panh gia va phan loai mé hinh

Trén tong s6 27 bai bdo dugc thu thap, tac gia phan thanh 15 mé hinh duwgc dédnh s6 tir SM1 dén
SM16. Cadc md hinh dugc danh gian va phéan loai theo céc tiéu chi trong cac bang dudi day.

3.2.2.1 Phan loai theo muc dich ap dung

Nhin théng ké trong Bang 3-3 cho ta thay sd lwong cac bai bdo hay dp dung theo ca ba nhém
tuwong d6i dong déu, trong do nhdm G.02 chiém sé lwgng nhinh hon.

Nhdm cdc mé hinh loai mét chd yéu tap trung nghién nang luc thong qua cta cdng trinh bén va
kho bai. Tuy nhién, nhwng cac két qua mé phong theo nhdm nay cé thé sir dung gian ti€p dé danh
gid so bd quy md ludng. Nguoc lai, cdc md hinh thuéc nhédm hai muc dich nghién ctru cé thé 13
nang luc théng qua cdng trinh bén hodc/va ndng luc thdng qua cda ludng tau. Thadm chi, cac kich
thudc co ban cha ludng chay tau cling nhu phan tich rdi ro tai nan hanh hai c6 thé dugc danh gia
dua trén cac két qud mé phong clia nhdm mé hinh nay.

St dung m6 hinh md phdng trong thiét ké t6i wu kich thudc lubng tau gan day nhan duoc su
quan tam cla tac gia Tang Guolei. Panh gia rui ro trong dai han bang phuong phap mé phéng
khéng phai doi twgng truc ti€p cha nghién ciru nay. Tuy nhién, théng qua cac so liéu thong ké vé
tai nan hanh hai két hop véi st dung co s& dit liéu AlS, ching tac cé thé so bd danh gia rdi ro
hanh haitrén co s& nghién clru méat do giao thdng cung cap badi cdc moé hinh mé phdng nay. Trong
nhém nay, md hinh SM 3.05 twong d6i khéc biét vdi cdc md hinh con lai va dwoc sir dung dé 1ap
ké hoach diéu dong tau.

Bang 3-4: Phan nhém md hinh theo muc dich str dung

Thr tw mo Xac dinh kich Danh gia quy mo Panh gia ndng lwc | Danh gia rairo Lap k& hoach
hinh thuéc luéng luéng tau thdng qua bén hanh hai diéu ddng tau

(0) (1) (2) (3) (4) (5)
SM 1.01 5 A

SM 1.02
SM 1.03
SM 1.04
SM 2.01
SM 2.02
SM 2.03
SM 2.04
SM 2.05
SM 2.06
SM 3.01
SM 3.02
SM 3.03
SM 3.04
SM 3.05

(I

OO0 B BB B B>

- > >

(I > = > i A

Ghi chu:
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Cét (1): Kich thudc ludng bao gdbm chiéu rong va chiéu sau chay tau

Cét (2): Danh gid nang lyc théng qua clba ludng hay tuyén van tai
Cot (3): DPanh gid nang lyc théng qua bén cac hang muc cdng trinh cang
Cot (4): Danh gid rdi ro tai nan hanh hai dya trén cac két qud mod phdng
Cot (5): HO tro diéu dong tau ra vao cang
A Muc tiéu chinh ctia md hinh
O Muc tiéu khac cé thé dat duoc trén co s& phan tich cac két qua mé phong

3.2.2.2 Phan loai theo quy mé va kich c® mé hinh

Kich c& cha mé hinh dugc xac dinh bdi sé lvgng cdc hang muc céng trinh cang dwgc mé phéng
cling nhu mirc d6 tin cay va sy dé dang trong viéc ti€p can va van hanh né. Nhin théng ké trong
Bang 3-5 cho thay chua c6 mdt mé hinh nao md phdng hét tat cd cdc hang muc cong trinh cang.
S8 lwgng md hinh duwoc dinh dang va kiém ching cling khdng nhiéu. Cac cdng cu va ngdn ngit dé
xay dung mé hinh cling rat da dang, trong d6 Matlab, AweSim va Arena dugc st dung nhiéu hon.

Bang 3-5: Phan loai kich c& va quy md cac mé hinh

Thir tw Ngon ngir sir dung Cau hinh cang Qua trinh hanh hai Van dé khac

(0,1,A,T,B,L) (NR, OS, VT, TU) (F,V, G, 1, C)
SM 1.01 AweSim (0,0,1,1,1,1) (1,0,0,0) (1,0,1,0,1)
SM 1.02 Visual Basic (0,0,1,1,1,1) (2,0,0,1) (1,1,1,1,0)
SM 1.03 AweSim (0,0,0,1,1,0) (0,0,0,1) (1,0,0,1,0)
SM 1.04 Arena (0,0,0,0,1,0) (0,0,0,1) (1,0,0,0,1)
SM 2.01 Arena (0,1,1,0,1,0) (0,1,0,0) (1,0,0,1,0)
SM 2.02 Prosim (1,1,1,1,1,0) (1,1,1,1) (1,0,1,0,1)
SM 2.03 SIMAN/Arena (,1,1,1,1,0) (2,0,0,1) (1,0,1,0,1)
SM 2.04 Matlab (,1,1,1,1,0) (0,1,0,0) (1,0,1,0,0)
SM 2.05 Matlab/Flexsim (1,1,1,1,1,0) (2,0,1,1) (1,0,1,0,1)
SM 2.06 AweSim (0,1,1,1,1,0) (2,0,1,0) (1,0,1,1,0)
SM 3.01 Arena (0,1,1,1,1,0) (2,0,1,0) (1,0,1,1,1)
SM 3.02 Matlab (1,1,1,0,0,0) (0,1,0,0) (1,0,0,0,1)
SM 3.03 Java (1,1,1,1,1,0) (1,0,1,0) (1,1,1,1,0)
SM 3.04 Arena (0,1,0,0,0,0) (1,0,0,0) (1,0,0,1,0)
SM 3.05 Java (1,1,1,1,1,0) (0,1,0,0) (1,0,1,1,1)

Ghi chu:
Hang muc Ky hiéu Chi tiét

C4u hinh cang A Khu neo tau
0 Doan lubng ngoai
| Doan lubng trong
T
B
L

Khu quay tré tau

Bén cap tau
Kho bai
Qua trinh hanh hai NR Quy dinh van hanh tau trén ludng
0s C4c tiéu chuin an toan
VT Kiém sodt lai tau

TU  HO tro lai dat
Van dé khac F So d6 dong chay qud trinh mé phdng cang
\Y Hién thi mat bang hodc khong gian bd tri cong trinh
G Kha nang giao dién nguoi st dung
I Mrc do tuong tac gilra cac mo dun trong mé hinh
C Kiém chirng mé hinh
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Hang muc

Ky hiéu

Chi tiét

Quy dinh cé hay

(1/0)

khong cé hang muc

trong mé hinh

Né&u danh s6 (1) khi hang muc dé dwoc xem xét trong mé hinh; néu

danh sé (0) khi hang muc d6 khéng dugc xem xét trong md hinh.

3.2.2.3 Thdng ké theo cac théng so va dir kién cta ddi tau

Mét trong dit liéu rat quan trong anh hwédng Idn dén dd chinh xac cta két qua md phéng la xac
dinh ham mat d6 phan bé khodng thoi gian cac tau dén cdng. Ham nay thuwong duoc xac dinh
théng qua cac s6 liéu thong ké cta doi tau dén cang. Déi vdi cang xady méi hoan toan thudng phai
tham khao céc cdng cé quy mé va tinh chat tuwong tu. Theo thong ké trong Bang 3-6 cho thay
phan I&n ham mat d6 sé mii (negative exponential distribution-NED) dwgc st dung nhiéu hon ca
dé md phong khoang thoi gian cac tau dén cang. Tuy nhién, trong mot s& cang ma doi tau da
duoc 13p ké hoach dén cdng thuwdng xuyén theo dinh ky, ham mat d6 phan bé déu (uniform

distribution-UNI) thuong dwoc sir dung.

Bang 3-6: Phan loai mé hinh theo mirc d6 chi tiét mé phong ddi tau dén cang

Thir tw Quy luét tau dén cang, neo cip va lam hang Théng s6 tau
Tau dén cdng Neo cap Lam hang Kich thwérc Nang lyc
SM 1.01 NED ® NED Yes No
SM 1.02 VAR ® VAR Yes No
SM 1.03 UNI UNI UNI Yes/No No
SM 1.04 Data ® Data Yes/No No
SM 2.01 UNI Fixed Fixed Yes Yes
SM 2.02 NED NED NED Yes No
Erlang-K Erlang-K Erlang-K
SM 2.03 NED ® Gamma/Lognormal Yes No
SM 2.04 NED ® UNI Yes No
SM 2.05 NED Uniform Uniform Erlang-K ® ®
SM 2.06 NED No Erlang-K Yes No
SM 3.01 VAR ® VAR Yes No
SM 3.02 NED ® No Yes Yes
SM 3.03 NED ® NED Yes No
SM 3.04 NED ® NED Yes No
SM 3.05 No No No Yes Yes
Ghi chu:
Hang muc Ky hiéu Chi tiét
M6 phdng quy NED Ham phan bé mii “Exponential”
luat tau dén UNI Ham phan bd “Uniform”
cang, neo cap va Erlang-K  Ham phan bd “Erlang-K”
lam hang trén Gamma  Ham phan bé “Gamma”
bén Lognormal Ham phan bd “Lognormal”
Fixed C& dinh thoi gian
Data St dung co s& dit liéu thong ké
VAR K&t hgp nhiéu ham
® Khong néu rd trong tai liéu
Kich thudc va (Yes/No)  Chidinh “Yes” c6 xem xét trong mé hinh; Con “No” khéng duoc ké

nang lyc van
hanh tau

dén trong mé hinh.
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Cling can lwu y rang, thoi gian tau neo cap va c6 dinh tau trén bén cling rat dang ké va phai dwoc
xem xét dén trong moé phdng. Mét sé nghién cliru xem xét thoi gian nay la c6 dinh (khoang tir 2-
3 gi®Y), mot s6 khdc lai xem xét nhu mot bién ngau nhién (UNI, NED hodc Erlang). Twong tu, thoi
gian lam hang trén bén cling duoc xem xét 1a bién ngau nhién va dwoc xac dinh trén co s& ning
suat trung binh cda can truc mép bén.

Trong tai va kich thudc cla tau dwoc xem xét hau hét trong cac md hinh. Tuy nhién, tinh ndng va
kha nang van hanh cla tau lai it dwgc quan tdm. Day 13 mét trong van dé quan trong s& dugc
nghién ctru trong bao cdo nay.

3.2.2.4 Phan loai theo kha ndng mé phdng diéu kién ty nhién trong md hinh

Hau hét cdc mo6 hinh mé phdng cac hoat ddong cla cang trén bén-bai déu khdng quan tdm dén
diéu kién thoi thiét nhu thé hién trong Bang 3-7. Cadc md hinh con lai ké dén tac déng cia méi
trwong hodc bang cach xay dung cac co sé dit lieu vé diéu kién thoi tiét theo thoi gian hodc st
dung coéng cu théng k& va ham xac suit dé mo phong diéu kién thoi tiét trong mé hinh. Trong
mot sé trwdng hop anh hudng cta diéu kién thoi tiét khdng 1én dén hoat déng cla cdng, cac gia
tri trung binh théng ké trong ndm cd thé dwoc sir dung.

Ngay ca khi c xem xét dén diéu kién thoi tiét, cling chi cd s6 it xem xét dén anh hudng cla diéu
kién thoi tiét dén kha nang van hanh cla tau. Diéu nay cho ching ta thay phan I&n cdc md hinh
ké dén dieu kién thdi tiét 1am anh hudng dén hoat ddng clia cang théng qua kinh nghiém. Anh
huwdng cu thé cha diéu kién thoi tiét dén kha nang hoat ddng cla tirng con tau cu thé chua duorc
quan tam. Day ciing la van dé trong tdm cta nghién ctru trong Bdo cdo nay. Hinh dang va loai
lubng tau anh hudng dén kha nang van hanh clda tau cling chua dugc xem xét trong hau hét cac
mo hinh. Nhu ching ta biét cing vdi hinh dang tau, loai luéng cling anh hudng dang ké dén do
dan cla tau khi van hanh trén ludng.

Bang 3-7: Phan loai m6 hinh theo kha ndng mé phong diéu kién tw nhién

Th tw Diéu kién thoi tiét Phuong pha Anh huéng cla thoi Anh huéng ctia d6 sau
(WI, WA, CU, TI, SB, OT) méd phéng tié€t dén van hanh tau | ludng dén van hanh tau
SM 1.01 (0,0,0,0,0,0) No No No
SM 1.02 (0,0,0,0,0,0) No No No
SM 1.03 (0,0,0,0,0,1) Deterministic No No
SM 1.04 (0,0,0,0,0,1) Data base No No
SM 2.01 (1,1,0,0,0,0) Deterministic Yes No
SM 2.02 (1,1,1,1,1,0) Probabilistic No Yes
SM 2.03 (0,0,0,1,0,0) Data base No No
SM 2.04 (1,1,1,1,0,0) Data base Yes No
SM 2.05 (1,1,1,1,1,0) Probabilistic Yes Yes
SM 2.06 (0,0,0,0,0,0) No No No
SM 3.01 (0,0,0,1,0,0) Data base No No
SM 3.02 (0,1,0,1,1,0) Probabilistic Yes Yes
SM 3.03 (0,1,1,1,0,0) Deterministic Yes Yes
SM 3.04 (0,0,0,1,0,0) Probabilistic Yes No
SM 3.05 (0,1,0,0,1,0) Data base Yes Yes
Ghi chu:
Hang muc Ky hiéu Chi tiét
Diéu kién thoi tiét WI Gio

WA Séng

cu Dong chay

T Muc nudc trieu

SB Dja chat day ludng
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Hang muc

Ky hiéu

Chi tiét

Phuong phdp moé

phong

Anh hudng cia

oT

(1/0)

Deterministic

Probabilistic
Database
(Yes/No)

thoi tiét va dé sau
lubng dén van

hanh tau

(Yes/No)

DPon gian hoa diéu kién thoi tiét thanh hai kich ban: thuan lgi va
khong thuan lgi

DPanh sé (1) khi cac diéu kién moi treong ké trén dugc xem xét;
Nguoc lai danh sé (0).

Phuong phap tat dinh

Phuong phap xac suat

S dung sd liéu do dac theo thai gian (t8i thiéu mét nam)

Chi dinh “Yes” khi duwgc xem xét trong mé hinh; nguwoc lai “No”
khi khéng dwgc xem xét.

Chi dinh “Yes” khi diéu kién thoi tiét hodc do sau ludng duoc ké
dén trong md hinh; nguoc lai “No” khong dwoc xem xét.

3.2.2.5 K&t qua mé phoéng

T4t ca cdc mo hinh déu cho cac két qua vé thoi gian chd cda tau. Tuy muc dich va pham vi nghién
clru, cac két qua cho tau cé thé do diéu kién thoi tiét, thly trieu, doi tau kéo ho tro, doi bén hoidc
t8 hop hai hay nhiéu yéu t6 trén. Cac md hinh nghién ctru hoat déng cta bén-b3i, cac théng tin
vé tau hoat dong trén luéng gan nhu bd qua. Trong khi, cdc md hinh nghién clru vé ludng tau thi
cac hoat dong trén bén-bai lai it dwgc quan tdm. Cac mé hinh nghién ctru ca luéng tau va bén gan
nhw cung cap théng tin day dd hoat déng cua tau trong cang.

Bang 3-8: Phan loai md hinh theo két qua md phdéng

Model Théi gian che Hé s6 str Hé s6 str S6 lvgng Tang thoi Qua trinh CBA
(WE, TI, TU, BE) | dungluéng | dungbén tau doi gian tai cang hanh hai
SM 1.01 (0,0,0,1) No Yes Yes Yes No No
SM 1.02 (0,1,1,1) No Yes Yes Yes No No
SM 1.03 (0,0,1,1) No Yes Yes Yes No No
SM 1.04 (0,0,1,1) No Yes Yes Yes No No
SM 2.01 (0,0,0,1) No Yes Yes Yes Yes Yes
SM 2.02 (0,1,1,1) Yes Yes Yes Yes Yes No
SM 2.03 (0,1,0,1) Yes Yes Yes Yes No No
SM 2.04 (2,2,0,1) Yes Yes Yes Yes Yes No
SM 2.05 (2,2,1,1) Yes Yes Yes Yes Yes No
SM 2.06 (0,0,0,1) Yes Yes Yes Yes No No
SM 3.01 (0,1,0,1) Yes Yes Yes Yes No No
SM 3.02 (2,12,0,0) Yes No No No No No
SM 3.03 (2,12,0,1) Yes Yes Yes Yes No Yes
SM 3.04 (2,12,0,0) Yes No No No No No
SM 3.05 (2,12,0,0) No No No No Yes No
Ghi chu:
Hang muc Ky hiéu Chi tiét
Thoi gian tau chd WE Do diéu kién thoi tiét
TI Do doi muc nwdc
TU Do doi tau lai dat
BE Do doi bén
(1/0) Danh s6 (1) khi md hinh xem xét dén cac diéu kién ché tau néu
trén; nguoc lai danh sé (0)
Hé s6 s dung luéng co Ty s6 gilra téng thoi gian ludng sir dung va thoi gian lubng cé

thé khai thac
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Hang muc Ky hiéu Chi tiét

Hé s6 ban bén BC Ty s6 gilra thoi gian bén dugc khai thac va thoi gian bén cé thé
khai thac dugc trong nam

S8 lwong tau doi QL S8 lwong tau phai dgi vao lam hang trong thoi gian mé phdng

Téng thoi gian tai cang TT Téng thoi gian tau st dung tai cang

Qua trinh hanh hai SP D{ liéu vé hoat dong cua tau tir khi dén cang dén khi roi cdng

CBA Phan tich lgi ich va chi phi
Yes/No Chi dinh “Yes” khi dwgc xem xét trong mé hinh; ngworc lai “No”

3.3 Mot sé danh gia va nhan xét

(1) Nghién clru (rng dung md hinh mé phong céng trinh cadng bién da co sy quan tAm trong
nhitng ndm gan day. Tuy nhién, cho dén nay chua céd mét hinh mé phdng tuong tac hoan
chinh cho toan bd hé théng cdng trinh cang.

(2) Cac m6é hinh mé phong dugc phat trién ch yéu tap trung nghién ctru dé giai quyét mot
s8 van dé cho mot cang cu thé. Chuwa c6 mét md hinh mé phdng mang tinh thwong mai
dé chuyén giao va dp dung phé bién cho tat ca cc cdng. Theo tac gia, han ché nay c6 thé
do cac nguyén nhan sau day:

o Viéc van hanh m6 hinh doi hoi chuyén gia & nhiéu linh vuc;

o Cdng tac chuan bi dé van hanh mé hinh, bao gébm: xay dung mé hinh cang, thu
thap va phan tich x{ ly s6 liéu, dwa s6 liéu vao md hinh va chay thir dé€n hoan thién
mat rat nhiéu thoi gian va chi phi tén kém.

o Cac kién thirc trong Iinh vire nay van chua dugc phé cap rong rii, do vay viéc tiép
can va nghién clru twong déi khé khan.

o Chua dugc quan tam thich dang tai mét s6 nwdc dang phat trién do chuwa nhan
thic ro lgi ich ma n6 dem lai.

(3) Qua phéan tich téng quan cho thdy da phan cdc md hinh dp dung dé danh gid ndng luc van
tai thudéc nhdm TFS1 va chiém phan I&n. trong dé tuong tac gitra tau, diéu kién thoi tiét
va cong trinh it hodc khong dwoc xem xét.

(4) Céc md hinh dp dung dé phan tich t6i vu quy mé cdng trinh cdng khdng nhiéu, nhung d3
nhan dugc sy quan tadm trong thoi gian gan day.

(5) Mb hinh s6 SM3.05 dugc 4p dung dé ho tro diéu dong tau va khai thac ludng tau. Theo
d6 cac tau co trong tai I&n hon trong tai thiét ké cé thé duwoc ho tro vao cang bang loi
dung muc nudc triéu.

(6) Phat trién va hoan thién mé hinh autopilot két hgp vdi nhédm TFS2 |a hwdng nghién ctru
dang duwoc cac nha khoa hoc quan tam hién nay.

(7) Céc tiéu chuan an toan cling nhu céc quy dinh van hanh khai thac cdng trinh cang |a cac
ndi dung quan trong khéng thé thiéu trong qua trinh mé phong. Cac quy dinh nay khéc
nhau theo tirng nuwdc, thdm chi khac nhau cho tirng cdng trong mot quéc gia. Cac tiéu
chuan an toan va quy dinh khai thac nay anh hudng truc ti€p dén thoi gian khai thac cda
cang.
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CHUONG 4. QUA TRINH HANH HAI CUA TAU & MO HINH TOAN SU’
DUNG TRONG MO HINH

Chuwong nay phan tich va trinh bay qua trinh hanh hai cla tau dén va r&i cang, trong dé cac yéu
t6 dac thu cua cadng bién & Viét Nam d3 dwoc xem xét dén. Cac md hinh toan dwoc sir dung
trong Mo phong nay ciing duoc trinh bay & cac ndi dung tiép theo.

4.1 Qua trinh hanh hai cta tau dén va réi cang

Qua trinh hanh hai cda tau dén, lam hang tai bén va rdi cdng bao gdm céc cong doan va tha tuc
duwoc thé hién trén Hinh 4-1. Cu thé nhu sau:

- Tau dén cang

- Neo doi & ngoai cang (thudong gan phao sé khéng)

- Diéu dong tau di trén luéng dinh trudc vao bén

- Quay tré tau va cap bén

- Lam hang trén bén

- Neo doi tai bén hodc viing neo tau trong cang

- R&i bén hodc roi viing neo doi

- Diéu dong tau roi cang

Hang muc cing trinh cang Qué trinhhanh hai

[ Taudéncang ] [ Neadautaungodicang J
¥ \L 1
[ Neo d&ut3ungoai cang J—b[ Ho&n t&t tha tuc vao lugng J

v Kiémtra digu kign thévi tiet
v Kiémtradigukien ludng
v Kiémtradiguki&nbén

| ¥ Chuan bitau lai dat

"| v Thigt lap k& hoachchay tau
v Vantac chay tau

v Antoanchay tau

v" C4c n&i dung khac

[ B&ncaptau ]4—( Neo captau ] [ Revibén
| t

Hinh 4-1: Thi tuc thyc hién va qua trinh hoat déng cha tau tai cang

v fIE chénsang

v Lugng tau

v" Ha trorhanh hai

v" Neo dautautrong cang
v Quay trétau

v B&ncaptau

v C4c hang muc khdc

F Y

4.1.1 Tau dén cang

Mac du ké& hoach tau dén cang da dugc xay dung trwde do vai ngay thdm chi vai tuan hodc vai
thang, nhung thoi diém tau dén cang thuwong van cé su chénh léch so véi ké hoach ban d3u.
Théng ké cho thdy khoang thdi gian lién tiép gilra cac tau (interval time) dén cang thudng tuan
theo mét quy luat ngau nhién nao dé. Hai trong s6 ham phan bé xac suat phu hop véi quy luat
tau dén cang duoc sir dung nhiéu nhat 1a ham “Exponential” va ham “k-Erlang”. Cac ham nay
duoc thao ludn trong chwong sau va trinh bay chi tiét trong Phuc luc.
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4.1.2 Neo doi tai ngoai bé cang

Hi€ém khi tau dén cang duoc diéu dong vao bén ngay lap tirc va thudng phai neo doi & viing neo
ngoai cang. Viing neo nay thudng dwoc bé tri gan vi tri phao s6 “0”, cé dd sdu khodng 30-40 m
dé tranh vung séng v&. Tau doi & viing neo nay vdi mét hodc déng thoi nhiéu ly do sau:

- Lubng tau hodc/va bén

- Hoa tiéu hodc/va tau lai dat

- Diéu kién thoi ti€t va van hanh tau trén luéng
- Muyc nwdc chay tau

- Céctiéu chuln vé an toan

(1) Lubng tau hodc/va bén

Cang vu théng qua hé théng VTS va cac quy dinh vé giao thong trén ludng (traffic rules) s& kiém
tra ludng tau d3 san sang dé cho tau van hanh trén ludng hay chua. Pong thoi, trong trudng hop
cang khong cé khu neo doi tau bén trong bé cang, bd phan van hanh cang sé kiém tra bén d3 san
sang hay chwa. Chi khi hai yéu cau nay thda man, s& chuyén sang céc thd tuc kiém tra tiép theo.

(2) Hoa tiéu hodc/va tau lai dat

Khi diéu kién vé luéng va bén d3 dwoc thda man, hoa tiéu dwoc diéu déng két hgp vai thuyén
trudng va cang vu dé |ap ké hoach diéu ddng tau. K& hoach nay bao gém: kiém tra ndng luc van
hanh cda tau, kiém tra diéu kién thoi ti€t va mye nwdce triéu va tinh todn s6 luvgng cling nhu nang
Iwc tau kéo can thiét dé lai dat tau me.

S8 lwong tau lai dat can thiét phu thudc vao kich thudc tau me va diéu kién ty van hanh tau. Bang
duédi day 1a mot vi du vé yéu cau tau lai dat tai cang Vancouver.

Bang 4-1: Quy dinh s6 lwgng tau lai dat tai cang Vancouver, Canada

Kich thuéc tau (m) S6 lwong tau kéo Lwc kéo (tan)
M&n nuwdc | LOA/LOA+B M{i L&i M{i L&i Téng céng
>12 LOA>200 1 2 30 110 140
>10>12 LOA>200 1 1 hoac 2 30 80 110
<10 | (LOA+V)>265 1 1 hodc 2 30 65 95
>8<10 LOA>200; LOA+B<265 1 1 hoac 2 30 65 95
<8 LOA>200; LOA+B<265 1 1 hoac 2 30 50 80
>10 LOA<200 1 1 hodc 2 30 50 80
>8<10 LOA<200 1 1 hodc 2 30 40 70
<8 LOA<200 1 1 20 30 50
Ghi chu: LOA 13 chiéu dai I&n nhat cla tau, B 1a chiéu réng tau

Nguén: (Vancouver Port, 2014)
(3) Muyc nudc chay tau

Da phan cac cdng & Viét Nam va trén thé gidi, vi ly do kinh t&, d8u tdn dung muc nwdc trieu dé
dua tau cé trong tai I&n hon tau thiét ké khai thac. Vi thé, viéc lwa chon myc nwdce cling nhu thoi
gian duy tri muc nwdc do (tidal window) dé chay tau |a rat quan trong. Muc nwdc chay tau phu

4-2 | Tac gid: Nguyén Minh Quy. email: quynm@nuce.edu.vn



thudc vao nhiéu yéu td, bao gdm: mén nuwdc tau, van tdc chay tau, diéu kién séng gio, va khoang
du trir an toan duwdi séng tau. Chi tiét ndi dung nay sé thao ludn trong Phan 5.
(4) Diéu kién thoi tiét
Tau khéng thé van hanh vdi moi diéu kién thoi tiét. Pong thoi vdi tinh todn muc nudce chay tau,
diéu kién thoi ti€t dé tau van hanh an toan phai dwoc kiém tra, bao gom: khad ning hoat dong
dudi tadc ddng cha séng giod va kich thudc cda ludng tau cé du I&n dé tau van hanh an toan. Trén
co s do, hoa tiéu va thuyén trudng s& quyét dinh mét tdc d6 chay tau hop ly dé diéu déng tau.
(5) Cac diéu kién an toan
Cac diéu kién an toan dwoc thiét 1ap thudng khac nhau & méi nwdc, tham chi la khdc nhau & tirng
cac cang trong cung mét quéc gia phu thudc vao cac yéu td vé diéu kién ty nhién, diéu kién co
s& ha tang cdng trinh cang, trinh d& khoa hoc cdng nghé va ndng luc cda hoa tiéu. Duwdi day la
mot s6 didu kién an toan theo cac hwdng dan cla (Thoresen, 2018) va mot s6 cang trén thé gidi
cé thé tham khao.

Bang 4-2: Quy dinh an toan thac cang bién

Yéu ciu thiét ké Phao “0”” va Luéng tau khu Neo cép tiu Lam hang
va khai thac Clra cang nuwéc trén bén
Séng 1.5-2m <=1m 0.5-1.0m Xem bang 11
va 12
Gid < 20m/s, 15 va 10m/s cho dién tich 7-10 m/s 10-15 m/s
chan gié 1000, 5000, va 10000m2
Dong chay Khéng qua 3m/s 1-2m/s 1-2m/s
Muyc nuwéc Séng chua v >10% mén nudc | Khéngnho hon1.1T
(dy trir day tau)
Suong mu >1-1.5km 3-6 LOA
Tau kéo Tuy thudc quy dinh cla cang (Bang 4-1)
Van téc <=12 knots 4-10 knots Theo quy dinh cla
tirng loai tau

Ngudn: Tac gia téng hop

Bang 4-3: Dao ddng I&n nhat cho phép khi tau 1am hang

Dao dong Jensen, 1990 | Smitz, 1992 PIANC, 1995 | D’Hondt, 1999 | Moes, 2000
Tinh tién (surge-m) 0.50 0.50 0.50 0.24 0.30
Ngang (sway-m) 0.40 0.30 0.60 0.22 0.30
Durng (heave-m) 0.45 0.30 0.40 0.20 0.30
Xoay ngang (roll-deg) 1.50 1.00 1.50 0.24 0.50
Xoay dirng (pitch-deg) 0.75 - 0.50 0.40 0.50
Xoay doc (yaw-deg) 0.25 - 0.50 0.10 0.50

Ngudn: (PIANC-115, 2012)
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Bang 4-4: Chiéu cao song gidi han trong bé cang khi tau lam hang

Loai tau Chiéu cao séng gi¢i han Hs: m

0° (thuan va nguoc séng) 45-90°

Tau téng hop 1,0 0,8
Tau container va tau ro/ro 0,5

Tau hang roi: 30 000-100 000 DWT chat tai 1,5 1,0
Tau hang roi: 30 000-100 000 DWT d&tai 1,0 0,8-1,0
Tau dau: 30 000 DWT 1,5

Tau dau: 30 000-200 000 DWT 1,5-2,5 1,0-1,2
Tau dau: >200 000 DWT 2,5-3,0 1,0-1,5

Nguén: (Thoresen, 2018)
4.1.3 Diéu ddéng tau va van hanh trén luéng

Khi va chi khi tat ca céc diéu kién néu trén dugc théa man, tau mai dugc phép truy cap ludng.
Trong qua trinh van hanh trén luéng, mét so diéu kién dudi day phai dwoc thda man.

(1) Van téc chay tau

Van toc chay tau thwong dugc quy dinh trudc cho moi loai tau va trén tirng tuyén ludng cu thé.
Tuy nhién, hoa tiéu cé thé diéu chinh téc dd trong mét khodng nhat dinh ndo dé dé phu hop véi
tirng diéu kién thoi tiét cu thé. Néi chung, tau khéng duoc di qua nhanh dé ddm bao khoang cach
dirng tau khi can thiét dong thoi gidm thiéu d6 dan tau do van tdc, tau cling khong nén di qua
cham dé giam thiéu dao dong tau do chéi dat dudi tdc dong cla song, gié va dong chay. Néi
chung, van téc chay tau khéng |&n hon 15 knots ddi vdi ludng ngoai va khdng 1dn 8 knots ddi vdi
doan ludng trong bé cang.

Bang 4-5: Van téc chay tau I&n nhat trén ludng bién

Loai tau DWT Van tdc tdi da (kn)
Tau khi héa long LNG 75 000 19.0
Tau hang roi 20 000 14.0
Tau téng hop 6 038 16.0
Tau hang roi 12 500 14.5
Tau dau VLCC 300 058 16.8
Tau container 83 826 24.5
Tau chd quing 322398 14.7
Tau téng hop 8739 13.3
Tau container 18 158 20.2

Nguén: (Lighteringen, 2009)
(2) Tranh tau trén lubng

Cac tau cé duogc vuot hodc di nguoc chiéu nhau trén luéng hay khéng phu thudc vao tirng loai
tau, quy mo ludng tau, va diéu kién hd tro an toan hanh hai trén ludng. Cac trudng hop sau day
hay gap tai cac cang.
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Bang 4-6: Quy dinh vé tranh tau trén luéng

No. Loai luéng Quy dinh hoat ddng

1 M6t lan Thoéng thuwong cac tau khong dugc vwot nhau hoac di ngugc
chiéu nhau tai moi thoi diém trén ludng trir mot sé trwong
hop déc biét. Khi d6 tau nao dén hodc di trude sé duoc vao
ludng trudc (FIFO), cac tau khac phai doi dén khiludng duoc
tau kia roi khoi ludng. Tuy nhién, néu trudng hop cé tau wu
tién, cac tau khac déu phai doi dén khi tau wu tién roi khoi
ludng.

2 Hai lan Céac tau dugc di nguoc chiéu nhau va cé thé vuot khi phia
ludng bén kia khéng cé tau. Trong thdi doan cac tau vuot
nhau hay ngugc chiéu nhau trén luéng, toc dé chay tau
duoc han ché theo quy dinh cua tirng cang.

3 Mét lan cd diém | Trong trudng hop nay. Néu khdng cd tau wu tién, tau nao
mot hodc nhidu hon | gan diém tranh trudc sé phai vao diém tranh dé tau kia vuot
mot  diém  tranh | qua. NEu cd tau wu tién, nhu tredong hop ludng mot lan.

trén ludng

Trong trwong hop tau khéng duoc phép vuot nhau, cic tau gan nhau can phai dam bao cach an
toan theo quy dinh nhu trén hinh duéi day.

Hinh 4-2: Khodng cach an toan giira hai tau trén luéng

4.1.4 Tauché lam hang bén tai khu neo doi

Trong trudng hop bén dang ban dugc dwoc khai thac sir dung, tau ké ti€p phai xép hang neo doi
tai mot vi tri nao dé dwoc che chdn trong cang. V& ma ly thuyét, thoi gian doi tau duwoc xac dinh
dwa trén hé sé ban va sd lugng bén can thiét tinh toan. C6 thé tham khao bang dudi day la hé
s6 tau phai cho tinh theo thoi gian lam hang trén bén cda tau dén cang.

Vi du vé&i hé s6 ban bén bang 0.3, thoi gian 1am hang cho tau 1a 100 gid thi thoi gian chd bén cla
tau d6i vdi treong hop mot bén 1a 0.13x100 = 13 gidy, nhung d6i véi tredng hop hai bén thoi gian
ch& bén gidm xudng chi con 0.02x100 = 2 gio.

Chung ta cé thé thay rd rang la s6 lvgng bén cang 1&n thdi gian chd bén cang giam vdi cung hé
s6 ban bén. Nguoc lai, vdi hé s6 ban bén cang |&n thi thoi gian chd bén cang 1dn trong moi trudng
hop vé s6 lugng bén.
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Bang 4-7: Hé s chd tau theo hé s6 ban bén va sé lwong bén

Hé sd ban bén Mot bén Hai bén Ba bén
30% 0.13 0.02 0.01
40% 0.24 0.06 0.02
50% 0.39 0.12 0.05
60% 0.63 0.22 0.11
70% 1.04 0.41 0.23
80% 1.87 0.83 0.46
90% 4.36 2.00 1.20

Ngudn: (UNCTAD, 2013)

4.1.5 Quay tré tau va cap bén

Tuy thudc vao hudng gié va dong chay, tau cé thé quay trd trudce khi cap bén hodc quay tré sau
khi roi bén. Vi tri khu quay tré tau thuong dwoc bd tri tai gan tdm cla bé cang. Thoi gian quay
trd tuy thudc vao tirng loai tau va diéu kién khu quay tré va dao ddong khoang 60’ dén 180’ bao
gdém ca thoi gian cap bén. Thoi gian tau roi bén tir 60’ dén 120’.

S6 tau kéo

|

%,

Lai dét

%

= Thoi gian

lquay
Th&i gian chd 1am hang

Laidst | [Papbén Roi bén
Khoang Khoang
1-3h 1-2h

Hinh 4-3: Thoi gian quay tré va cdp tau
Ngudn: (Thoresen, 2018)

4.1.6 Lam hang trén bén va r&i bén

Thoi gian 1am hang trén bén phu thudc vao khdi lwong hang trén tau, s6 lwong va cdng suat béc
x€p cla can truc trén bén, va diéu kién thoi tiét. Cac so liéu dudi dady duogc thu thap & mot sé
cang trén thé gidi cé thé tham khao.
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Bang 4-8: Nang suat can truc béc xép hang roi

No. Loai tau Kich c& Cdng suat can truc Cdng suat bén
(TUEs hodc tan /gio) (t&n/m dai bén/ndm)
1 Container <2000 TEU <25TUE <5000
2000-4000 TEU 25-40 TUE 5000-12000
>4000 TEU 40-80 TUE >12000
2 Hang roi (quang) <80 000 DWT 1000-1500
<160 000 DWT 1500-2 800
>160 000 DWT 2800-3500
3 | Hang téng hop <10 000 DWT 200 <3000
10-40 000 DWT 200 - 400 3000-5000
4 Dau khi Crude QOil 10.000-20.000
Gasoline 1.000-2.000
Diesel Qil 1.000-2.000
LPG 500-2.000

Ngudn: Tac gia tdng hop
4.1.7 Tau vao ludng va r&i cdng

Khi va chi khi cic diéu kién an toan van hanh tau néu trong Muc 4.1.2 4.1.3 duogc thda man, tau
méi dwoc truy cdp luéng. Qua trinh van hanh tau trén luéng duoc thuc hién theo cac quy dinh
néu trong Muc 4.1.3.

4.2 Cac md hinh toan va so liéu str dung trong md hinh

4.2.1 M6 hinh mé phéng tau dén cang

Nhu d3 néu phan trén, thoi gian tau dén cang tuan theo mot quy luat ngau nhién theo dé khoang
thoi gian lién ti€p gilta cac tau dén cang cé thé biéu dién bang mot s6 ham phan b6 xac suat. Ham
xac suat theo quy luat phan bé mii “Exponential” c6 dang dudi day duoc st dung nhiéu hon ca.

f(x)=de™ (1)

F(x)=1-e™ (2)
Trong dé:
f(x) 1a ham mét d6 phan b6 xac suat
F(x) 1& ham phan bé tich Ity
x 1a khoang thoi gian gitra hai tau lién ti€p dén cang
A 13 hé s& phu thudc vao mat do tau dén cang (1/gio)

khi | dugc xac dinh, khodng thoi gian gilta cic tau dén cang duoc xac dinh trong mé hinh nhw
sau:

x=F'(U)=-n(U)/ A (3)

Trong dé U 13 bién ngiu nhién cé gia tri trong khodng (0,1) dwgc phét sinh bang cadc ham
“Random” d3 c6 san trong hau hét cac ngdn ngit 1ap trinh.
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4.2.2 M6 hinh mé phéng diéu kién thoi tiét

C6 hai cach dua s6 liéu diéu kién thoi tiét (mé phdng hodc truy cip) vao méd hinh nhu dé cap

trong Bang 4-9.

Bang 4-9: Phwong phap truy cdp va mé phéng sé liéu thoi tiét

Phuong phap

Quy dinh hoat dong

Uu/ nhwoc diém

Truy cap dén
co s& dir liéu

Cac sb liéu vé diéu kién thoi tiét (séng,
gio, dong chay va swong mu) trong thoi
gian nghién ctru (m6t hay nhiéu nam)
duwoc lwu trong mé hinh theo chudi thoi
gian (tlrng gio hoac vai phat).

Uu diém 13 cac s6 liéu chinh xac vé
mat twong quan gitta cac yéu té
diéu kién tu nhién. Nhuoc diém 13
thu thap day dd cac s6 liéu nay
khéng phai ltc nao cling thyc hién
dugc. Hon nita, cic yéu t6 va sé
liéu vé diéu kién thoi tiét la nhu
nhau cho tat ca cac lan mo phéng.

Dwa trén cac bang thong ké tan suat vé
huwdng va d6 1én cha cac yéu t6 diéu
kién thoi tiét (cadc bang nay thuong
duoc xdy dung trong mét hodc nhiéu
nam bdi co quan quan ly nha nudc
hodc tu van chuyén nganh), mot sb
ham xdc suat théng ké dugc sir dung dé
phan tich va tim ra ham phu hop nhat
(c6 dd léch nhd nhat) véi cac s6 liéu
thong ké. Cac so liéu vé diéu kién thoi
tiét dwoc phat sinh va mé phdng trong
mo hinh tir cdc ham nay.

Uu diém clha phuong phédp nay la
don gian trong viéc lwu va cap nhat
sO liéu. Cac s6 liéu diéu kién thoi
tiét bién d6i ngiu nhién trong cac
lan mé phdng nhung déu cé diém
chung vé dac trung thong ké. Tuy
nhién, nhwoc diém Ia cac s6 liéu vé
mo6 phdong kém twong quan hon so
v&i phuong phap truy cap.

Ba ham xac suat théng ké hay duoc sir dung dé€ mo phdng diéu kién thoi tiét 1a ham “Gamma”,
“Lognormal” va “Weibul”. Trong trwdng hop khong cé s6 liéu théng ké tan suat vé diéu kién thoi
ti€t nhwng c6 cac so liéu dac trwng thong ké (vi du gid tri I&dn nhat, nhd nhat, va trung binh), ching
ta co thé sir dung ham “Exponential” dé mé phdng. Cac chi tiét vé ham nay xem Phu luc.
Cac s6 liéu md phdng vé diéu kién ty nhién bao gém cac yéu té sau:

- Séng: dd cao séng Hs (m), hudng séng so véi hwéng Bac (d6) va chu ky séng Tp (s).

- Gib: t6c d6 gié (m/s) va huwdng gid so véi hudng Bic (do).

- Dong chay: t&c do dong chay (m/s) va huwdng dong chay so véi huéng Bic (d6)
4.2.3 Thay triéu
S8 lieu muc nudce thay trieu duwgc dua vao mé hinh cé thé bang mot trong hai cach sau:

(1) Thay triéu thién van
Bang du bdo muc nuwdc thly tridu thién van theo tirng ngay va tirng gio doc b& bién Viét Nam
trong nhiéu ndm hau nhu d3 dwoc xac dinh. Tuy nhién, dudi tdc ddng cta gid, ap suat va cac yéu
t8 mdi trudng khac, muc nudc tridu thyc té ¢ thé chénh léch vai muc nudce triéu thién van vai
centimet dé&n vai chuc centiment. Mtrc do sai s6 nay can phai duwoc xac dinh bang cac phuong
phép thdng ké khi so sdnh v&i cac s6 liéu thue do sau d6 dugc tich hop véi muc nwdce thly triéu
thién van dé dua vao mé hinh.
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(2) Muc nudc thuc do

Bang muc nudc thue do tirng gid tai vi tri nghién clru cé thé dugce sir dung trong mé hinh. Phuong
phdp nay chinh xac hon trong diéu kién cdc dac trung théng ké cda sé liéu muc nwdce thu dugc
c6 thé dai dién va tuong ty vé dac trung thdng ké cho cadc ndm nghién ctru tiép theo.

Ca hai phuong phap nay déu dp dung duoc trong mé hinh OSEC2020 duoc trinh bay trong céc
phan sau.

4.2.4 Chiéu sau chay tau

Chiéu sau chay tau duoc xac dinh trén co s& mdén nudc tau cdng véi cac khoang dy trir dudi sdng
tau nhu thé hién trén Hinh..

Mrcnugcchaytau
H: o
T - Mnnuécchaytau
Chitu Chiau
U Hd| su K
-T-I“ay lfbng d 1 Smax: PO dintaudovantsc
. tau - Dy trir donghiéngléchts
, . : iy a
Caodo day chaytau — Heel i ng €9 e, U
B : Daodongtautrongsing
4"7 ~ - v .
\ ms Dy trir antoan ducisongtau
Dy trir dosa boi

Caod duoctinh saunaovét has cday tu nhién }

Hinh 4-4: Tham sé xac dinh chiéu sau luéng tau

Chiéu sau chay tau duoc xac dinh nhu sau:

H/=T+S,,,.+ f+Heel+m; (4)

Trong dé:

Hqg : Chiéu sau chay tau (m)

T : Mé&n nuwdce cia tau dang xem xét (m)

Smax  : DO dan tau gy ra bdi van téc chay tau (m)

Yij : Dao dong tau trong séng (m)

Heel :Du trir do nghiéng léch tau (m)

ms : Dy trir an toan duwdi séng tau (m)

Muc nwdce chay tau duwoc xac dinh tir chiéu siu chay tau nhu sau:
Ht:Hd- d (5)

Trong d6 d (m) |a chiéu sau luéng tau tinh t&r myc nudc “0” hai do.
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Cac tham s6 trén s& dugc thdo luan va trinh bay trong cdc muc dudi day.
4.2.5 M&n nwdc va kich thwédc cua tau

M&n nude tau dugc xac dinh tir thong s6 ki thuat cda tau. Trong trudng hop tén tau chwa dugc
xac dinh, mén nuwdc tau cé thé tinh todn tir trong tai (DWT) cla tau hodc cac s6 liéu théng ké
trong OCDI 2009. Can Iwu y rang mén nwdc cla tau thay déi theo ty trong clia nuwéc bién (Xem
thém Phu luc C, PIANC, 2014).

4.2.6 D6 dan cta tau do van tdc (Smax)

D6 dan cla tau do van téc dugc xac dinh chi yéu tir cong thire thuc nghiém phu thudc vao loai
tau, loai ludng tau (ha, kin, dao, tu nhién), va van tdc chay tau. Pham vi s& dung cling khac nhau
cho tirng trudng hop cu thé. Trong md hinh moé phéng nay ba cong thirc clia ICORELS, Barrass3,
va Eryuzlu2 d3 duoc trinh bay dwdi day duoc trich dan tir PIANC 2014.

4.2.6.1 Cong thirc cha ICORELS

Céng thirc nay thudng dugc ap dung cho céc loai ludng khdng han ché va hé:
vV F. (6)

L, JI-F;

Sb,[ = Cs

Trong dé:

Cs :Hé so dan tau, phu thudc vao hé sé béo Cs. Thuong 1ay:

1.7 khi C, < 0.70
C.={2.0 khi 0.70< C, < 0.80
24 khi C,, > 0.80

V  :Thétich chiém nwdc cha tau (m3)
Lpp :Chiéu dai tau gitta hai dwong vudng goc

Fnn 1 S6 Froude. Dai lvgng khéng thi nguyén dac treng cho twong quan gilta tac dong cla
lwc quén tinh va trong luc d6i véi dong chay:

Theo kinh nghiém sé Foude thuwdng co gia tri 0.6 cho tau ché dau, va 0.7 cho tau chd
container; Foh <1,

vs  :Vant6c cla tau (1a téc d6 twong d6i cla tau so vdi nudc) (m/s),

h : Chiéu sau chay tau (h=d).
4.2.6.2 Cong thirc chia Barass3 (B3)

Barass (2004) dé xuat mdt cong thirc rit gon dé tinh dan tau cé thé dung dwoc véi hau hét cac
loai luéng tau, twong d6i than thién véi ngudi st dung:

s .G (7)
MasB3 00/ K
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Trong dé:
K :Hé so kich thuwdc: K =5.745°7°

S :Hésbcantrd; S=0.1d6ivaicac lubng rong (ludng khéng han ché hodc luéng hd)
khi d6 K =1; S =0.25 d&i véi cac ludng kin hay han ché, khi d6 K = 2,

Vi :Van tdc tau twong tu (Vs) nhwng don vi tinh Knot.

4.2.6.3 Cong thirc ctia Eryuzlu2 (E2)

Eryuzlu va céng su da tién hanh mé hinh cédc cdc md hinh tau 1&n ty hanh chd hang roi, contailer
va ch& dau trong cac diéu kién ludng han ché va cd khéng han ché. Sau d6 thu lai két qua thi
nghiém va thiét [ap dwoc cdng thire tinh d6 dan tau:

h (8)

0.1725
Syir = 0.298T(?j F2K,

Vi Kp la mét dai lwong khdng thir nguyén phu thuéc vao quan hé ti doi gitra bé rong luéng vdi
bé rong cla tau:

9
3.1 Khi ¥ <9.61 ©)
¥ _1\WIB B
=
1 Khi ¥ >9.61
B

Hé s6 Kp=1 thudng dwoc dung ddi vdi cac loai kénh héd khdng xac dinh duwoc duwong bo.
4.2.7 Dao ddng tau trong séng (Wave response)

Khi chju tadc dong cla séng tau cé thé s& dao déng theo 6 thanh phan. Trong d6 ¢ 3 thanh phan
la dao déng dirng (Heave), dao dong xoay ngang (roll), va xoay doc tau (pitch) la nhirng thanh
phan chinh gy ra dao dong cla tau theo phuwong ding (truc z). Dya vao cac thanh phan dao
déng nay ma cd thé tinh toan dwoc do du trit cla tau trong séng.

Earth axis x

O

Heave, Z

Hinh 4-5: Dao dong tau theo 6 quy dao
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4.2.7.1 Co6ng thirc thwe nghiém chia Nhat Ban

Theo phuong phdp cta Nhat Ban, chuyén dong nguy hiém nhat khi tinh todn chiéu siu lubng
duoc cho la gay ra bdi cac dao déng (Zz; Z3) nhu thé hién trén cac Hinh 4-6 va Hinh 4-7.

Dao d6ng dirng doc theo truc tau ky hiéu Z; 13 t6 hop cta dao dong dirng (heaving) va dao dong
xoay doc (pitching); con dao déng dirng theo phuwong ngang tau ky hiéu Z3 (nghiéng) la t6 hop
cla dao dong dirng (heaving) va dao dong xoay ngang (rolling).

Z: daodd ng dirng (heaving) vaxoay doc tau (Pitching) trong song

Hinh 4-6: Dao dong dirng ctia tau theo phuong doc Z; (PIANC 2014)

Z; dao ddng irng (heaving) va xoay ngang tau (Rolling) trongsing

Hinh 4-7: Dao dong dirng cua tau theo phwong ngang Z3 (PIANC 2014)
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Cdc gid tri Z» va Zs duwoc duoc xac dinh tir md hinh todn két hop thwe nghiém cho hau hét cc loai
tau phé bién co kich thudc, didu kién song va kha ndng van hanh khac nhau. Sau d6 cac két qua
duogc théng ké va 1ap thanh céc d6 thi dé thuan tién cho viéc tra cru. Dy 4n nghién ciru duoc
thuc hién bdi nhdm chuyén gia Nhat Ban (Ohtsu et al., 2006; MLIT, 2007). Mét sé két qua chinh
dugc xuat ban bai PIANC (2014).

(1) Xac dinh dao déng dirng cla tau theo phuwong doc Z;
Gid tri dao déng dirng téng hop Z, ¢ thé duoc xac dinh thdng qua twong quan gitra Za/Hs va Lpp/A
nhu thé hién trén Hinh 4-7 va Hinh 4-8.
Trong dé:

Hs  Chiéu cao séng c6 nghia

Lpp Chiéu dai gitta hai dwong vudng goc cua tau

A Budc séng

¥ Gobc tao badi gitra hudng song va hudng chay tau

Vs lavan téc tau chay tau

Céac két qua trén biéu d6 nay dugc thuc hién cho tau cé hé sd hinh dang Cb=0.7 va van téc chay
tau nam trong khoadng sao do gia tri Fn. bang khoang 0.1.

Z,/2H,

5 F

Cs=0.7
F,=V,/oL,, =0.1

Ty so gitra Z, va bién d6 séng

Hinh 4-8: Cac ham RAO dao ddng Z; cia tau duwéi tac ddng cla heave va pitch.
Nguén: (OCDI, 2009)

(2) Xac dinh dao déng dirng cla tau theo phuong ngang Z3

Gia tri Z3 6 thé xac dinh bang cong thirc sau:

H B . (10)
Z,=0.7—+—=sin
Trong dé géc xoay ngang (roll) Ién nhat @, (d0) dugc xac dinh nhu sau:
(11)

Dot = 1y P = ﬂ7-360{%} siny/
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Vi p 1a hé s6 khdng thir nguyén ké dén chénh l&ch bién d6 séng; y hé s6 ké dén anh hwéng cla
dd doc séng. Tich sé cda hai gid tri nay thuong duoc |y trong khodng p.y =3-7.

(3) Lua chon gid tri I&n nhat tir (22, Z3)

Gia tri l&n hon trong hai gid tri (Z2, Z3) s& dugc dwa vao xac dinh d6 dy trit chiéu sdu chay tau do
séng:
p=Max(Z,,Z;) (12)

4.2.7.2 M0 hinh toan theo ly thuyét dé tin ciy

Hinh dudi day thé hién qud trinh dao déng cla tau theo thoi gian. Gid sir trong mot khoang thoi
gian thuc Ty (s), xét cho mét phan doan cda luéng cé chiéu dai L (m). Xac suat dao déng cua tau
vudt qua gia tri b trong khoang thoi gian Th dwoc xac dinh nhu sau (Strating et al 1982):

Tau
an Daodd ng tau trong song
N\ /\ /\ /\ ﬁ( A /J\ /-/\ Thoigian
el vauw @,,PI
____ - - - s s s 007 —_/____ ““_Pz
B l&ndaod@ngmircp1 Eb l&ndaoddong mirc32
Hinh 4-9: Dao dong tau trong séng
P(B.T,) =1-exp(-v,T,) (13)

Trong d6 hé sé v, dugc tinh bang cong thirc:

2 (14)
27\ m, 2 m,

Trong dé
mo : M6 men bac khéng (md men trung tdm) xac dinh tir phé dao dong cda tau:
= [, yaw,
mo : M& men bac hai xac dinh tir phd c(l)ao dong cua tau:
IWZS (w,)dw,

S (w,) :Ph6daodong cla tau

Néu dat P(f,T,) = a, cong thirc (13) c6 thé viét lai nhu sau:
1 (15)

5 zﬁ{zm[ln(l‘z){% Z_imz
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C6 thé phat biéu cong thirc ndy nhu sau: dao dong (d6 1dn) ngau nhién cla tau dwdi tac dong
cla song trong khoang thai gian Ty c6 xac sudt vuot qud gia tri S (dugc xem nhu d6 dy trit do
séng) bang a.. Cac gia tri mo, va m; 1a md men bac khong va bac hai dugc xac dinh tir phd dao
dong cla tau. Theo nhiéu tai liéu nghién ctru xac suat cho phép cla tau mac can dwoc 1ay khodng
104 dén 10 tuy thudc vao dia chat nén dat. Thay vao biéu thirc trén ta cé thé xac dinh do du
trit B dwdi tac dong cla song.

Chi phi I&n nhat ap dung mé hinh nay la phai xac dinh dugc ham truyén dao déng (RAO) cla tau.
Hién nay, c6 mot s6 phan mém thuong mai gidp chung ta lam duwogc viéc nay.

Mot s6 két qua dp dung phuong phap nay dé khao sat dao déng cho tau 65 000 DWT dwoc trinh
bay dudi day. Theo quy dinh cha PIANC, ty s6 gitta chiéu sdu chay tau va mdén nudc cla tau la
tiéu chi dé xem xét diéu ddng tau vao ludng. Hinh 4-10 va Hinh 4-11 |3 twong quan gitta théng sé
song, ty s6 d/T va xac suat cham déy cla tau theo cdng thirc (15). Nhin biéu d6 ta cd thé thay
trong truong hop chu ky song dudi 10s, gdn nhu khdng tdc dong nhiéu dén mirc d6 dao dong
cla tau. Tuy nhién, vdi ty s6 d/T thap va chu ky song I&n hon 10s, anh hudng nay la dang ké.
HS=2.00m, and V=10.00knots

x107°

2.5

——dIT=1.30

=132
ol |—— =134
—a— =137

—%— =139

P(V.kc)

T 8 10 12 14 16 18
Wave period ‘I'Z(s)

Hinh 4-10: Quan hé chu ky séng va xac suat cham day theo d/T (theo PIANC)

Ratios of d/T with «=3e-005, and V=10.00knots

14

1.35}

1.3}

1.25}

It
o

Somete

——— Hs=3.00m
—— Hs=2 50m
—&— Hs=2.00m
—&— Hs=1.50m

—#— Hs=1.00m

8 10 12 14 16 18
Wave period Tz(s}
Hinh 4-11: Quan hé chu ky séng va ty s6 d/T theo Hs véi o = 3x10°° (theo PIANC)
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Dabi véi quy dinh ctia USACE, tinh theo ty so gitta dao ddng cla tau chiéu cao song (B/Hs), nhw
thé hién trén Hinh 4-12. V&i cung tri s6 a = 3x107, ty sb gitta b/Hs thay d6i rat dang ké khi chu ky
song thay d6i. ty sd nay tang |én theo d6 tang cla van téc chay tau. V&i d6 du trir dudi séng tau
do séng theo yéu ciu clia USACE bang 1.2Hs, van t6c chay tau khong dwoc 1&n hon 10 knots va
doéng thoi chu ky song khéng duworc 1én hon 10s.

Ratios of minimum depth allowance to Hs with oe=3e-005

=

B/H
N

—V=5.00knots
—»—V/=7.50knots
—&— V=10.00knots
—&—\/=12.50knots
—#— V/=15.00knots

o
~

8 10 12 14 16 18
Wave period Tz(s)

Hinh 4-12: Quan hé chu ky song va ty s /T theo Hs va o =3x10 (theo USACE)
Trong trwdng hop tuyén ludng dai, ching ta cé thé chia ludng thanh cdc phan doan nhoé hon sao

cho diéu kién séng va diéu kién ty nhién & mdi doan dugc xem nhu khdng thay déi. Xac suat
cham day cla tau trén toan bd hanh trinh di chuyén trén ludng (g6m m phan doan) s& |a:

le—ﬁ(l—Pj)

4.2.8 Duv trit do nghiéng léch tau do gié

(16)

Dy trit nghiéng léch tau do gié va do dénh lai qua doan luéng cong duoc xem xét trong md hinh
v&i 03 truwdong hop sau:

Bang 4-10: D6 nghiéng léch tau do gié va diéu kién van hanh

No. Trwong hop Do nghiéng léch ¢z (d0)
1 Khu vuec it gid va tuyén ludng thang 0.5
2 Khu vuec it gié nhung c6 doan cong 1.0
3 Khu vie nhiéu gid va cé doan cong 1.5

Do dy trir do nghiéng léch tau véi géc nghiéng tau ¢pr dugc xac dinh bang cong thirc sau:

Heel = F, (%simﬁwj a7

Trong dé:
Fi :  Hé sd bilge keel (vay tau) tinh dé&n kha ndng lam gidm xu hudng chuyén déng
clia tau. Fx nam trong khoang 0.76 d&n 0.9 nhuwng sir dung gia trj Fx cang 1én
thi sé an toan hon.
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B : Bérdngtau
¢dwr : GOc nghiéng tau duoc xac dinh trong cac diéu kién néu trong Bang...

4.2.9 Khoang dy trir an toan duwdi séng tau

Khoang dy phong an toan dudi séng tau (m) phu thudc vao dia chat nén dat dwdi ddy luéng va
duoc ldy nhu sau:

- Bang 0.5 m cho trwdng hop nén dat yéu;

- Bang 1.0 m cho nén dat chit vira; va

- Bang 1.5m cho nén dat ctng hodc nén da.
4.2.10 Muc nuéc chay tau

Sau khi cé duoc dwoc téng du trir dudi séng tau, muc nuwdce chay tau yéu cau duoc xac dinh bang
hiéu s& gitra chiéu sdu chay tau va chiéu siu ludng tau (d) nhw thé hién trong céng thirc (5). Co
ba kha ndng cé thé xay ra:

- Tai thoi diém tau dén, muc nudc trieu khéng dd 1on, tau phai doi dén mirc nudc triéu
cao dé vao ludng.

- Tai thoi diém tau dén, muc nwdc tridu cao hon muc nwdc chay tau, tuy nhién thoi gian
duy tri muc nudc nay khong da 1au dé tau cé thé vuot dwoc qua chiéu dai cda ludng vdi
van téc dinh trwdc. Tau cling phdi doi muc nwdc 1én trong dot thay triéu ti€p theo.

- Trong trudng hgp muc nwdc trieu khdng cé trong khodng thai gian nhat dinh ké tir thoi
diém du kién tau di hodc dén, lic nay thuyén trudng hodc chd tau sé quyét dinh hodc
phai gidm tai hodc phai hiy ké hoach tau dén cang.

4.2.11 Chiéu rdng ludng tau

Trong qua trinh chay tau trén luéng, dudi tdc dong cha séng, gid va dong chay tau, tau s& chuyén
ddng theo quy dao hinh “sin” va dao ddng xung quanh tim luéng (hay tuyén da duoc dinh trudc).
Mtrc d6 dao dong chéch khai tim lubng cla tau phu thudc vao do Ién clia ngoai luc (song, gid va
dong chay) va nang lyc 1ai tau cha hoa tiéu hay thuyén trwdng. Dya trén mic d6 dao déng nay,
nguwdi ta co thé xac dinh bién ludng hay néi cach khac la chiéu rong ludng can thiét dé dam bao
tau van hanh an toan trén luéng trong moét gidi han nhat dinh cda diéu kién khai thac.

Nhu d3 phan tich & phan trén, mdé hinh mé phang nhanh (FTS) 13 cong cii hiru hiéu dé gidi bai
toan nay. Tuy nhién, viéc tich hgp mé hinh FTS vao md hinh dong van tai (vessel traffic simulation)
van chua thé thuc hién duoc hién nay.

Hién nay cé mot s6 hudng dan va tiéu chuan dé xac dinh so bo chiéu rong ludng tau, trong dé
hudng dan cla PIANC duoc phé bién hon ca va duoc sit dung trong mé hinh mé phong nay. Cach
thirc va thuat todn dé mo hinh kiém tra kha nang di léch ludng cla tau dya trén hwdng dan cla
PIANC sé dugc trinh bay trong Chuong 5.

4.3 Quy dinh an toan vé khai thac va chay tau trén luéng

Dé tau duwoc phép diéu dong trén ludng, cac quy dinh an toan trong
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Bang 4-11 sau day phai dwoc théa man.
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Bang 4-11: Quy dinh vé chay tau

Hang muc

Quy dinh

D6 sau chay tau

Chiéu rong ludng tau

Géc xoay ngang Ién nhat (roll)
Goc xoay doc Idn nhét (pitch)
Yéu cau vé tau kéo

Thda man céng thirc trong Muc ...

Khéng qud 5°
Khéng qua 1.2°
Cang vu va hoa tiéu quy dinh 2

Khodng cach an toan gilta cac tau trén lubng

Bang khoang 3-6 chiéu dai tau

Tam nhin

Theo quy dinh cta cang vu

Van téc chay tau

Theo quy dinh cta cang vu G

Mét sé quy dinh vé ky thuat diéu dong tau

Tai liéu thdng s6 k§ thuat tinh nang tau

Ghi chu: MTrong trwdong hop thiéu s6 liéu dé xac dinh chinh xac cac dao déng tau nhu trinh bay trong
Muc, d6 sau chay tau trong budc thiét ké so bd cé thé tham khao bang dudi day theo kién nghj cda PIANC.
2 S5 lwgng tau lai dat yéu cau cé thé tham khao.

Bang 4-12: Chiéu sau chay tau theo kién nghi ciia PIANC-2014

Chiéu sdju myc| Van toc Diéu kiénséng | Diachadtddy | Ludng dugc | Ludng khdng duwoc
nuéc yéu ciu chay tau che chan che chan
<=10 kts 1.10 7
10 - 15 kts None 1.12 7
> 15 kts 1.15 T
Séng nho T 1.15T dén 1.207T]
h (Hs <1m)
T4t ca Séng vira T 1.207 dén 1.307]
(I1m<Hs<2m)
Séng lén Tir 1.307 dén 1.407|
(Hs >2m)
Dia chdt day
Blun - -
Tat ca Tat ca Cat/sét 0.4m 0.5m
DAt clirng/dé 0.6 m 1.0m
Ghi chu:

- Hudng dan trén phl hop véi tau cé mén nudc T> 10 m. Trudng hop T< 10 m, l1dy T=10m
- Chuky séng Tp I6n hon 10s
- Gid tri chiéu cao séng Hs c6 thé thay d6i tly thudc vao yéu té khac nhu ndng luwc van hanh
tidu, tiéu chuan an toan va chu ky séng. Do vay, trong khai thac ludng tau cin xem xét thém
cho tirng trwdng hop cu thé.
- Gid tri trén xem xét cho trwdng hop nudc bién, can phai xem xét thém dé duy trit trong trwong

hop nwdc ngot.
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CHUONG5. THUAT TOAN CUA MO HINH PHAN MEM OSEC 2020

Chuwong nay gidi thiéu mot sé thuat toan chinh sir dung trong phian mém OSEC 2020 (Phan
mém quy hoach va khai thac céng trinh cdng theo phwong phap mé phéng).

5.1

Gi¢di thiéu chung

Phan mém OSEC-2020 duwoc nang cap va phat trién dua trén phién ban OSEC 2017 st dung ngdn
ngit |ap trinh MATLAB. Trong phién ban nay, toan bd cac hang muc cdng trinh cang d3 dworc tich
hop (OSEC-2017 chi mé phong luéng tau). Mot s6 thudc tinh cia md hinh nhu sau:

Mb hinh st dung phuong phap Monte Carlo dé md phéng ngiu nhién cac si kién roi rac
trén truc thoi gian (discrete event time stepping).

Quéa trinh tau dén cadng duwoc moé phdéng ngau nhién theo ham phan bd xac suat
“Exponential” va cé thé dé dang cap nhat b6 sung theo s& liéu thong ké doi tau dén cang
(trong truong hop xay dung mé rong).

Diéu kién thoi tiét bao gdbm séng (chiéu cao Hs, chu ky séng Tp va hudng séng Dr), gié (t6c
d6 va huwdng gid), va dong chay (tdc dd va hudng dong chay) dwoc mé phong ngau nhién
dua trén céc so liéu théng ké diéu kién thoi tiét dugc phan tich trong nhiéu nam. Trong
trudng hop khdng cé sb liéu thdng ké nhiéu nam, cé thé st dung mét sé gia tri ddc séng
(theo diéu tra hodc kinh nghiém) k&t hop véi ham xac suat d3 dwoc dinh san trong Chuong
trinh. Phién ban nang cap clia Chuong trinh phép cap nhat chudi sé liéu diéu kién thoi tiét
trén truc thoi gian.

Muc nuwdc thay triéu trong thoi gian nghién ciru (mét hodc nhiéu ndm) duoc dua vao
trong mo hinh dudi dang bang theo tirng gio va tirng ngay.

Cac hang muc céng trinh cdng bao gobm ludng tau, bén cép tau, khu quay tré va diéu kién
hanh hai dugc mé trong mod hinh.

Dé xac dinh cac thoi gian cdng phai déng hodc tau phai chd trong diéu kién thoi tiét va
van hanh chua cho phép, céac quy dinh an toan hanh hai va khai thac dé cép trong cac
Bang 9 va 16 duoc thiét 1ap trong mé hinh.

Tau dugc phan loai thanh cdc nhém va duoc quy dinh neo cap theo tirng khu bén (cé 4
nhém bén 13 container, tdng hop, hang rdi va nhdm bén khdac). Cac thong s6 ky thuat va
nang lyc van hanh cda tau duwoc dua vao trong mé hinh.

Cac md hinh xac dinh dao ddng tau, do dan do van t&c va nghiéng l&ch tau dugc xac dinh
theo nhiéu phuong phép khac nhau (nhu trinh bay trong Phan 3) duogc thiét 14p trong mo
hinh. K§ sw cé thé tuy tron trén co s& dit liéu cla tirng bai todn cu thé.

Dao dong cla tau duoc kiém tra cd phuong ngang (chiéu rong ludng tau) 1an phuong
dirng (d6 sau ludng tau), va chi dwoc phép diéu dong vao ludng khi cic diéu kién an toan
duoc thda man. Van téc tau chay trén luéng dugc diéu chinh ty dong thoi tiét dya trén
chi dan cia PIANC

Cdc s6 lidu diéu kién thoi tiét md phong dwoc mé hinh ty dong kiém dinh va so sanh vdi
cac so liéu thu thap. Cac s liéu kiém dinh so sanh dwoc v& trén cac do thj dé thuan tién
cho viéc kiém tra.
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- Céc két qua cia md hinh bao gbm toan bd cac s6 liéu théng ké qud trinh hoat dong cla
cang, so liéu hoat déng cha tirng con tau dén cang. S6 liéu chi tiét trinh bay trong Phan 5.

5.2 Cac mé dun chinh cia md hinh

Cac module chinh va két cadu cia m6 hinh duwgc thé hién trén Hinh 5-1.

I D . . A ", . s
[ Xay durngd hich ]——n Mit bangcang Boitaunghiénciru Piaukienthoitiet :
1
1
I A e o, . . ’ ’ . ’
| Thaytrié ymrcnuéc Pigukiénantoan Chinh sach khai théac :
| o e e e T N . ImImum—=— +_ ___________________
[ Mbphdng dir kién }—b: Bié ukié nty nhien Taudncang Mrcnusc |
L . N — I EREEEEL |
|_ __________________ } ___________________ 1
[ Cicmodue kiémira ]——n Module kiémtrathi tigt Modue kiémiratriéu Mukie kigmiratiukéo !
1
1
| Moddekiémtra ling Module kiémtra bén Mxdie kiémratrarhtiu !
> . e N
r ___________________ + ___________________ 1
[ Cicnbhinh sy dung Mbhinh daodong tau Mohinh dintaudovantsc Mbhirhtaumiccan :
! 1
| Xcdnhdd siuchaytau Xéc dinh chigurdngliding Cicmbhrnkéc |
- . s . e a
;- ___________________ ¢ ___________________ 1
[ Kémarhvainketqud Kémdrhdukignsing KEmdrhgié Kémdrhdongcay |
| 1
| Thongss hoatdongtiu Thng 55 hoat ddng b&n Thong 5 hoat dorg Lo |
L . .. NESETESESESEEETETEIES v SESESES————————— a
v

Phéntichtsi uuvé dautuvakhai thac

Hinh 5-1: Cic md dun chia Chwong trinh

Bang 5-1: Chirc nang cia cac M6 dun

No | M& dun chinh M6 dun phu Chi tiét
1 Xay dung va Cau hinh va mat Quy md, s6 lugng va kich thudc cdc hang muc cong
nhap sé liéu bang cang trinh cang trén mit bang va mat déng bao gém ludng
cho md hinh tau, khu neo cho, quay trd tau va bén cép tau.
Doi tau nghién Bao gbm s& loai tau trong tirng nhdm tau, céc kich
ctru thudc va théng sé nang lwc van hanh tau, ty trong du

ki€n (%) cla loai tau d6 trong téng s6 cac loai tau dén
cang. Tau ch& hang xuat, nhap hay hang hai chiéu.
Chi tiét xem Bang 6-1.

Diéu kién thoi tiét | Bao gom séng, gid va dong chay duoc 1ap thanh bang
tan suat xuat hién theo tirng hwdng va dé ldn. Trong
trudng hop khong cé sé liéu chi tiét, cé thé sir dung
ham phan bé mii. Cac tham s cda ham duoc xac
dinh dua trén cdc gia tri thong ké cta déi twong quan
tam (séng, gid va dong chay). Chi tiét bang tan suat
xem Muc 8.1.1.
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No

MO dun chinh

M6 dun phu

Chi tiét

Thay triéu/muyc
nudc

Bang thuy triéu dwoc xay dwng cho tirng gi®r va tdi
thiéu 13 365 ngay. S dung muc nudc triéu thyc do 13
chinh xac nhat. Chi tiét bang thdy triéu xem Muc
8.1.1.4.

Diéu kién an toan

Diéu kién an toan chay tau bao gébm giéi han dao
doéng cla tau trong séng, gidi han bién ludng (ca hai
phuong dirng va ngang) dé tau khong bi mic can
trong diéu kién khai thac, va s6 luvgng tau lai dat can
thiét. Cac diéu kién an toan dugc thiét |p trong

Bang 4-11.

Chinh sach khai
thac

Thiét 1ap ché d6 chay tau trén luéng, van toc chay tau
va quy dinh vé lubng mét hay hai chiéu (cho phép tau
vurot hay di nguoc dong thoi trén ludng hay khéng).

Diéu kién thoi tiét

Toan bé diéu kién thoi tiét (sdng, gié va dong chay)
dwoc moé phdng ngiu nhién va bién déi theo tirng
khodng thoi gian tau dén cang. Tuy nhién, diéu kién
thoi tiét dugce xem 13 khéng ddi trong mét hanh trinh
chay tau.

Tau dén cang

Cac khoang thoi gian tau dén cang dugc phat sinh va
md phéng ngau nhién theo quy luat s6 mii. Loai tau,
nhom tau va tau chd hang mét hay hai chiéu dugc
phat sinh theo quy luat s6 |&n dya trén cac ty 1é duoc
khai bdo trong s6 liéu vé déi tau néu trong muc trén.

Muc nudc

Muc nuéc duoc truy cap theo dung ngay va gio tau
dén cang va duogc kiém soat trong hanh trinh chay
tau.

Cac module
kiém tra

Kiém tra diéu kién
thoi tiét

Module nay dwoc xay dwng dé kiém soat dao dong
clia tau c6 nam trong gidi han cho phép hay khéng.
Néu vuot qua gidi han cho phép, tau phai chd dén
khi cé diéu kién thoi tiét thuan lgi va thoi gian cho
tau duoc xac dinh “Tau cho (1.1)”.

Kiém tra muc
nuwéc

V&i diéu kién thoi tiét cho phép, mé hinh s& kiém tra
muc nudc chay tau c6 ddm bdo hay khéng. Néu
khéng dam bao, thoi gian “Tau cho (1.2)” sé dugc
kich hoat cho dén khi chiéu sau chay tau ddm bao.

Kiém tra gidi han
bién luéng

Gidi han bién ludng duoc kiém tra dé dam bao rang
dudi tac dong cua song, gio va dong chay, dao dong
cla tau trén mat bang khéng bi vuot qua gidi han cla
hai bién luéng. Khi diéu kién nay chua dam bdo, md
hinh s& xac dinh thai gian “Tau ch& (1.3)” dén khi
thoa man diéu kién.

Kiém tra tau kéo

S8 lwong tau kéo yéu cau dugce xac dinh dya trén
chiéu dai cGa tau. M6 hinh s& kiém tra s6 luvgng tau
kéo da duoc huy dong va sd lwong tau kéo con lai cd
dd hay khéng. Tuy nhién, md hinh chi tinh toan s6 lan
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No | M6 dun chinh

M6 dun phu

Chi tiét

tau kéo khéng da, con thoi gian “Tau cho (1.4)” cho
moi lan dwoc du kién bdi chuyén gia.

Kiém tra diéu kién
chay tau

Trong trudrng hop luéng khdng cho phép di nguoc
chiéu hay vuot nhau trén ludng. Thai gian “Tau che
(1.5)” s& dwoc tinh dén khi tau kia ra khoi ludng.
Trong trwdng hop nguoc lai, mé hinh s& tinh todn sé
[an cac tau di nguoc chiéu hay vugt nhau trén luéng.

Kiém tra bén

Trong trwdng hop tat ca cdc bén déu ban, mé hinh sé
tinh “Tau chd 6” cho dén khi cé tau lam hang xong va
roi bén. Déng thdi, mé hinh sé tinh todn s6 lugng tau
dang phai doi tai khu neo dau trudc duoc phép cap
bén.

4 Kiém dinh va
in két qua

Diéu kién séng, gid
va dong chay

M®é hinh sé& tu déng kiém dinh va so sanh két qua

diéu kién thoi tiét md phdng véi cac dir liéu cap nhat
trong mé dun nhap dit liéu bang biéu d6 mat do tan
suat theo hudng va d6 I&n cla tirng yéu to thoi tiét.

Théng sé hoat
dong cua tau

Bao gdm sb lugt tau, thoi gian chd tau trong sudt qua
trinh hanh hai nhuv d3 phan tich trén, lvgng hang, sé
lwot trdnh tau trén ludng (néu cd).

Théng sé hoat
dong cla bén

Bao gdbm hé s6 ban bén, tong lwvong hang qua bén va
thoi gian chd bén cla tirng tau.

Théng sé hoat
dong cda ludng

Bao gdbm hé sé sir dung ludng, sd 1an tranh va vuot
nhau trén luéng va thoi gian chd ludng cua tat ca cac
tau dén va roi cdng. S6 lan tau khdng cé muc nudc
dé vao ludng va sé lan tau khéng thé van hanh do
khéng dam bao diéu kién thoi tiét.

Phan tich toi
uu

Cac két qua mo phdng cho phép phan tich téi wu vé
quy mo va khai thac cdng. Bai toan phan tich téi vu
duoc trinh bay trong Chwong 7.

Ghi chud: Cac module kiém tra dwoc ap dung cho ca tau dén va tau rdi cang. Cac thoi gian “Tau
ch& (2.1)” dén “Tau ch& 2.5” [an lwot duoc xac dinh nhu luc tau dén cang.

5.3 Thuat toan téng quat qua trinh hanh hai cGia tau dén va roi cang

Thuat todn téng quat qua trinh hanh hai cda tau dén va roi cang dwoc thé hién trén Hinh 5-2
Kiém soat an toan va cac quy dinh vé van hanh tau trong md hinh duoc téom tat trong
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Bang 5-2.
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Bang 5-2: Tiéu chuan kiém soat an toan chay tau

No. Hang muc kiém tra Cong thirc/yéu cau kiém tra Theoi gian cho tau
1 | Dieu kién thoi tiét Géc xoay doc va ngang théa man | Tau chdr (1.1) va (2.1)
diéu kién trong
Bang 4-11.
2 Muc nwdc chay tau Dy trir séng tau theo Cong thirc | Tau cho (1.2) va (2.2)

(12) hoac (13); hodc quy dinh
PIANC trong Bang 4-12.

3 | Chiéu rong bién luéng Theo huwdng dan PIANC (2014) Tau cho (1.3) va (2.3)
4 | S6 lvgng tau kéo Theo quy dinh cula tirng cang Tau cho (1.4) va (2.4)
5 | Quy dinh chay tau Cac quy dinh vé tranh tau trén | Taucho (1.5) va (2.5)

ludng cla tirng trwong hop

6 Bén cap tau Puwoc hay khong dugc phép neo Tau cho (6)
cap theo quy dinh tirng cang

&
/Y
&

Tauchy (1)
|
N’ Tucw02 | [ Venwvousng |
Yes < I
iy No e [ mawey |
Yes < | Yes l
No
N) Tauchd (.4 ] Tauchy 24 ]
YeS < | Yes I
Ao - No
<@ () < T )
Yes ? | Yes | . |
[ Vanhanh vaolusng ]—»[ Quaytrd tau ] ” Taucht 22) ]
|
b . Yes No |
P rgheo-alehe ) ] Toitier Tauchs 1) ]

Yes A ’

Cap neotau ]47

I |

RoibEn ]——P[ Quaytré tau ]—b[ Mingneo ]

Hinh 5-2: Thuat toan téng quat cha Chuong trinh

P

!
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5.4 Thuat toan chi tiét tau dén cdng va lam hang

Thuét toan chi tiét cha tau dén cang trinh bay trong Hinh... Viéc xac dinh thoi gian “Tau cho (2.1)”
dén “Tau chd (2.5)” khi tau rdi cang cling twong tu nhu viéc xac dinh thoi gian “Tau cho (1.1)”
dén “Tau chd (1.5)” khi tau dén cang.

NpsS lisuchomBhinh@Q0) —p! Nnaps5 lidudditau Napdié ukienthoitiet |
1 vee

A < |
No
o, B<Max
l— T 1
: Chonvantscchaytau Tinh todndaodong tau Tinhdb dantau :
I, j |
| QA . aQ ~ GR 2 . a~ s 1
/| Nohiéngléchtaudogio Dy trir duti sSngtau J Tinh & sAuchaytau |
I I

:[ Tirh mycnuére chay tau J [ Tirh thivi gian chay tau [ Tirh chig urangvanhirh J:
| 1

—[ Taucho (1.2)

|

[ Taucho (15)

[ Quaytré tau ]4—[ Vanhanh vaolusng ] [ Tauchy (1.4) ]7

[ Tauchy () ]—4:'

ncap
tau?

[ Neocaptau ]

Hinh 5-3: Thuat toan kiém soat hoat déng tai cang.
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Ghi chu:

a, B: géc xoay ngang (roll) va xoay dirng (picth) dudi tdc dong cla séng.

Max: |a gid tri cho phép I&n nhat cla Ian lwot géc xoay ngang va xoay dirng cla tau.
MNCT: myc nudc chay tau yéu cau; MNT: muc nwdc tridu tai thoi diém tinh todn.

TGCT: thdi gian dy kién tau chay trén ludng; TGDT: thoi gian muc nudc triéu duy tri bang va Ién hon MNCT.
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CHUONG 6. GIO1 THIEU VE PHAN MEM MO PHONG OSEC 2020

Chwong nay gidi thiéu 2 modul chinh cia phan mém OSEC 2020 (Phdn mém quy hoach va khai
thac céng trinh cang theo phwong phap md phong). Man hinh chinh ciia phan mém mé phéng
c6 giao dién nhuw hinh dwéi day.

4| OSEC2020 - x |

Downtime Simulation  Underkeel Checking  Help k]

PORTCOAST

———————=

Simulation Model for Port Investment Planning and Operation (V.2020)
PORTCOAST - All rights reserved

Hinh 6-1: Man hinh giao dién chinh phan mém OSEC 2020
6.1 Tongquan

Phan mém OSEC duoc viét bang ngdn ngit 1ap trinh Matlab gdm cé hai mé dun: mé dun mé
phdong quy hoach cang va mé dun diéu dong tau.

6.2 Mb phong hoat ddng cang phuc vu thiét ké quy hoach

6.2.1 Ké&t cau cia md hinh
M6 dun nay dugc cidu thanh bdi cdc mé hinh va thuit toan chinh sau:
(1) M6 hinh mé phong diéu kién tw nhién bao gém séng, gid va dong chay
(2) M6 hinh mé phong déi tau dén cang
(3) M6 hinh xac dinh dao dong cla tau trong séng
(4) M6 hinh xac suat xac dinh kha ndng mac can cta tau
(5) Thuat toan xac dinh cac thai gian cho tau

(6) Thuat toan xac dinh hanh trinh chay tau va thoi gian tau hoat déng tai cang
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6.2.2 D liéu chuan bi cho md hinh
(1) Cac s6 liéu thdng ké vé sdng, gid va dong chay trong mot hodc nhiéu ndm
(2) SO liéu vé muc nudce trong thoi gian md phdng

(3) SO liéu théng ké vé déi tau: bao gbm loai tau, kich thudec, tinh ndng chay tau, céc s6 liéu
thdng ké vé loai va lwvong hang clia tirng loai tau,...

(4) Céc kich thudc co ban ban dau vé ludng tau bao gbm loai luéng (tu nhién hay nao vét),
kich thudc, mic do duoc che chan,...

(5) Loai bén, s6 lugng bén cho tirng loai.

(6) Vi tri khu quay trd va khodng céch tir khu quay tré dén céc khu bén cép tau.
6.2.3 Két qud mé phéng
N&i dung chinh va két qua md phdng ciia Modul nay la xac dinh:

- S8 lugng cla tirng loai tau va téng s6 tau cua tirng loai dugc md phong;

- Toan bd thoi gian tau chd trwdc khi tau neo cdp bén va lam hang, bao gdbm: Tau cho (1.1)
dén Tau ch& (1.5), va Tau chd (6); va sau khi rdi bén, bao gdbm: Tau chd (2.1) dén Tau cho
(2.5).

- Téng thoi gian tr khi tau bat dau dén cadng dén khi tau roi cang (turn around time), bao
gébm: thoi gian cho tau, thoi gian tau di trén luéng (dén va di), thoi gian quay trd tau va
cap bén, va thoi gian lam hang.

- S8 1an hodc thoi gian ludng khéng thé khai thac do séng;
- S6 lan tau phai gidm tai do khdng d0 muc nwdc chay tau;
- S6 lwgng tau phai xép hang doi bén theo thoi gian;

- Téng lugng hang dwoc béc x€p cho tirng loai;

- Thoigian ban bén (ty s6 gitta tdng thoi gian bén duoc sir dung va téng thoi gian khai thac
trong nam) ;

- Hé s6 sir dung ludng;
- S6 lan tranh tau (cung chiéu va nguoc chiéu);
- Téng s6 lan tau kéo duoc diéu dong;
- Céc két qud mod phdng vé diéu kién thoi tiét cling nhu théng tin ki thuat trong qua trinh
hanh hai cta tau.
6.2.4 Két qua phan tich téi twu

Phan mém duwoc tich hop véi mé dun phan tich kinh t& dé k§ sw c6 thé tién hanh phan tich luva
chon phuong dn dau tu va khai thac t6i wu. Cac két qua bao gbm

- Chi phi d3u tv cho tirng hang muc cong trinh va téng chi phi dau tu cta dy an;
- Chi phi khai thac hang nam;
- Gia tri hién tai dong (NPV);

Chi tiét bai todn phan tich kinh t& xem Chuong 7.

6.2.5 Giao dién nhap dir liéu

Hinh 6-2 thé hién clra s6 giao dién cho mé dun mé phdng phuc vu thiét k& quy hoach ludng.
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? DowntimeSimulation

Wave
(®) statistic data
Loading frequencies of Hs-Dr

Loading frequencies of Hs-Tz

Hs distribution function

Gamma

& 17 B 0.31

) Exponential distribution

Mean (density) Hs (m) 0.7
Prevailing direction 80
Hs-Tp relationship

Function 1

Ship data

Loading ship data

Arrival ratio (NED) 10 |
Speed adjustment (%) 15
Traffic rules

[] overtake allowed

[ encounter allowed

Water data
Loading water table
Water error 0 -
Terminals
Container berths 2 ¥
Bulk berths. 2 T
Genneral cargo 3 ~
Other berths 2 v

Wind
(®) Statistic data
Loading frequencies of winds

Wind speed distribution

Gamma hd

« 50 B 1.1

() Exponential distribution
Mean (density) speed 6.0
Prevailing direction o0

Current
(® Statistic data

Loading frequencies of currents |

Current speed distribution
Gamma ~ ‘
a 03 B 0.05

() Exponential distribution

Current speed (m/s) 0.3

Prevailing direction e
Channel data
Length (m) 12000
Wit (m) R
Channel type UnRes... |
Depth (m) L_135 |
Direction (degree) 30
Seabed soil Soft ~|
Navigation aids Good v

Display control

Ship response models

Squat equation Icorels (PlA... v

Heeling (degree) s »

Wave response Japanese m.. v
Basin area
Turning condition Poor v
Number of tugs Unlimited ... ~

Distance (m) from turning area to
Con./Gen. 500 800

Bul/Oth. 600 800

Checking data inputs
Select tem =>

Display here =>

frequencies Hs-Dr

Data input to to be displayed

Handled cargo

Total (tons)
% (Con./Bul)

% (Gen./Oth.)

Berth occupancy ratio

Con. Gen.

Bul. Oth.

Main Results
Ship waiting (N.o)
Unavailable water (No.)
Impossible handled (N.o)
Ship passing numbers

Encounter (No/hour)

Overtake (Mo/hour)

Hinh 6-2: Man hinh giao dién cia mé hinh md phéng thiét ké quy hoach
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A Export data to file
™ | Run
Plot results
Check gen. data Select to plot ~
Simulation result Select to plot v
Watt tide/berth
{hour)
Number of runs
Number of simulations 2 ~
Number of expected ships 100



6.2.5.1 Nhap sé liéu séng

Wave
_ Loading frequencies of Hs-Dr
(®) Statistic data

Loading frequencies of Hs-Dr |

Loading frequencies of Hs-Tz

Loading frequencies of Hs-Tz |

Hs distribution function
Hs distribution function

Gamma ~

Gamma ad

z 17 B 0.3

O Exponential distribution
Mean (density) Hs (m) U
Prevailing direction &0

Hs-Tp relatienship

Function 1 e

Hinh 6-3: Clra s6 giao dién nhap di¥ liéu séng

Chuong trinh cho phép nhép s liéu séng theo hai cach: nhap tir bang s6 liéu thong ké song hoadc
nhap tir ham phan bé séng theo ph6é mat do tan suat.

(1)

(2)

Nhap sb liéu tlr bang théng ké: bao gdbm nhap bang tan suat chiéu cao va hudng séng
(Loading frequencies of Hs — Dr) va bang tan suat chiéu cao va chu ky séng (Loading
frequencies of Hs — Tz). Theo cdch nay ching ta phai xdc dinh ham phan bé chiéu cao
séng. Chuong trinh d3 1ap san ba (03) ham mat do chiéu cao séng thuong gdp nhu thé
hién trén Hinh 13 cdc ham Gamma, Lognormal va Weibull. Cic tham s6 cia md hinh nay
duoc xac dinh dua trén sé liéu théng ké tan suat chiéu cao song két hop mé hinh toén
xac suat. Ham duoc lya chon [a ham cd sai sd héi quy nhé nhat gilra s6 liéu thue do va
ham phan bé thlr nghiém.Vi du vé bang théng ké séng duoc trinh bay trong Phu luc...

Nhap s6 liéu s&r dung ham mii Exponential: trong truéng hop khdng cé sb liéu thdng ké
nhiéu ndm, cé thé lya chon ham mii Exponential & mé phdng séng. Khi dé ching ta chi
can nhap gia trj chiéu cao séng trung binh (chiéu cao séng tai dinh dwong tan suat va bang
khodng 0.6-0.7 chiéu cao sdng trung binh) va hudng séng thinh hanh.

Tan suat quan hé gilra cac dai lvgng chiéu cao, hudng va chu ky séng dwoc 1ap thanh bang trong
file exel nhu thuwdng thay trong két qua phéan tich lan truyén séng. Chi tiét xem muc 8.1.1.1 .

6.2.5.2 Nhap s6 liéu dong chay

Ciling tuwong tw nhw nhap s6 liéu séng, cé hai su lwa chon cho viéc nhap céc s6 liéu gid va dong
chady nhu thé hién trén Hinh 6-4.
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Wind Current

@ Statistic data @ Statistic data
Loading frequencies of winds Loading frequencies of currents
Wind speed distribution Current speed distribution
Gamma b Gamma o
o 5.0 P 1.1 o 0.3 B 0.05
(O Exponential distribution () Exponential distribution
Mean (density) speed (m/s) &0 Current speed (m/s) 03
Prevailing direction a0 Prewvailing direction 45

Hinh 6-4: Cira s6 giao dién nhap gi6 va dong chay
6.2.5.3 Nhap sé liéu ddi tau

Clra s6 nhap dit liéu vé tau duwoc thé hién trén Hinh:

Loading ship data !  Loading ship data
Arrival ratio (NED) 1.0 Arrival ratio (NED) 1.0
Speed adjustment (%) 15 Speed adjustment (%) 15
Traffic rules Traffic rules
overtake allowed =] overtake allowed
encounter allowed [[] encounter aliowed

Hinh 6-5: Nhap sé liéu vé ddi tau
(1) Nhap bang dir liéu vé doi tau dén cang (Loading ship data)

Bang dit liéu vé déi tau dwoc nhap tir file .exel, bao gdm céc hang 1a loai tau dén cang va
céc cot |a thdng s vé tau. Cu thé dugc liét ké trong bang sau:

Bang 6-1: Bang dir liéu vé ddi tau dén cang

Cot sd Tén cot Giai thich
1 Index Tén hay hay s6 hiéu tau dén cang, danh sé theothir tu 1, 2, 3, 4,...
2 DWT Trong tai tau tinh theo DWT
3 Lpp (m) Chiéu dai I&n nhat clha tau
4 B (m) Chiéu réng tau
5 Draft (m) Mdn nudc tau
6 Cb Hé s6 hinh hoc cla tau
7 Ship rate (%) | Ty |é cac loai tau dén cang. Thudng xac dinh tir cac s6 liéu théng ké
8 Roll (°) Kha nang xoay ngang |&n nhat cla tau phu thudc tinh ndng tau
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%

Cot so Tén cot Giai thich

9 Picth (°) Kha nang xoay doc I&n nhat cha tau phu thudc tinh ndng tau

10 P (t/h) Nang suat béc xép cla bén ddi vai tau dang xét

11 Rates of im- | Ty [& hang dwoc nhap, xuat hay ca nhap |1an xuat cla tau dang xét. T
ex-both do chuong trinh sé xac dinh mén nuwéc cta tau cé hay khong hang.

12 Speed (m/s) | Van t&c chay tau trung binh, thwdng dwoc quy dinh cho tirng loai tau
13 Ship class Loai tau dén cang. Chuong trinh quy dinh:

1: tau container

2: tau hang roi

3: tau téng hop

4: cac loai tau khac

(2) Hé s& mat do tau dén cang (arrival ratio): chuong trinh mic dinh bang 1. Trong trudng
hop tau dén cang c6 mat do I&n hon trong khoang thai gian nao dé, hé sé nay cd thé diéu
chinh nho hon 1.

(3) Van tdc tau mo phéng di trén ludng: tuy thudc vao diéu kién sdng tai thoi diém tau dén.
Chuong trinh s& ty dong diéu chinh van tdc tau(theo Hwéng dan cla PIANC) theo ty lé
van téc tau trung binh d3 duogc khai bdo & trén.

(4) Quy dinh chay tau (traffic rules): cho phép (x) hay khong cho phép (o) tau dwoc vuot cung
chiéu (overtake) hay nguoc chiéu (encounter) trén luéng. Néu cho phép chuong trinh s&
tinh sé lan tau vuot nhau trén luéng. Néu khdng dugc phép, chwong trinh sé tinh thoi
gian ch¢ tau theo quy dinh FIFO.

6.2.5.4 Nhéap s liéu muwc nwéc

S8 liéu myc nudce cé thé nhdp tir mdt dén nhiéu ndm tuy thudc vao thdi gian mé phdng. Muc
nudc tap hop thanh bang theo gid va theo ngay nhu trang bang muc nwdce thiy triéu thudong gap
(chi ti€t xem phu luc).

Water data Water data

Loading water table Loading water table

Level error |0 e Level error |0 )

0.1
01

Hinh 6-6: Giao dién nhap myc nwéc

Néu st dung bang du bdo muc nudce thiy triéu nhiéu ndm, tly thudc vao tirng khu viee mé hinh
c6 su lua chon sai s6 du bdo +10 hodc -10 cm.

6.2.5.5 SO liéu bén

S6 lwgng bén cho tirng loai dugc nhap nhw thé hién trén Hinh 6-7.
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Terminals Terminals
Container berths =) | Container berths 3 v
3
Bulk berths Bulk berths 4
Genneral
Genneral cargo enneral cargo .
Other berths Other berths ;

Hinh 6-7: Clra s6 nhap sd lwong cho tirng loai bén
6.2.5.6 SO liéu luéng tau

SO liéu vé kich thudc, loai luéng cling nhu cac diéu kién khai thac lubng dugc nhap trén Hinh 6-8.

Channel data

Channel type UnRest..

UnRestricted
Length (m) 12000 Restricted
Canal
Width (m}) 180
.......................... Seabed soil Soft ~
Channel type UnRest. v
Depth (m}) 13.5
Seabed soil Soft R
Direction (degree) 30 Soft
Navigation aids Medium
Seabed soil Coft e Hard
Mavigation aids Poor e

Seabed soil Soft i

Navigation aids Poor et

Fair
Good

Hinh 6-8: Cira s6 nhap dir liéu luéng tau

Bang 6-2: Bang dir liéu vé ludng tau

No. Muc Giai thich
1 | Length (m) Chiéu dai ludng tinh tir phao s “0” dén viing quay tau
2 | Width (m) Chiéu rong luéng
3 | Channel type Loai ludng, bao gdm: UnRestricted: ludng ty nhién; Restricted: ludng

nao vét; va Canal: kénh

Chiéu sau luéng tinh tir 0 hai d6

Dia chat ludng tau. Soft: nén dat yéu, Medium: nén dat twong doi
cirng; Hard: nén dat rat cirng

Diéu kién ho tro hang hai. Poor: kém; Fair: trung binh; Good: t&t

Depth (m)
Seabed soil

(SalFEY

6 Navigation aids
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6.2.5.7 Tau kéo va quay tré tau

Clra s6 nhap dir liéu cho tau kéo va khu quay tré dugc thé hién trén Hinh 6-9.

Basin area .
Basin area
Turning condition Poor | —
Turning condition Poor b
. o =
= Number of tugs Unlimited ...~ Poor
Mumber of tugs
Diztance (m) from turning area to Distance (mj) from turning area to
Con./Gen. 300 500
Bul/Oth. B00 1000
Basin area % (C
Turning conditicn Poor L % (C
Number of tugs Unlimited ... »

v

Distance (m) from urnit 45, ez ship calls and 4)
Max (3% ship callzs and &)

Con/Gen. 30

Max (4% ship calls and 8)

Bul./Oth. a0

Hinh 6-9: Clra s6 nhap dir liéu va tau kéo va khu nwéc

Bang 6-3: Cac tham sd cho diéu kién tau kéo va khu nuéc

No. Muc

Giai thich

1 Turning condition

Diéu kién khu quay trd cd hai su lua chon. Poor: khé khan;
Good: thuan loi.

2 Number of tugboats

S6 luvgng tau kéo duoc xac dinh cho mot s6 truong hop: khdng
gidi han hodc tinh theo ty 1&é % sé lwgng tau dén cang nhung
khéng nhd hon cac gia tri ki€n nghi chwong trinh méc dinh.

3 Distance from
turning area to

Khodng cach tlr khu quay tré dén cadc khu bén tau container,
bén hang rdi, bén téng hop va cac bén khac.

6.2.5.8 M0 hinh dao dong ctia tau (Ship response models)

Ctra s6 Iwa chon md hinh dao déng cda tau duwoc thé hién trén Hinh 6-10.

Bang 6-4: Cac tham sd va diéu kién sir dung trong mé hinh dao déng tau

No. Muc

Giai thich

1 Squat equation

Do dan tau do van téc. Ba cdng thirc xac dinh d6 dan cla tau do
van téc cé thé dugc lya chon tuy thudc vao diéu kién ludng tau.
Viéc lya chon céng thirc nao trong tinh toan phu thuéc vao loai
lubng tau (chi tiét xem PIANC 2014).
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No. Muc Giai thich
2 Heeling (degree)

Gdc nghiéng do gid duorc xac 1ap cho 3 trudng hop. 0.5%, 19 va
1.5° [an lwot cho truong hop ludng thang khong cé gio, ludng
thang cé gié va ludng cong cd gié.

3 | Ship response Hai mé hinh vé xac dinh d6 du phong do séng dugrc thiét 1ap

trong mo hinh, phwong phap cla Nhat Ban (PIANC 2014) va mo6
hinh ly thuyét do tin cy (Risk based model). Tuy nhién, mé hinh
dua trén ly thuyét dé tin cdy chi st dung duoc khi ham truyén
(RAO) clia tau dugc xac dinh.

R Ship response models

Squat equation lcorels (PIAN. . Squat equation lcorels (PIANG 2014)  ~
\ lcorels (F'|ANCEC'14)

=" Heeling (degree) Heeling (degree) Eryuzhu (PIANC 2014)
Barrass (PIANC 2014)

0.5 b

Wave response
Wave response Japanese me... .

Ship response models Wave regponse Japanese me...
Squat equation lcorels (PIANC 2014) v
T . PIANC-Fixed rules
Heeling (degree) 0.5 b urning area Risk based model
> Turning condition
Wave response 1.0
20

Hinh 6-10: Cira sé Iwa chon nhap md hinh tinh dao ddng tau
6.2.5.9 S6 Ian md phong

S8 1an mé phdng dwoc nhap trong clr s6 dudi day

Number of runs
10 Run
Hinh 6-11: Nhip sé liéu mé phéng va chay chwong trinh
6.2.6 Cac két qud mé phong
6.2.6.1 Clra s6 kiém tra nhap dir liéu

Cac dir lidu vé diéu kién ty nhién, myc nudc va déi tau dwoc nhap tir cac tép exel cé thé duoc
kiém tra tryc ti€p trén man hinh théng qua clra s6 “checking data inputs” nhu thé hién trén Hinh
6-13. Cac s6 liéu va két qua md phdng trén lam co s& dé phan tich t8i wu lwa chon do6 siu nao vét
ludng tau.
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Checking data inputz

Select item == frequencies Hs-Dr i
Dizplay here == Data input to to be displayed V
Checking data inputs

=
Select tem == freguencies He-Dr e

Display here ==

frequencies Hs-Tz

water level table

andled cargo

ship data

wind frequencies

Total (tons) current freguecies

Hinh 6-12: Cira so kiém tra cac di¥ liéu va diéu kién thiét ké d3 dwoc dwa vao md hinh

6.2.6.2 Cac két xuat trén man hinh

Céac két qua tinh todn mo phong chinh dwoc trich xuat trén man hinh nhu thé hién trén Hinh 6-13.

Bang 6-5: M4t sd cac két qua chinh xuat trén man hinh

No. Muc Giai thich

1 | Handled cargo Téng lvong hang qua cang trong thoi gian md phéng. Luong
hang nay duogc phan chia theo ty 1é % cho tirng khu bén
container (con.), khu bén hang rdi (bul.), khu bén téng hop
(gen.) va khu bén khac (Oth.)

2 rBairi:[)h occupancy Hé s& ban bén duoc xac dinh cho tirng khu bén nhu néu trén

3 Handling results Muc nay cung cap cac théng tin qua trinh tau van hanh. Bao gom
ba két qua chinh. Ship waiting (No.): s6 lan tau phai dgi muyc
nuwdc dé vao ludng; Unavailable water (No.): s6 Ian khdng ¢ dd
muc nudc dé tau vao ludng; va Impossible (No.): s6 [an tau
khong thé diéu déng do diéu kién thoi tiét.

4 | Ship passing S6 lan hodc thoi gian tau gdp hodc doi tranh nhau trén ludng

numbers tuong ng véi trweong hop tau dwoc phép va khong duoc phép

vurot nhau trén luéng.
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Main Results
Handled cargo

Total (tons) Ship watting (N.o)

% (Con./Bul.} Unavailable water (Mo.}

% (Gen./Oth.) Impossible handled (N.o}
Berth occupancy ratio Ship passing numbers

Con. Gen. Encountering

Bul. Oth. Owvertaking

Hinh 6-13: Cira sé xuat di¥ liéu chinh
6.2.6.3 K&t xuat di¥ liéu md phéng trén biéu d6

Chuwong trinh s& tu dong xuat cac két qud mo phong vé séng, gié va dong chay va so sanh véi cac
s6 liéu nhap tlir bang thdng ké.

>

Select to plot

Plot results (1} Number of ships in the index generated
(2) Waiting tide before ship arrival at berth
Simulated results Select to plot V] (3) Waiting tide before ship departure to the sea

(4} Waiing time for berth

(5} (un)_loading time at berth

(8} Sailing time on the channel

(7} Turn around time

Downtime (hours) (&) Mumber of encounters to over-waves before entrance
(9} Number of encounters to ove-wavers before departure
(10} Queuing for waiting berth (M)
(11} Waiting tide for generated ships
(12) Waiting berth for generated ships

Simulated waits Select to plot ~

Check gen. data Select to plot ~ (13} (un)_loading time for generated ships
{14) Container queuing
) ) Squat (15} Bulk gueuing
Simulation result Heeling (16} General gueuing
Wave-induced motion (17} Other queuing
Wait tide/berth (hour) Total vertical motion {18} Container ship wait for berth
Simulated Hs values (19) Bulk ship wait for berth v

Checking generated wawve height
Checking generated wave direction

Number of runs Checking generated wave period
Checking generated wind speed
Number of simulations Checking generated wind direction

Checking generated current speed
Mumber of expected ships | Checking generated current direction

Hinh 6-14: Cira s hién thj két qua va vé két qud mé phong

6-11 | Tac gia: Nguyén Minh Quy. email: quynm@nuce.edu.vn



Bang 6-6: Giai thich cac két qua xuat trén biéu d6

No. Hang muc No6i dung
I Simulated data
1 | Squat (m) Do dan tau
2 Heeling (m) Nghiéng Iéch tau
3 Wave-induced motion Dao dong tau do séng
4 Total vertical motion Téng dao déng dirng cla tau
5 Simulated Hs Chiéu cao séng mé phdng
6 Checking...wave heigth Kiém tra s6 liéu chiéu cao séng mé phdng vdi s6 liéu thong ké
7 Checking...wave direction | Kiém tra s6 liéu hudng séng mé phdng vdi s6 liéu séng thdng ké
8 Checking...wave period Kiém tra s6 liéu chu ky séng mé phdng vdi sb liéu séng thdng ké
9 Checking...wind speed Kiém tra s6 liéu tdc d6 gié md phong véi s6 liéu gid thdng ké
10 | Checking...wind direction Kiém tra s6 liéu hudng gié moé phong vdi s6 liéu gié thong ké
11 | Checking...current speed Kiém tra s6 liéu dong chay mé phong vdi sé liéu thdng ké
12 | Checking...current direct Kiém tra s6 liéu chiéu cao séng mé phdng vai s6 liéu thong ké
Il Simulated results
1 Number of ships in ... S6 lan tau dén cang (cho tirng loai tau)
2 Waiting tide before arrival | Thai gian chd muc nwdc cho tirng loai tau trwdc khi cip bén
3 Waiting tide before depart | Thoi gian chd muc nuwdc cho tirng loai tau trwdce khi roi cang
4 Waiting time for berth Thoi gian chd bén cho tirng loai tau
5 (un)_loading time at berth | Th&i gian lam hang cho tirng loai tau
6 Sailing time on the channel | Thai gian di trén ludng cho tirng loai tau
7 Turn around time Téng thoi gian tir lic tau dén va rdi cang cho tirng loai tau
8 Number of encounters to | S8 [an cac tau gap diéu kién thoi tiét xau khong thé vao bén
over-weather...entrances
9 Number of encounters to | S8 [an cac tau gap diéu kién thoi tiét xau khong thé roi cang
over-weather...departure
10 | Queuing for wait at berth | S8 tau phai xép hang d&i bén thi gian md phong
11 | Waiting tide for... ships Thoi gian chd muc nwéde cho tat ca cac tau mé phdng
12 | Waiting berths...ships Thoi gian chd bén cho tat cd cic tau md phéng
13 | (Un)_loading time... Thoi gian lam hang cho tat ca cac tau mé phong
14 | Container queuing S6 tau container xép hang doi bén theo thoi gian mé phong
15 | Bulk queuing S6 tau hang roi xép hang doi bén theo thdi gian mé phdng
16 | General queuing S8 tau hang téng xép hang doi bén theo thoi gian moé phong
17 | Other queuing S6 tau hang khac x€p hang dgi bén theo thoi gian mo phéng
18 | Container ships for berth Thoi gian cla tirng tau container doi bén trwdce khi lam hang
19 Bulk ships for berth Thoi gian cla tirng tau hang roi doi bén trudce khi lam hang
20 | General ships for berth Thaoi gian cla tirng tau tdng hop doi bén trudce khi lam hang
21 Otherships for berth Thoi gian cla céc loai tau khac doi bén tredc khi lam hang
22 Number of ship stays S6 lwgng tau tai cang theo thoi gian mé phong
23 | Historical ship stays Tan suét sé luvgng tau tai cang
24 Number of tug uses S8 luwgng tau kéo dugc diéu déng theo thoi gian mé phong
25 | Historical tug uses Tan suét str dung tau kép
26 | % waiting time Co cau thoi gian cho tau
27 | % ship activity time... Co cau thoi gian tau hoat dong tai cang
28 | Wait tide/berth (hour) Téng thai gian chd muc nwdc va doi bén cla tat ca cac tau
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6.2.6.4 Chay chuwong trinh va ghi dir liéu vao tép exel
Sau khi nhap xong dit liéu, chay chwong trinh bang cach an ndt “Run” va cé thé xuat két qua ra
tép exel. Lwu y, Theo kinh nghiém cla téc gia dé cho két qua héi tu, sé lan mé phdng (number of

runs) khong duwdi 10 1an cho s6 lwgng tau tir 100 va khéng nén qué 50 1an d6i véi may tinh cau
hinh thap.

Export data to file

Run

Hinh 6-15: Cilra sd chay chwong trinh va xuat dir liéu sang file Exel.

70

60 — =

50 — =

urs)

40 — —

30 — -

Waiting time (ho

20 — =

.. MJLLLJJLL.JJJA. |

100 120

Number fmltd ships (

Hinh 6-16: K&t qua mo phong thdi gian ché ctia tirng tau cho 1 Ian méd phéng

25— —

' | ' ‘
M" M“ M “ i 'W’ WM M M “ H H

N

Wave height Hs (m)
P

m '1 I “ ~\|'i 'J “’ ﬁh ‘ w }“h \'\;J u . W’LH M

M W f
200 500 600 900 1000
Number of simulated wave:

Hinh 6-17: K&t qua mo phong chiéu cao séng cha tirng tau cho cac Ian mé phéng
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3.5

T
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Number of simulated ship motions

Height of ship motions (m)

Hinh 6-18: K&t qua mé phong dao ddng tirng tau cho cac Ian mé phéng

25 T

L i

100 200 300 400 500 600 700 800 900 1000
Number of simulated squats

Squat (m)

(=}

Hinh 6-19: K&t qua du trir do van tdc cha tirng tau va cha cac [an méd phéng
6.3 MO phong phuc vu khai thac (Underkeel Check)

6.3.1 Muc dich
Trén co s& cac két qua md phong trén cho phép xac dinh
- Nang cao hiéu suat va giam chi phi khai thac van hanh ludng tau;
- D&t ké hoach van hanh khai thac luéng; va
- Nhan dang diéu kién van hanh tau trén ludng.
6.3.2 NOidung
N&i dung chinh va két qua mé phdng khai thiac bao gém:
- Cac kich ban khai thac luéng va diéu déng tau;
- Xac dinh khoang thoi gian thich hop nhat dé diéu dong tau; va

- Cac két qua van hanh tau trong qua trinh mo phéng

6-14 | Tac gia: Nguyén Minh Quy. email: quynm@nuce.edu.vn



6.3.3 Mb hinh két hop

Mé hinh nay can két hgp md hinh du bao sém vé diéu kién séng khai thac trén ludng tau. Hién
mot s8 t6 chirc cung cap s6 liéu mién phi. Tuy nhién, cach t&t nhat va chinh xac nhat cé duoc s6
lieu séng du bao la dua trén s6 liéu do dac tai hién tridng bang nhiéu cong nghé khac nhau.

6.3.4 Gi¢i thiéu vé md hinh

M hinh md phdng khai thac va van hanh luéng tau cé cac hop phan chinh duoc gidi thiéu dudi
day.
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~Wave data
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Time from opening date (hours)
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Select closing entrance date | 22-Nov-2017
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Wave response

PIANGC 2014 x
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rChannel data Ship response models Main Results ——————————————— rCheck handling conditions
Length (m) Ehanel i) Squat equation lcorels (PIANC 2014) v Squat (m) | 0.09837 | |Squat ™
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Copyright 2017 by Nguyen Minh Quy; Email: quynm@nuce.edu.vn.

Hinh 6-20: Cira sd giao dién ciia md hinh md phdng khai thac
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6.3.4.1 SO liéu vé séng

Théng s6 séng dugc cdp nhat mét vai gio trwdc khi tau dén cdng nhu thé hién trén Hinh 6-21.
Trong d6 Hs (m): chiéu cao séng cd nghia, Tz (s): chu ky séng va Wave direction (degree): huéng
séng so vdi hudng Bac.

4| Underkeelcheck

Wave data
Wave height Hs (m) 15
Wave period Tz (sec) 10
Wave direction (degree) 180

Hinh 6-21: Nhap sé liéu séng
6.3.4.2 SO liéu vé tau

Tuong tu nhu séng, cac s6 liéu vé tau bao

N B 3 B . ) . . . Ship data
gom cac kich thudc co ban cua tau, van toc

3 3 3 n3 A : Overal length 300
tau chay va kha nang dao déng (roll, pitch) veral length (m)
clia tau duoc dua truc tiép tir clra s6 “Ship . 40
data”.
Loaded draft (m) 13
Van toc chay tau c6 thé duoc thay doi bang o o s
thanh truot (slider)
Selected ship speed (m/s) 2
min 1 max 10

Ship handling criteria (degree)

Raoll 5 Pitch 1.2

Hinh 6-22: Nhip sé liéu tau mé phéng

Bang 6-7: SO liéu tau diéu déng

No. Hang muc Giai thich
1 Overal length (m) Chiéu dai téng thé cla tau
2 Width (m) Chiéu réng tau
3 Loaded draft (m) M&n nudc tau
4 Bloc Cb Hé s6 hinh dang tau
5 Selected ship speed (m/s) | Van téc chay tau
6 Roll Kha ndng xoay ngang I&n nhat cta tau (d6)
7 Pitch Kha ndng xoay doc I&n nhat cda tau (dd)
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6.3.4.3 S6 liéu vé muc nwéc

Cac sb liéu vé muc nwdc dugc nhap tuwong ty nhw modul md phdng thiét ké. Chi tiét xem Muc
8.1.1.4.

6.3.4.4 Dir liéu vé luéng va lra chon md hinh tinh toan

D liéu vé ludng tau ciling nhu Iya chon mé hinh tinh d6 dan tau do van téc, do nghiéng léch
(heeling) va dao dong cla tau do séng dugc nhap tuwong tw nhu modul thiét ké mé phong.

6.3.4.5 Théng tin vé ké hoach diéu ddng tau

Théng tin vé khoang thoi gian sdm nhat va mudn nhat (opening date and closing date) du kién
diéu déng tau duoc cung cdp cho chuong trinh theo clra s6 duwdi day.
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I
|
| 1 | | | | | | |
10 20 30 40 50 60 70 80 90
Time from opening date (hours)
| Checking tidal window

Checking date | Apr/16/8: PM | _ Checking status
4 1 °f

16-Apr-2019 Select opening entrance date | K] | - 1.6099 o 1.3501 Select closing entrance date |  20-Apr-2019 |
Opening date Available water level Required water level Keel clearance Closing date

Hinh 6-23: Cilra sd nhap ké& hoach ngay duv kién diéu ddng tau
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Bang 6-8: Dir liéu thoi gian tau duw kién dén cang

No. Hang muc Giai thich
1 | Select opening entrance date | Lwa chon thdi gian s&m nhat tau cé thé dén cang
2 Select closing entrance date | Lwa chon th&i gian mudn nhat tau cé thé dén cang
3 Opening date Thé hién ngay s&m nhat tau dén cang trong clra s6 phia trén
4 | Closing date Thé hién ngay muén nhat tau dén cang trong clra sé phia trén

Chuwong trinh chay trén nén tdng Matlab, lich dién t& s& dwoc hién thi dé cap nhat ngay thang
(Hinh 6-24a). Néu khéng s& nhap dit liéu thdng qua clra s6 trong (Hinh 6-24b).

4 Ul. - X Yy 0 —_ >.<
A |Movem... ~||2017 RalLs

dd/mm/fyy (example: 19/10/17):
Su Mo Tu We Th Fr Sa

= 181217
0.1 0.2 1 2 3 4

5/ 6 T & 9 10 11 Cancel

Ch
] 19 20 21 22 23 24 2% (b)

26 271 28 29 30

Select opening entrance date ‘

Clear all oK Cancel

(a)
Hinh 6-24: Hai phwong an nhap ngay diéu ddng tau mé phéng
6.3.4.6 Cac két qua md phéng chinh

Cac két qua md phong chinh bao gdm dd dan do van tdoc, du trir do nghiéng tau, va du trit do
song. Dac biét cac thdng tin vé dd nghiéng |&ch tau (roll/pitch) dwoc cung cap dé ngudi van hanh
c6 thé d6i chiéu vdi tiéu chuan cho phép (kha ndng clha tau). Ty s6 gitra d6 sdu muc nwdc chay
tau vdi mdén nwdc cla tau (depth/draft) cling duoc thong tin dé déi chiéu vdi cac tiéu chuan kiém
tra hién hanh.

Squat (m) 0.10708 Squat \,
Heel (m) 0.13744 Criterior Depth/Draft 1.1238 1.2385
Response motion (m) 1.3654 Roll and Pitch 44748 0.56442

Hinh 6-25: Hién thij cac két qua md phong diéu dong tau
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Bang 6-9: Cac két qua vé dao déng tau trong qua trinh diéu dong

No. Hang muc Giai thich
1 | Squat (m) D6 dan do van téc chay tau
2 Heel (m) Do nghiéng léch tau do gié
3 Response motion (m) Téng hop dao dong dirng tau do séng
4 Criterio Depth/Draft Lan luot 1a ty s t6i thi€u (6 bén trai) va ty s6 tai thoi diém muc
nudc dang xét (6 bén phai) gitra d6 sdu chay tau va mén nudce tau.
5 Roll and picth Gia tri tinh toan gbc xoay ngang va doc tau (do)

6.3.4.7 Hién thi két qua kiém tra ké hoach diéu dong tau

Trén co s& tinh todn kiém tra do6 du trit dudi séng tau (underkeel clearance) bang hiéu s6 muc
nudc thay triéu dy bdo va muc nudce yéu ciu cho tau chay, chuwong trinh s& dua ra trang thai
duoc phép (khi du trir dudi sdng tau duong) va khéng dugc phép (khi dy trir dudi séng tau dm)
diéu déng tau cung vadi thong bao thai gian cta thoi diém kiém tra nhw hién thj trong cac clra s6
dudi day.

Bang 6-10: K&t qua kiém tra ké hoach diéu dong tau

No. Hang muc Giai thich
1 Hinh vé - Truc hoanh thé hién khoang thoi gian tau duy kién dén
- Truc tung thé hién chiéu sau tinh tir ddy lubng (dwdng mau hong)
- DPudng mau xanh 1a dwdng qua trinh myc nudce thay triéu
- Puwong mau dd 13 myc nwdce téi thiéu dé chay tau

2 Checking date Thé hién ngay gid tai vi tri thanh truot
3 Checking status - Mau xanh thé hién thoi diém tau cé thé vao ludng
- Mau dé thé hién thoi diém tau khdng thé vao ludng
4 Available water level Thé hién cao d6 muc nwdc tai thoi diém dang xét (vi tri thanh truot)
5 Required water level Thé hién cao d6 muc nwdc yéu cau
6 Keel clearance DO du trir dudi séng tau (m)
Checking date Now/19/ 7- AM OK Sailing Checking status
41 - 1.2342 = 2.8658
Awvailable water level Required water level Keel clearance

Checking date MNawi1% 5 PM _ Checking status

0.8 - 1.2342 -0.43419

Available water lavel Required water level Keel clearance

Hinh 6-26: Cira sd hién thj kiém tra két qua mé phong diéu déng tau
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6.3.4.8 Cac két qua tinh toan khac

M hinh déng thoi cung cdp cac két qua tinh todn trong qua trinh md phdng. Duéi day la vi du
vé d6 dan do van toc chay tau theo cac cdng thirc tinh todn khac nhau.

Recommemded squat equations in -*-*- line style
T T T T

1.6 T T
—— ICORREL, SbI
141 Eryuzlu2, SbE2
Barrass, SmaxB3
121 Yoshimura, SbY B

Vs (m/s)

Hinh 6-27: D9 dan tau theo van téc chay
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CHUONG 7. PHAN TiCH TOI U'U XAC DINH QUY MO CONG TRINH

Dua trén cac két qua md phong ma phan mém OSEC 2020 cung cap, phan tich t6i wu vé quy mod
cdng trinh cang nho d6 thwe hién duwoc. Mot sd bai toan tdi wu chinh thuwdng dwoc quan tdm
trinh bay trong chwong nay.

7.1 D3tvanda

Viéc tang trudng dot bién van tai bién trong thap ky 90 dan dén doi tau van tai trén thé gidi phat
trién nhanh chéng ca vé kich thudc 13n quy mé trong tai. Khi dé gia thué tau vi thé khong ngirng
gia tang (dac biét cac con tau siéu I&) d3 dat cho cac nha van tai bién trén thé gidi phai tdng so
lvgng quay vong tau cling nhu gidm thdi gian van tai cla tau trén moi chuyén. Thoi gian hanh
hai trén hanh trinh vién duong cla tau gan nhu khdng thé thay déi do |3 dic tinh va van téc khai
thac clia moi tau. Do vay, phwong an hiéu qua nhat dé ting thoi gian quay vong 1a gidm thoi gian
clia tau tai cdng. Diéu nay dan dén quy md cac hang muc cdng trinh cdng va cdng suit thiét bj
can dugc tang 1én. Bai todn dat ra 13 vdi quy mo cong trinh cdng nhu thé ndo sao cho téng chi
phi dau tw va khai thac hanh hai la thap nhat?

Hinh 7-1 duédi day thé hién gid thué theo ngay cho céc loai tau container (ship charter rates) khéac
nhau bién déng trong nhitng ndm gan day. Gia dao ddng cho loai tau loai Suezmax va VLCC tuong
d&i manh thay déi tang tir dwéi 20 000 USD/day trong nam 2013 Ién t&i 55 000 USD/day trong
nam 2015. DGi vdi cac loai tau container nhd hon, giad thué khdng cé nhiéu bién déng.
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.k—\\\,\_/\ M 2
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=
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5 8
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£ > > = = = > = - = > = = = > = = = > = = =

$f§322§8¢§§3328§8¢883238¢8¢883288§8¢88383¢8¢

g s § 5§55 = E§ 5 s E 5§15 3 § § 5 3 E 5§15 =
= 2 2 - 5 2 - 2 2= 2 2z = 2 3 =

s = b a 2 s = a =z
2011 2012 2013 2014 2015 2016
1.700 TEU 4400 TEU =———Capesize,ly =—Panamax,ly =—Suezmax, ly =——Handysize,ly =—=VLCC, 1y

Hinh 7-1: Chi phi thué cac loai tau container qua cac nam
Ngubn: (DSO_Association, 2016)

Ghi chu: gia thué (container ship charter rates) bao gbm chi phi thiy tha doan, duy tu stra chita, vdn hanh
tau va cac loai phi khac (for ship operator's (lender) crew cost, repair cost and operation cost, etc.).

7-1 | Tac gia: Nguyén Minh Quy. email: quynm@nuce.edu.vn

Aep/asn 000t



UsD/day

10 00D
5000
A I A
SES3888§8§SS588888S8838388833838888838%
2582888555535 8288¢835s3533288¢8838s¢33
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Source: UNCTAD secretariat calculations, based on data from Clarksons Research and the Baltic Exchange.
Note: Capesize and Panamax, average of the four time charter routes; Handysize and Supramax, average of the six time charter routes.

Hinh 7-2: L¢ti nhuan cho thué cac loai tau hang r&i qua cac nam

Hinh 7-2 thé hién lgi nhuan cho thué tau hang roi (bulk earning: business profit (gross) per cont
ship=freight from shippers—direct expense (fuel cost, port charge). Nguoc lai vdi tau container,
lgi nhuan cho thué tau hang roi giam dang ké, dac biét d6i vdi loai tau Capesize giam tir 30 000
USD/day nam 2013 xudng con 5 000 USD/day trong nam 2016.

Bi€u d6 trén Hinh 7-3 thé hién m&i quan hé gitra chi phi cho cdng trinh bén cap tau va chi phi thoi
gian thué tau dugc dua ra bdi Alderton (2008). Tim diém dau tu tdi wu sao cho tdng hai chi phi
nay ludn duwoc quan tdm bdi cdc nha khai thac cang va van tai bién.

Kinh phi
0]

i —
\4

PA 1 PA 2 PA 3 PA 4
Phuong an (S8 lwong bén)

——Chi phi xady dwng ==Chi phi gi¢ tau T6ng chi phi
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Hinh 7-3: Quan hé giira chi phi cong trinh va chi phi tau
Ngudn: (Alderton, 2008)

7.2 Bai toan téng quat

Bai todn quen thudc trong tinh todn hiéu qua dau tu cla dy an cong trinh cadng thuwdng gap la
phéan tich chi phi — lgi ich (CBA) cla dong tién theo tudi doi clia dy &n thdng qua gid tri hién tai
rong NPV (Net Present Value).

NPV 13 gia tri hién tai cha toan bd dong tién dy an trong twong lai dwoc chiét khiu vé hién tai.
Phuong phdp NPV xuat phat tlr y twdng tién trong hién tai cé gid tri cao hon cung vdi s6 tién
trong tuong lai vi lam phat va thu nhap tir cdc khoan dau tuw thay thé cé thé thyc hién trong mét
khodng thoi gian. N6i cach khac, mot déng kiém duoc trong tuwong lai s& khong cé gia tri bang
mot déng ki€ém dugc trong hién tai.

Céng thirc téng quat cé dang:

(18)
v § B _$(8C)

Trong dé:
T : Tudidoichadu an (thwong 1dy 30 dén 40 nam)
B: : Latdngdoanh thu hang ndm cla cang,
re: Tylé chiét khiu (hoan lgiich) trong khoang thoi gian t,
t : Thoigian ndmtht clady an

C: : Téng chiphi dau tw ban dau va chi phi khai thac ndm th& t cla du an

Dé lya chon phuong dn dau tw va khai thac t8i wu, cdch don gian nhat ching ta ¢6 dinh doanh
thu cha cang cho cic phuong én 1a nhuw nhau. Diéu nay hoan toan phu hop vdi thyc té cha bai
toan quy hoach xay dung coéng trinh cang khi ma lvgng hang théng qua cang hang nam thuong
duoc c6 dinh cho tat ca cdc phuwong an. Céng thire (18) duoc viét lai nhu sau:

T
NPV(C,) = 2 Ce
= ) Tt
£ 1+r,)

Tw biéu thirc trén cho thdy phuong dn nao cho gid tri NPV thap nhat thi phwong an d6 sé kinh té
nhat vi ldc d6 s& cho Igi nhuan cao nhat khi doanh thu cla cdng bang nhau.

(19)

U'u diém cta phuong an nay 1a tinh todn don gian, dong tién dwoc xem xét trong suét tudi doi
cla du an. Tuy nhién, viéc xac dinh phwong an cé NPV I&n nhat mdai chi néi lén phuong dn doé 1a
tdt nhat so vdi cdc phuong an con lai. Con dé xac dinh phuong an d6 kha thi vé tai chinh hay
khéng van can dén phan tich ty suat ndi hoan tai chinh IRR ma chiing ta van sl dung.

7.3 Baitoan phan tich d4u tw va khai thac téi wu trong céng trinh cang

Dwa trén cac két qua md phdng va Cong thirc (19) cho phép chiing ta thuc hién duoc céc bai
toan tdi vu duwdi day.

7.3.1 Bai toan phan tich quy mé luéng téi wu

R4t nhiéu cang bién & Viét Nam tau cd trong tai Idn hon tau thiét ké loi dung thay triéu dé ra vao
cang. O day dit ra bai toan chidu siu nao vét lubng tau bao nhidu 13 hop Iy? NEu nao vét ludng
qud sau, thoi gian chd muc nwdce cla tau vao ludng sé it hon, nhung ngwoc lai chi phi nao vét
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ban dau va duy tu hang nam s& tang lén. Néu nao vét ludng qua néng, chi phi nao vét sé giam,
tuy nhién, thoi gian chd tau lai tang 1én. Nhu vay s& cé mot d6 sdu nao dé ma & gia tri d6 téng
chi phi ch tau va nao vét ludng 1a nhé nhat. Biéu nay dan dén bai todn xac dinh dé sau nao vét
ludng téi wu.

Theo phuong phap nay, trinh tu tinh toan nhu sau:

o Tinh toan cac kich thudc ludng tau theo cac hwdng dan hién hanh

o Thiét lap cac phuwong 4n quy md va quy hoach mit bang dé dam bdo rang tat ca cac
phuwong dn déu kha thi théng qua lwvgng hang theo du an.
o Chay md phong xac dinh thoi gian cho tau.
o Tinh toén chi phi khai thic cho tirng phwong an dau tu
o Thiét 1ap bang dong tién chi phi dau tu va khai thac cho tirng phuwong dn nhu bang..
o Xac dinh NPV cho tirng phwong an va so sanh lya chon
Bang 7-1: Tong ho'p dong chi phi trong phan tich quy mé cong trinh cdng
Nam Hang muc Chi phi dau Chi phi khai thac Ghi chu
th tw ban dau
Nao vét | Chi phi | Chi phi lai
duy tu chotau | dat
1 Céng trinh bén Col Giai doan xay
2 Nao vét Co2 dung
3 Thiét bj Co3
4 CNV(i) CCT_1(i) | CVT_1(i) | B3t dau khai thac
39 CNV(i) | CCT_1(i) | cvT_1(i)
40 CNV(i) | CCT_1(i) | cvT_1(i)

Ghi chu: Bai todn phan tich so sdnh dugc thyc hién véi cac gia thiét sau:

- khi lvgng hang théng qua cla cac phuong én la nhw nhau, céc chi phi khic bao gém dién nudc,
nhan céng,... dugc xem nhu khdng thay déi.

- Cac hang muc cong trinh mang ki thuat va nha van phong duwoc xem nhu nhau cho cidc phuong
an.

- Chi phi lai dat dugc tinh theo thoi gian va s6 lwgng tau md phong.

- (i) biéu thj cho phuwong an thi “i”.

7.3.2 Bai toan xac dinh nang suat béc xép tdi wu

Théng ké cang bién trén thé gidi cho thay, qua trinh tau dén cang thudng tuan theo quy luat s6
mi (exponential distribution). Diéu nay c6 nghia la trong nhirng thoi diém nao do, tau dén cang
phai chd bén dé dugc lam hang. Néu chiing ta tang s6 day truyén béc x&p hodc ting cong suat
béc x&p cua thiét bi, thi gian tau chd bén sé gidm di, nhung kinh phi dau tu thiét bi lai ting |1én.
Nguoec lai, néu chiing ta st dung it day truyén béc x&p hodc cong suat thiét bj thap hon, tirc chi
phi dau tu thiét bi thap hon, nhung thoi gian tau doi bén sé ting lén, dong nghia strc hap dan
cla cang sé giam di. Nhu vay s& cé mot diém nao d6 ma tai dé téng chi phi dau tu thiét bj va chi
phi tau doi bén Ia nhé nhat.

Trinh ty cadc budc gidi bai todn nay nhu sau:

o Trén co s& tai trong tau, lwa chon nang suat béc thap nhat va cao nhat c6 thé. Thong
thuong, budce nay phai dwa vao kinh nghiém hodc tham khao chuyén gia. Tham khdo bang
dudi day ndng suat boc xEp téng hop tai mot sd cang bién

o XAy dung céc kich ban nang suit béc xép
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@)
@)
@)

7.3.3

Tinh toan sé lwgng bén so bd cho tirng kich ban ndng suat bdc xép
Chay m6 phdng dé xac dinh thdi gian tau hoat ddng tai cang va hé sé ban bén
Tinh todn chi phi.

Bai toan téng hop

Bai toan tong hop la bai todn quy hoach téi wu cho toan bd cang, tuy nhién sé lugng kich ban
md phong s& tang Ién rat nhiéu. D€ loai trir bdt céc kich ban kém kha thi hon, phuong phép
chuyén gia va kinh nghiém nén duoc st dung. Dudi day la mot phuong phap cé thé tham khao.

7.4 Phuong phap lwa chon phuwong an quy hoach

74.1

Nguyén tac chung

Phuong phap nay dwa trén mot s& nguyén tac chung nhu sau:

©)
©)
©)
©)
©)

7.4.2

7.
8.
9.

Di tir tdng thé dén chi tiét

Di tir dinh tinh dén dinh luvong

Xay dung bd chi tiéu danh gid (dinh tinh va dinh lwgng)

Phan tich loai trir dan bang kinh nghiém va phuong phép chuyén gia
Cuéi cung, so sanh va lua chon dya trén gia tri NPV.

Trinh tv cac buéc thuc hién

Budc 1: Xay dwng cac giai phap (mat bang) téng thé cé thé. Hai yéu t6 quan trong nhat
trong giai doan nay la vi tri va hinh dang (PA két cdu chuwa can quan tdm trong giai doan
nay)

Budc 2: Xay dung bo chi tiéu danh gia dinh tinh (vi du: tot, xau, dat ré, an toan, rdi ro...)
Budc 3: Phan tich so sanh dinh tinh dua trén bé tiéu chi néu trén. Muc tiéu cta budc nay
nham loai bd cac phuong an duoc cho 13 khéng dat duoc diém “trung binh”. Do vy,
phuwong phap chuyén gia va kinh nghiém ltic nay |a rat quan trong nham loai bé cang nhiéu
cang tét phwong an kém. Néu khéng Budc 4 sé trd 1én qud phire tap.

Budc 4: Xay duwng mit bang chi tiét. Bwdc nay bat dau xem xét dén gidi phap két cau cho
mdi phuong d4n mat bang va sé lwgng phuong dn bat dau ting Ién. Luu y, mat giai phap
két cau khéng thé ap dung cho tat ca cac mit bang duwoc.

Budc 5: Xay dwng bo tiéu chi danh gid dinh lvgng va sdp xé&p theo thi tu wu tién. Vi du
an toan la s& 1 s& cd thang diém 100, giai phap két cu cho thang diém 50,...

Budc 6: Phan tich lwa chon phuong 4n kha thi. Bwdc nay c6 gang loai bd thém mot s6
phuong an cé diém s6 kém nhat. Néu khéng khdi lvgng cong viéc s& ting & budc sau.

Budc 7: khai toan kinh phi cong trinh (chi cac hang muc so sanh)
Budc 8: khai toan chi phi khai thac (chi cac hang muc so sanh)

Budc 9: tinh NPV

10. Budc 10: phan tich lya chon lan cuéi cung.
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CHUONG 8. ViDU TiNH TOAN

Chuong nay trinh bay mét vi tinh toan cu thé cho mot cdng gid dinh. Trong d6, cac s6 liéu vé
diéu kién ty nhién dwoc tham khdo & mét cdng & mién Trung Viét Nam.

8.1 Diéu kién thiét ké
8.1.1 PDiéu kién tu nhién
8.1.1.1 Sdng

Théng ké tan suat xuat hién chiéu cao va hudng séng trong nhiéu nam duoc tp hgp trong Bang
8-1va Bang 8-2.

Bang 8-1: Tan suat séng theo cac hwéng (tinh theo huwéng bac)

No  Height North North North North North North North North

(m) 0 22.5 45 67.5 90 125 147.5 160
1 0 0 22.5 45 67.5 90 125 147.5 160
2 0.25 2.18 3.2 6.38 10.88 7.02 3.89 2.35 7.06
3 0.5 0.98 1.86 3.88 6.72 4.73 1.78 1.2 4.32
4 1 0.52 131 2.75 3.8 3.36 1.03 0.15 2.35
5 1.5 0.21 0.47 1.86 2.85 2.19 0.89 0.12 1.25
6 2 0.06 0.15 0.75 1.2 0.65 0.45 0.08 0.85
7 2.5 0 0.03 0.21 0.75 0.52 0.32 0.08 0.35
8 2.75 0 0 0.02 0.05 0.04 0.03 0.03 0.2
9 3 0 0 0 0 0 0 0 0.01

Bang 8-2: Tan suat song theo chu ky

No Height  Tz_period5 Tz_period6  Tz_period7  Tz_period8  Tz_period9 Tz_period10 Tz_period11 Tz_period12

1 0 5 6 7 8 9 10 11 12
2 0.25 12.25 13.26 8.95 6.58 1.44 0.48 0 0
3 0.5 5.32 7.54 6.56 3.65 1.35 1.05 0 0
4 1 0.85 3.21 4.5 3.89 1.63 1.15 0.04 0
5 1.5 0.35 1.86 3.21 2.53 1.06 0.82 0.01 0
6 2 0.02 0.76 1.65 1.27 0.42 0.06 0.01 0
7 2.5 0 0.35 0.62 0.85 0.3 0.11 0.02 0.01
8 2.75 0 0.01 0.04 0.11 0.12 0.06 0.02 0.01
9 3 0 0 0 0 0.01 0 0 0

Ham Gama véi hai tham s6 a= 1.7 va p=0.31 duoc xac dinh twong thich nhat véi phé mat do
chiéu cao sdng.

Hinh dudi day so sanh vé chiéu cao va chu ky séng gitta s6 liéu dugc md phdng va sb liéu trong
Bang 8-1 va Bang 8-2. K&t qua cho thay khéng c6 sy khac biét nhiéu gitra so liéu phat sinh tir mo
hinh va sé liéu thuc do.
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Frequences in all direction
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1

0.2 i

0 N

0 0.5 1 1.5 2 25 3 3.5
Wave heigth Hs(m)

(ghi chu: nét lien séng dau vao, cdt trang tan suat chiéu cao séng md phong)

03 T T T T T T T T
I from input
[ generated wave period
0.25 i
021 E
®
@
5]
&
S 0.15 | ]
o
o
C
0.1 E
0.05 i
4 5 6 7 8 9 10 11 12 13

Wave period (sec)

(ghi chu: cdt d6 tan suat séng dau vao, codt xanh tan sudt séng moé phéng theo chu ky)
Hinh 8-1: So séanh két qua séng mé phdng v&i séng dau vao
8.1.1.2 Gié

Gi6 duwoc gia thiét duwoc phat sinh tlr ham s6 mi “Exponential” véi gia tri van téc giod trung binh
clia phd mat do tan suat bang 6.0 m/s. Hudng gié thinh hanh duwoc gia thiét 90° so véi hudng
Bac. Hinh duwdi day so sanh dudng tan suat van toc gié ciia ham s& mii lwa chon véi két qua dugc
phéat sinh tir ham nay. K&t qua cho thay khdng cé sy khac biét gitra hai s6 liéu nay.
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I:lgeneraled wind

0.16 "ul from input 7

0.06 7

Frequences in all direction

0.04

0.02

0 5 10 15 20 25 30 35 40
Wind speed (m/s)

Hinh 8-2: Pwéng mat dé tan suit van toc gié

8.1.1.3 Dong chay

Tuong tu nhu gid, dong chdy dugc gia thiét dwoc phat sinh tir ham s6 mi “Exponential” véi gia
tri van téc dong chay trung binh clia phé mat do tan suat bang 6.0 m/s. Hwéng dong chay thinh
hanh duoc gia thiét 1a 45° so véi hudng Bac. Hinh dwdi day so sanh dwdng tan suat van téc dong
chay cta ham s& mii lya chon vdi két qua duoc phat sinh tir ham nay. K&t qua cho thay rat twong
dong.

3.5 T T T T
| —1 generated current
\ fram input
3 “,I 7
.III
= L
S 25 1
2 \
o \
- \
= 2
= I'l.l
i \
815 - -
= \
@ 5
=3 A
= \
o \ 1
0.5 5
0 —_—
] 05 1 1.5 2 25

Current speed (m/s)
Hinh 8-3: Pwd'ng mat dd tan suat van toc dong chay
8.1.1.4 Muc nudc

Téng s6 c6 8760 s6 liéu myc nudc 24h gid trong nam (365 ngay) dwoc tinh todn trong mé hinh.
Trich doan muc nudc 24h cho cac ngay duoc thé hién trong Bang 8-3.
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Bang 8-3: Trich doan mwc nwéc theo 24h cho cac ngay

mm/dd/yyyy
2019-01-01
2019-01-02
2019-01-03
2019-01-04
2019-01-05
2019-01-06
2019-01-07
2019-01-08
2019-01-09
2019-01-10
2019-01-11
2019-01-12
2019-01-13
2019-01-14
2019-01-15
2019-01-16
2019-01-17
2019-01-18
2019-01-19
2019-01-20
2019-01-21
2019-01-22
2019-01-23
2019-01-24
2019-01-25
2019-01-26
2019-01-27

Oh
13
14
1.6
1.9
2.3
2.7

3
3.1

3
2.7
2.2
1.8
1.4
1.2
13
1.5
1.9
24
2.7
2.9

3

3
2.8
2.6
24
2.2
1.9

1h

1.6
1.6
1.7

2
2.4
2.9
3.2
3.4
3.4
3.4
2.7
2.3
1.8
1.5
1.5
1.6

2
24
2.8
3.1
33
33
3.2

3
2.8
2.6
2.3

2h
19
1.8
19
2.1
2.5
2.9
3.4
3.7
3.8
3.7
3.2
2.8
2.3
19
1.7
1.8

2.4
2.8
3.2
3.4
3.5
35
34
3.2
2.9
2.7

3h

2.3
2.1

2
2.1
2.4
2.9
3.4
3.8

4

4
3.7
3.3
2.7
2.3

2
1.9
2.1
2.4
2.8
3.2
3.5
3.7
3.7
3.7
3.5
3.3

3

4h
2.6
2.3
2.2
2.2
2.4
2.8
3.3
3.8
4.2
4.3
4.1
3.7
3.2
2.7
2.3
21
21
2.3
2.7
3.1
3.4
3.7
3.9
3.9
3.8
3.6
34

5h

2.9
2.6
2.3
2.2
2.3
2.6
3.1
3.6
4.1
4.4
4.4
4.1
3.6

3
2.5
2.2
2.1
2.3
2.5
2.9
3.3
3.6
3.8
3.9

4
3.9
3.6

6h

31
2.8
2.5
2.3
2.2
2.4
2.8
33
3.9
4.3
4.5
4.3
3.9
34
2.8
24
2.2
2.2
24
2.7

3
34
3.6
3.8
3.9
3.9
3.8

7h

3.4

3
2.6
2.3
2.1
2.2
2.5

3
3.5

4
4.3
4.4
4.1
3.7
3.1
2.6
2.2
2.1
2.2
2.4
2.7
3.1
3.4
3.6
3.8
3.9
3.8

8h

3.5
3.1
2.7
2.3
2.1

2
2.2
2.5
3.1
3.6

4
4.2
4.2
3.8
33
2.8
2.3

2

2
2.1
2.4
2.7

3
33
35
3.6
3.7

9h

3.5
3.2
2.8
2.4

2
1.8
1.8
2.1
2.6
3.1
3.6
3.9

4
3.8
3.4
2.9
2.4

2
1.8
1.8

2
2.3
2.6
2.9
3.1
3.3
3.4

10h

34
3.2
2.8
2.4

2
1.6
1.6
1.7
2.1
2.6
31
3.5
3.7
3.7
34
2.9
24

2
1.7
1.6
1.7
1.9
2.2
24
2.7
2.9
3.1

11h

33
3.1
2.8
2.4
1.9
15
13
13
1.6

2
2.5

3
3.3
3.4
3.2
2.9
2.4

2
1.6
14
14
1.5
1.7

2
2.3
2.5
2.7

12h

3
2.9
2.7
2.4
1.9
1.5
11

1
11
1.5

2
2.5
2.9
31

3
2.8
2.4

2
1.6
13
1.2
1.2
13
15
1.8
2.1
2.4

13h

2.7
2.7
2.6
2.3
1.9
14

1
0.8
0.8

1
15

2
2.4
2.7
2.8
2.6
2.3
1.9
1.6
1.2

1

1

1
1.2
1.4
1.7

2

14h

2.4
2.5
2.4
2.2
1.9
1.5

1
0.7
0.5
0.7

1
1.5
1.9
2.3
2.5
2.5
2.2
1.9
1.5
1.2

1
0.8
0.8
0.9

1
13
1.6

15h

2
2.2
2.2
2.1
1.9
1.5

1
0.7
0.4
0.4
0.6

1
1.5
1.9
2.2
2.3
2.1
1.9
1.5
1.2

1
0.8
0.7
0.7
0.8

1
1.2

16h
1.7
1.9
2.1

1.8
15
11
0.7
0.4
0.3
0.4
0.7
11
1.6
1.9
2.1

1.9
1.6
13

0.8
0.7
0.6
0.7
0.8

17h
14
1.7
19
19
1.8
1.6
1.2
0.8
0.4
0.3
0.3
0.5
0.9
13
1.7
19

1.9
1.6
13
11
0.8
0.7
0.6
0.6
0.7
0.9

18h
1.2
1.5
1.8
1.9
1.9
1.6
1.3
0.9
0.5
0.3
0.3
0.4
0.7
11
1.5
1.8
1.9
1.9
1.7
1.5
1.2

0.8
0.7
0.6
0.7
0.8

19h
11
14
1.7
19
19
1.8
1.5
11
0.7
0.4
0.3
0.4
0.7

14
1.7
19

19
1.7
14
11
0.9
0.8
0.7
0.7
0.8

20h
1.1
1.4
1.7
1.9
2.1

1.7
1.4
0.9
0.6
0.4
0.4
0.7

1.4
1.7

2.1
1.9
1.7
1.4
1.2

0.8
0.8
0.9

1

21h
11
14
1.7

2.2
2.2
2.1
1.7
13
0.9
0.6
0.5
0.7

14
1.8
2.1
2.2
2.2
2.1

1.7
15
13
11

1

22h
1.1
1.4
1.8
2.1
2.4
2.5
2.4
2.1
1.7
1.3
0.9
0.7
0.8

1.4
1.8
2.2
2.4
2.5
2.4
2.3
2.1
1.8
1.6
14
1.2
1.1

23h
1.3
1.5
1.9
2.2
2.6
2.8
2.8
2.6
2.2
1.7
1.3

11
1.5
1.9
2.3
2.6
2.7
2.7
2.6
24
2.2

1.8
15
14
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8.1.2 S4 liéu vé ddi tau

Cdc s6 lidu vé tau duoc dé cap trong Bang..Cu thé nhu sau:

Téng s6 ¢6 20 loai tau dwoc danh theo chi s6 tir 1-20 (codt 1) va dwoc chia lam 4 nhém tau
(cot 15). Trong d6, nhém 1 la tau container, nhém 2 |a tau hang roi, nhéom 3 la cac tau
téng hop va nhdm 4 1a cac loai tau nhé chay ven bién va ndi dia.

Trong tai va cac kich thudc co ban cta tau dugec liét ké trén cic cét 2 dén 5. Hé sb hinh
dang vo tau duoc ghi trén cot 6.

SO lwong tirng loai tau dén cdng theo ty 1&é % duoc liét ké trén codt 7. Ty 1é tau dén cang
thuong duoc xéc dinh dya trén dy bdo hang hda va du kién phan bé lvong hang cho doi
tau dén cang.

Kha nang dao dbng cla tau thuwong dugc quy dinh bdi cac géc xoay ngang (roll) va xoay
doc (picth) cla tau va duogc ghi trén cac cét 8 va 9.

Nang suat boc xép (tdn/gi®) cho tirng loai tau dwoc dé cap tai cét 10.

Cac cot 11, 12 va 13 13 ty I1é hang nhép, xuat hay vira nhap va xuat cho tirng loai tau. S6
liéu nay cling dwoc xac dinh tir dy bdo hang hdéa va déi tau dén cang.

Van téc chay tau trén ludng cho tirng loai tau dugc quy dinh trong cdt 15. Van téc tau ¢
thé diéu chinh tuy thudc vao diéu kién sdng. Luru y, van téc chay tau tir vi tri quay tré dén
khu bén neo cép va nguoc lai dugce lay 0.5 m/s cho tat ca cac loai tau.

Kha nang van hanh tau duoc xac dinh trong cot 16. Nang luc van hanh tét dugc danh sé
1. Truong hop trung binh va kém duoc danh s6 2 va 3.
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Bang 8-4: SO liéu ddi tau thiét ké

Kich thwéc tau (m)

Géc xoay I&n nhat

Ty lé xuat nhap

Chi | Trong tai Hésé | Tylétau Nang sudt Van tdc | Nanglwc van hanh
s6 (DWT) Lp B Draft Cb dén (%) Roll (°) | Pitch (°) (tan/gi®) Nhap Xuat CaN-X | (m/s) Nhém Nang luc
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)
1 80,000 350 42.8 14.7 | 0.835 0.04 5 1.2 2000 0.7 0.3 0 2.5 1 1
2 60,000 294 35.9 13.4 | 0.835 0.04 5 1.2 2000 0.7 0.3 0 2.5 1 1
3 40,000 241 32.3 12.1 | 0.835 0.06 5 1.2 1500 0.7 0.3 0 2.5 1 1
4 30,000 203 30.6 11.2 | 0.835 0.07 5 1.2 1500 0.7 0.3 0 2.5 1 1
5 20,000 177 27.1 10.1 | 0.835 0.08 6 1.5 1500 0.7 0.3 0 2.5 1 1
6 | 100,000 255 39 15.3 | 0.835 0.03 5 1.2 2000 0 1 0 2.5 2 1
7 80,000 245 36 145 | 0.835 0.06 5 1.2 2000 0 1 0 2.5 2 1
8 50,000 220 30 12.8 | 0.835 0.07 6 1.5 1500 0 1 0 2.5 2 1
9 40,000 209 30 125 | 0.835 0.03 5 1.2 600 0.5 0.5 0 3.5 3 1
10 35,000 199 28 12 | 0.835 0.04 5 1.2 600 0.5 0.5 0 3.5 3 1
11 30,000 188 27 12 | 0.835 0.05 5 1.2 400 0.5 0.5 0 3.5 3 1
12 20,000 166 24 11 | 0.813 0.06 5 1.2 300 0.5 0.5 0 3.5 3 1
13 15,000 152 22 10 | 0.805 0.07 6 1.5 300 0.5 0.5 0 4 3 1
14 10,000 133 20 9.5 | 0.758 0.08 7 1.7 200 0.5 0.5 0 4 3 1
15 10,000 133 20 9.5| 0.835 0.02 6 1.2 500 0.2 0.8 0 4 4 1
16 6,500 110 18 8| 0.813 0.04 7 1.2 300 0.2 0.8 0 4 4 1
17 5,000 105 15 7 | 0.805 0.04 8 1.8 200 0.2 0.8 0 4 4 1
18 3,000 90 13 6| 0.758 0.04 8 1.8 200 0.2 0.8 0 4 4 1
19 2,000 85 10 5| 0.835 0.04 9 2 100 0.2 0.8 0 4 4 1
20 1,500 80 10 4| 0.758 0.04 9 2 100 0.2 0.8 0 4 4 1

Ghi chi: Khodng thoi gian lién tiép gitra cac tau dén cang theo quy luat s6 mii va dugc md phong bang ham NED.
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8.1.3 Diéu kién va quy dinh khai thac
8.1.3.1 Tau lai dit
TUy theo chiéu dai cla tirng loai tau dén cang, s6 lwong tau lai dit dwoc quy dinh trong bang sau.

Bang 8-5: SO lwgng tau lai dat yéu cau

No. Chiéu dai tau me S6 lwong tau lai dat
1 <200 2
2 200-300 3
3 >300 4

8.1.3.2 Tranh tau trén ludng (traffic rules)

Ludng mat lan va khéng dugc tranh tau trén ludng. Tau dwoc vao ludng theo nguyén tac tau dén
trude vao trudce. Cac tau nguoc chiéu chi dwoc vao ludng khi tau ngugc chiéu d3 ra khoi ludng.

8.1.3.3 M&n nwdc giam tai

Trong vong 05 ngay ké tir khi tau dén cang, néu muc nwdc chay tau khdng dd cho tau ché day tai
thi tau s khai thic & mén nuéc gidm tai. Khéi lwong va mén nudc gidm tai dwoc mé hinh xac
dinh tuy thudc vao muc nwdc 1én nhat tai thoi diém tau dén cang.

8.1.3.4 Cac quy dinh khac
Cac quy dinh khac nhu duoc trinh bay trong Bang 4-2.

8.1.4 Luonghang

Téng luvgng hang theo du bdo cho giai doan quy hoach nay 1a 25 triéu tdn/ndm. Trén co s& phan
b6 lvgng hang theo ty 1& doi tau dén cang, co cau lwvong hang dwoc tip hop trong Bang 8-6.

Bang 8-6: Khdi lwgng hang dy bao cho ndm quy hoach

No Loai hang Lwong hang (triéu tan)

1 Container 9.50
2 Hang roi 9.00
3 Hang tong hop 6.00
4 Cac loai hang khac 0.50

8.2 Xac dinh so bd quy mo cac hang muc cdng trinh cang

8.2.1 Ludngtau

Ludng tau mat 1an, kich thudc dwoc xac dinh so bd theo Hudng dan ctia PIANC cho tau cé trong
t3i 50,000 DWT. Cac théng sb luéng va két qua tinh todn dugc tp hop trong
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Bang 8-7.
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Bang 8-7: Thong sd luéng tau

No Hang muc Pon vi Gia tri

1 Loai luéng Ludng nao vét mét lan

2 Dia chat ludéng Pia chat bun cat

3 Diéu kién an toan hanh hai Tot

4 Chiéu dai ludng m 12,000
5 Hudng ludng (so véi hwdng bac) Do 30
6 Chiéu rong m 180
7 Do siu (Hai do) m 13.5

8.2.2 Béncap tau

Trén co sé& khdi lwong hang hda dugc dy bdo cho tirng loai hang, sé lwgng bén dugc xac dinh so
b6 nhu sau:

Bang 8-8: SO lwong bén

No Loai bén S6 lwong
1 Bén container 2
2 Bén hang roi 2
3 Bé&n hang téng hop 3
4 Céc loai hang khac 2

8.2.3 Khu quay tr&

Kich thwdc khu quay tré duoc xac dinh véi dwong kinh D=1.5 L. V&i L |a kich thudc tau 1dn nhét.
Khoang cach tir khu quay tr& dén cac khu bén dugc xac dinh trong Bang..

Bang 8-9: Khoang cach tlr khu quay tré dén cac khu bén

No Khoang cach tir khu quay tré dén Gia tri (m)
1 Khu bén bén container 500
2 Khu bén hang roi 600
3 Khu bén hang téng hop 800
4 Khu bén hang khéc 800

8.2.4 Thiét bj boc xép

S6 luvgng va cong suat thiét bj du kién cho cac khu bén dugc tip hop trong bang

Bang 8-10: S6 lwong va céng suat bi tai cac khu bén

No Hang muc S6 lwong Cong suat Téng cong suat
(Can truc x bén) (tan/gio) (tan/gio)

1 Khu bén bén container 4x2 500 4000

2 Khu bén hang roi 2x2 1000 4000

3 Khu bén hang téng hop 3x3 200 1800

4 Khu bén hang khac 3x2 150 900

8.3 Cac mé6 hinh ap dung

8.3.1 Cong thirc xac dinh d6 dan do van téc
St dung céng thirc cia Icorels dwoc trinh bay trong Muc 5.2 .
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8.3.2 MO0 hinh dao dong dong

St dung phuong phédp cta Nhat Ban nhu dé cap trong Muc 5.2 .

8.3.3 Nghiéng léch tau do gié

Nhu dé cap trong bang

8.4 Quy hoach mat bang cang

Trén co s& quy md cdng trinh dwoc xac dinh, hai phuong an mat bang sau day duoc xem xét. Dic
diém cla hai phuong 4n mat bang nay nhu sau.

Bang 8-11: Phwong an quy hoach

Hang muc so Chi tiét Phuong an 1 Phuong an 2
sanh
M6 ta chung Mat bang M3t bang cdng cé chiéu siu | Mat bang cang huwdng doc

huwdng vao dat lién theo dang au
tau.

theo duong bo két hop vdi cac
bén nhé.

Khdi lugng xay
dung

Bén cap tau

Khéi lvong xdy dung cong trinh
bén theo phuong an nay kha
nang lén hon.

Khai luvgng xay dung céng trinh
bén nhd hon do cdc bén
container va bé&n hang roi két
hop duoc cap tau hai phia.

Dé chan séng

Do cang dang au cé chiéu siu
huwdng vé phia dat lién nén khaoi
lwong xay dung dé chan séng
duogc giam thiéu.

Khéi lugng xdy dung dé I6n
hon do tuyén bén chay doc
theo dwong bo.

B& cang

Dién tich bé cdng nhé hon nén
dién tich nao vét it hon PA2, tuy
nhién dién tich khu nuwdc neo doi
tau vi thé cling nhd hon.

Dién tich bé cang I&n, nao vét
[én hon nhwng dién tich khu
neo doi tau vi thé cling I6n
hon. Thuan lgi cho viéc b8 tri
tau neo dgi trwdc khilam hang

Khu logistic

Kho b3i cla céc bén bé tri twong
doi déc lap.

Kho bai chay doc theo duong
bo.

DPiéu kién khai
thac

Ludng tau

Co ban hai phuong an tuong tu
nhau.

Co ban hai phuong an twong
tv nhau.

Quay trd tau

Khé khdn hon do bé cang hep

B& cang rong nén viéc quay
trd thuan loi hon

Neo cap tau

Viéc neo cép cac tau nho trong
khu vwe du khé khan hon.

Viéc neo cap cac tau Ién phia
trong cac bén nhé khé khan
hon.

Mirc che

chan

do

Mrc d6 che chan doi véi cac
bén hang téng hop va bén hang
khac tot hon.

Cac bén hang téng hop va
hang khac it dwoc che chan
hon.

Kha ning phat
trién twong lai
va moi trwong

Phan ky dau tuv
va kha nang mé&
rong

Kinh phi dau tw cho céc giai
doan d4au thap hon.

Kinh phi dau tw cho céc giai
doan d3au cao hon.

Tac dong moi
truong

Phu thudc vao mirc dé can bang
dao dap va nao vét so cho khéi
lwgng xa thai ra méi truong la
thap nhat.

8-10 | Tac gia: Nguyén Minh Quy. email: quynm@nuce.edu.vn



Trén co s& danh gia ban dau néu trong bang trén, ching ta c6 thé xay dung thang diém so sanh
cac tiéu chi mang tinh dinh tinh. K&t hop vadi so sdnh mang tinh dinh lwvgng dugc gidi thiéu
trong vi du dudi day gilp ching ta lua chon duwgc phuong an hop ly nhét.

i bl
O 2
General
| ) . ) cago
terminal

Container terminal

Hinh 8-4: Phwong 4n mat bang 1

Breskwater

Buildings
& Stores

Tumi
a2 — area
Q Approach channel General
cagp
] terminal
neranchar | | )
Breakwater [ )

Containerterminal

Hinh 8-5: Phwong 4n mit bang 2

8.5 Két qua mé phéng
Trong pham vi nghién ctru nay, phuong 4n mét bang 1 dugc lva chon dé mé phéng. Trinh ty cac

budc md phdng cho phuong an mit bang 2 cling hoan toan twong tu nhuw phuong dn 1 nén sé
khong trinh bay tai day.
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8.5.1 Cac két qua vé dao ddng tau
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Hinh 8-6: D3 dan cac tau do van tdc cho mot lan mé phéng
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Hinh 8-8: Téng dao ddng clia tau cho mét Ian mo phéng
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8.5.2 Cackét

Total (tons) 7 4T78e+07

qua chinh trén man hinh

Ship waiting (M.o}) 62.70

Check gen. data Total vertical motion e
% (Con./Bul.) 038 0.38 Unavailable water (No.) 143 Simulation result Select to plot w
% (Gen./Oth.} 0.23 0.03 Impossible handled (N.o) 53 87 Wait tide/berth 851.47 1065.67
(hour)
Number of runs
Con. 0.38 Gen. 0.47 Encounter (Mo/hour) 374.56 Humber of simulations 30 R
Bul, 0.3 oth. 032 Overtake [No/hour) 2518 Number of expected ships 800
Hinh 8-9: Cac két qua mé phong chinh trén man hinh
Bang 8-12: Téng ho'p cac két qua md phong chinh
No Hang muc Chi tiét Pon vi Gia tri
1 | S6 tau md phong Tau 800
2 | Ténglwgng hang Triéu tan 24.91
3 |Ty lé theo loai| Hang container % (triéu tan)
hang béc xép Hang roi % (triéu tan)
Hang téng hop % (triéu tan)
Cac hang khac % (triéu tan)
4 | S6lwgng bén/ Container 2/0.38
Hé s6 ban bén Hang roi 2/0.31
Hang tong hop 3/0.64
Cac hang khac 2/0.25
5 | K&t qua diéu ddng | SO lan tau phai doi MN vao lubng No. 64.2
tau S8 [an khéng d0 MN dé tau vao ludng No. 1.8
S6 1an tau doi do diéu kién thoi tiét No. 56.4
6 | Thoi gian doi| Tranh tau di ngwoc chiéu Gio 141.0
tranh tau Doi tau di cung chiéu Gio 19.6
7 Th&i gian tau doi | Thoi gian doi mwe nuwdc chay tau Gio 1375.00
MN, bén va anh | Thoi gian tau doi bén Giv 2448.40
huwédng thoi tiét Thoi gian tau doi do diéu kién Gid 58.87 x a

Ghi chu: a la thoi gian anh hudng cla gié mua dugce xac dinh tir s6 liéu thdng ké tuy thudce vao tirng
vung bién.
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8.5.3 Cac két qua thdng ké trén biéu do

Number of ships in the index generated (No)

2 4 6 8 10 12 14 16 18 20
Ship index

Hinh 8-10: S6 lwgng tau dwoc mé phéng cho tirng loai tau

=}
(=}

@
=1

-
=

[=1}
=1

Waiting time for berth (hours)
[ [ = o
o o o [=]

-
(=

=]

2 4 6 8 10 12 14 16 18 20
Ship index

Hinh 8-11: Théi gian ché bén trung binh cho tirng loai tau
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2 4 6 8 10 12 14 16 18 20
Ship index

Hinh 8-12: th&i gian lam hang trung binh cho tirng loai tau
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Tum around time (hours)

2 4 6 8 10 12 14 16 18 20
Ship index

Hinh 8-13: Th&i gian trung binh tau tai cang
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Hinh 8-15: Théi gian tau doi bén trung binh cda tirng loai tau
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Hinh 8-16: S6 lwgng tau doi tai tirng khu bén trong théi gian khai thac
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Waiting time for container berth(hours)

Waiting time for bulk berth{hours)
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Hinh 8-17: Thé'i gian ché bén chia tau trong thoi gian khai thac
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Hinh 8-20: S6 lwgng tau kéo str dung trong thi gian khai thac
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Number of tugboats uses at the same time (no.)

Hinh 8-21: Quan hé giira sd lwong tau kéo va tan suat sir dung

weather: 17%

berth: 51%

Hinh 8-22: Ty | th&i gian cho tau theo cac nguyén nhéan

waiting time: 10% traveling time: 8%

loading time: 82%

Hinh 8-23: Ty lé th&i gian tau sir dung cho cac hoat dong tai cang
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8.5.4 Cac két qud md phdng chi tiét lwu trong file exel

Cac k&t qua md phong chi tiét duoc lvu dudi dang file exel. Cu thé, bao gdm céc ndi dung duoc
tap hop trong Bang 8-13.

Bang 8-13: K&t qua md phéng chi tiét lwu trén file exel

Th ty Tén bién Ndi dung
Sheet 1 list_shipIndex S6 hiéu tau cho tirng [An md phong
Sheet 2 ship_class Chi s6 loai tau (hang) dén cang
Sheet 3 im_ex_index Chi s6 loai tau (hang) xuat hay nhap
Sheet 4 interval_arrival Khoang thoi gian gitra hai tau dén cang cho céc lan MP
Sheet 5 wait_in Thoi gian tau doi muc nwdc vao ludng
Sheet 6 delay Thoi diém tau vao ludng
Sheet 7 shipspeed_in Van téc chay tau trén ludng
Sheet 8 wait4berth Thoi gian tau doi bén
Sheet 9 service4load Thoi gian tau lam hang trén bén
Sheet 10 | wait_out Thoi gian tau doi myc nwdc dé roi cadng
Sheet 11 | list_shipIndex_sort Thi ty chi sé tau khi roi cang
Sheet 12 | list_in_ex_sort Thi ty chi s6 tau xuat hay nhap khi roi cang
Sheet 13 | departure_time_sort Thoi diém tau vao ludng khi rdi cang
Sheet 14 | shipspeed_out Van téc tau khi ra khéi luéng
Sheet 15 | ship4queuing S6 lvgng tau doi lam hang
Sheet 16 | mean_wait4berth Thoi gian doi tau trung binh cla tirng tau
Sheet 17 | ship_processes Théng tin vé qua trinh hanh hai cho tirng loai tau gém:
Cot B | S6 tau trung binh cho tirng loai dugc md phong
Cét C | Thoi gian doi MN khi dén cang cda tirng loai tau
Cot D | Thoi gian doi MN khi roi cang cla tirng loai tau
Cét E | Thoi gian doi bén cda tirng loai tau
Cét F | Tng thoi gian quay trd, neo cap, boc xép va rdi bén
Cot G | Thoi gian tau di trén luéng
Cot H | Tdng thoi gian tir khi tau dén va roi cang
Cot | | Thoi gian tau dén cang phai chd do diéu kién thoi tiét
Cot J | Thoi gian tau roi cdng phai chd do diéu kién thoi tiét
Cét K | Thoi gian tau chd dé tranh tau di nguoc chidu
Cét L | Thoi gian tau chd dé doi tau di cung chiéu

Bang thong ké cac két qud md phdng qua trinh hanh hai trong SHEET 17 dugc tip hop trong
bang dudi day.

Bang 8-14: Tdng hop két qua md phdng cac hoat dong cha tau tai cdng

S6 gitr S8 gior S8 gior . .. Thoigian  Téngthoi  Thoigian  Thoigian  Theigian  Thoigian
S8 hiéu S6 tau cho MN cho MN tau doi Tr.mg t‘hdl tau di gian tau cho ODKTT  cho DKTT  tranh tau doitau
tau dugc MP khi tau khi tau bén lam glal:‘ fam trén hoat dong khi tau khi tau nguoc cung
dén cang roi cang hang hang ludng tai cang dén r&i cang chiéu chiéu
1 304 135.4 103 13 43.53 4.51 56.31 2.4 9.6 13.60 1.5
2 29 6.2 10.6 13.6 34.67 4.05 39.76 16.8 7.2 11.59 0.9
3 49.6 0 0 304 32.38 4.14 37.12 26.4 24 25.42 1.7
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S6 gio S6 gioy SO gio . . Thoigian Tongthdi  Thoigian Thoigian  Thoigian  Thoigian
S6 hiéu SG tau cho MN cho MN tau doi Tc?ng t‘hm tau di gian tau cho DKTT  cho DKTT  tranh tau doitau
tau duogc MP khi tau khi tau bén lam g|ar‘1 tam trén hoat dong khi tau khi tau nguwoc cung
dén cang r&i cang hang hang lubng tai cang dén r&i cang chiéu chiéu
4 56.8 0 0 17.4 26.96 4.03 31.29 21.6 14.4 25.19 0.9
5 66.2 0 0 19.8 20.40 3.92 24.60 26.4 38.4 31.16 1.7
6 30 301.6 241 2.2 51.80 4.54 74.51 14.4 14.4 17.94 1.5
7 50.2 155.4 158.4 11 44.82 4.81 56.10 21.6 14.4 31.17 2.9
8 56.4 0.2 7.8 3 39.45 4.26 43.90 14.4 28.8 31.86 2.7
9 25.2 0 0 0 70.56 4.09 74.64 12 9.6 13.35 0.6
10 28.6 0 0 0 62.67 3.96 66.61 12 14.4 15.62 0.7
11 36.6 0 0 11.6 76.76 4.05 81.13 12 38.4 14.71 1.6
12 50.6 0 0 33.4 70.29 3.99 74.95 36 26.4 25.40 1
13 54.2 0 0 19.6 54.32 3.82 58.49 16.8 16.8 24.60 1.4
14 65.2 0 0 30.6 54.64 3.81 58.92 14.4 28.8 30.20 2.3
15 17.6 0 0 8.2 25.28 3.89 29.63 14.4 24 6.52 0.8
16 29.2 0 0 3 27.65 3.75 31.49 7.2 21.6 8.73 0.7
17 33.6 0 0 0 31.35 3.70 35.05 9.6 12 16.01 1.1
18 27.6 0 0 9.6 20.69 3.85 24.88 4.8 9.6 14.61 0.6
19 27.6 0 0 2.6 25.57 3.89 29.54 7.2 7.2 12.84 1
20 354 0 0 0 21.49 4.04 25.52 16.8 16.8 16.41 1.2
Téng 800 598.8 520.8 229 835.28 81.10 954.44 307.2 355.2 386.93 26.8
8.6 Baitoan tdi wu tdng hop
8.6.1 Cac kich ban nghién ctru

- Céc phuwong an chiéu sau luéng tau: 13.0 m va 13.5 m.

- Thiét bj boc xép trén bén: tang cong suat bdc x€p 25% so vdi phuwong an ban dau

- Phuong én s6 lugng bén: gidam s6 lwgng 1 bén container va 1 bén hang rdi va cdng suat
b6c xép tang Ién 50%.

Cac phuwong an nghién cliru duoc tap hop trong bang sau

Bang 8-15: Cac phwong an diu tw cang

Hang muc bv PA 1 PA 2 PA 3 PA 4 PA S5 PA 6
Do sau ludbng m 13.5 13.0 13.5 13.0 13.5 13.0
Téng s6 bén Bén 9 9 9 9 7 7
Codng suat boc xép % 100% 100% 125% 125% 150% 150%

Ghi chua: PA 1 13 phwong &n ban dau

8.6.2 Cac két qua mé phéng chinh
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Handled cargo Main Results

Plot results
Total (tons) 2 478e+07 Ship waiting (N.o} 5270 Check gen. data Select to plot
% (Con./Bul) 038 038 Unavailable water (No.) 1.43 Simulation result Select to plot
% (Gen./Oth.} 0.23 0.03 Impossiple handled (M.o} 53.87 Wait tide/berth 851.47 1065.67
(hour}
Berth occupancy ratio Ship passing numbers Number of runs
Con. 038 Gen 047 Encounter (No/hour) 374,55 Number of simulations 30 e
Bul. 031 Oth. .22 Overtake (No/hour} 2518 Number of expected ships 300
N ’ ~, 2 ~ 2 ré
Hinh 8-24: Cac két qua mé phong chinh cho PA1
Handled cargo Main Results Plot results
Total (fons} 2.487e+07 Ship waiting (N.c) 84.90 Check gen. data Total vertical motion
% (Con./Bul.} 038 036 Unavailable water (No.) 7.60 Simulation resutt {10} Queuing for wait...
% (Gen.fOth.} 0.23 0.03 Impossible handled (N.o) 5570 Wait tide/berth 1533.03 1052.10
{hour})
Berth occupancy ratio Ship passing numbers Number of runs
Con. 038 Gen. 048 Encounter (No/hour) 378.39 Number of simulations 30 &7
Bul. 0.32 Oth. 0.22 Overtake (No/haour) 2438 Number of expected ships 800
2 V4 ~, 2 ~ 2 r
Hinh 8-25: Cac két qua mo6 phong chinh cho PA2
Handled cargo Main Results Plot results
Total (tons} 2.479e+07 Ship waiting (N.c) 8417 Check gen. data Total vertical motien
% (Con./Bul.) 038 036 Unavailable water (No.) 167 Simulation result (14) Container queuing
% (Gen./Oth.} 0.23 0.03 Impossible handled (N.o) 5587 Viatt tide/berth 84T 6T 852.03
(hour}
Berth occupancy ratio Ship passing numbers Number of runs
Con. 031 Gen. 047 Encounter (No/hour) 379.28 Number of simulations 30 &7
Bul. 025 oth. 023 Overtake (No/hour) 28.27 Number of expected ships 800

Hinh 8-26: Cac két qud mé phong chinh cho PA3
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Total (tons)
% (Con./Bul.)

% (Gen./Oth.)

Con. 0.27

Bul. 0.23

Total (tens)
% (Con./Bul.)

% (Gen./Oth.)

Be OCCUPE
Cos 0.55
Bul. 0.46

Handled cargo
Total (tens)

% (Con./Bul.)

% (Gen./Oth.)

oe DCCupand
Con. 054
Bul. 0.46

andied cargo

andied cargo

2.482e+07
0.37 0.37
0.23 0.03
rat
Gen. 085
Oth. 0.24

Ship waiting (N.o}

Unavailable water (No.}

Impossible handled (N.o)

Ship passing numbers

Encounter (No/hour)

Overtake (Mo/hour)

22497

8.00

57.83

233.37

51.43

Check gen. data

Simulation result

Hinh 8-27: Cac két qua mé phéng chinh cho PA4

2.455e+07
0.38 0.36
0.23 0.03
ratio
Gen. 0.47
Oth. 0.2z

Main Results
Ship waiting (MN.c)

Unavailable water (Mo.)
Impossible handled (M.o)
Ship passing

Encounter (Mo/hour)

Owertake (No/hour)

numbpers

65.57

54.67

237.80

52.03

Select to plot ~

(24) Mumber of tug us...

Wait tide/berth 1551.80 578.20
(houry

Number of runs
Number of simulations 30 e
Number of expected ships 200

P esults
Check gen. data Select to plet w

Simulation resuft

Wait tide/berth

Hinh 8-28: Cac két qua mé phéng chinh cho PA5

2.493e+07
0.37 0.37
0.23 0.03
Gen. 0.47
Oth. 022

Ship passing

Ship waiting (N.c)

Unavailable water (No.}

Impossible handled (M.o)

numpers

Encounter (Mo/hour)

Owertake (Nothour)

86.38

7.60

55.64

238.68

49.86

(24) Number of tug us... ~

507.03 5909.70
fhaurk
Number of runs
Number of simulations 30 w
Number of expected ships. 200
Plot results
Check gen. data Select to plot e

Simulation result

Wait tide/berth

(24) Number of tug us... ~

1504 68 6061.88
fhoury
Number of runs
Number of simulations. 50 o
Number of expected ships 200

Hinh 8-29: Cac két qua mé phéng chinh cho PA6

Théng ké cac két qud md phdng cho 6 phuwong an duoc tap hop trong Bang 8-16.

8.6.3 So sanh va lwa chon phuwong an dau tw téi wu

Trén co s& quy md céng trinh xac dinh trong Bang 8-15, khéi lvgng xay dung phan cac hang muc
cbng trinh so sanh duwoc tap hop trong Bang 8-16.
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Bang 8-16: Tap hop cac két qua cta sau phuwong an

No Hang muc Chi tiét bon vi PAl PA2 PA3 PA4 PA5 PA6
1 S6 tau mo phdng Tau 800 800 800 800 800 800
2 | Hang quacadng | Téng lwong hang mé phdng Triéu tan ~25 ~25 ~25 ~25 ~25 ~25

3 | Ludngtau Réng

Do sau 135 13.0 135 13.0 135 13.0
4 | Cong sult bén Téng céng suat thiét bi Tan/gid 10,700 10,700 12,700 12,700 14,700 14,700
So sanh cdng suat thiét bj theo ty |& % 100% 100% 125% 125% 150% 150%
5 | S6 lwgng bén Container 2 2 2 2 1 1
Hang roi 2 2 2 2 1 1
Hang tdng hop 3 3 3 3 3 3
Cac hang khac 2 2 2 2 2 2
6 | Hé s6 ban bén | Hang container % 0.38 0.38 0.31 0.27 0.55 0.54
theo m6 phong | Hang roi % 0.31 0.32 0.26 0.23 0.46 0.46
Hang téng hop % 0.47 0.48 0.47 0.65 0.47 0.47
Cac hang khac % 0.22 0.22 0.23 0.24 0.22 0.22
7 | SO lan tau S& 1an tau phai dgi MN vao ludng No. 64.2 64.2 64.2 64.2 64.2 64.2
S& [an khéng a0 MN dé tau vao ludng No. 1.8 1.8 1.8 1.8 1.8 1.8
S6 lan tau doi do diéu kién thoi tiét No. 56.4 56.4 56.4 56.4 56.4 56.4
8 Thoi  gian  doi | Tranh tau di ngwoc chiéu Gio 374.56 378.39 379.28 233.37 237.9 238.68
tranh tau Doi tau di cung chiéu Gio 25.18 24.38 26.27 51.43 52.03 49.86
9 | Thoigiantau dgi | Thai gian doi myc nudc chay tau Gio 851.47 1533.03 847.67 1551.8 907.03 1594.68
MN, bén va anh | Thoi gian tau doi bén Gio 1065.67 1052.1 852.03 978.2 5509.7 6061.88
hudng thoi tiét | Thei gian tau doi do didu kién Gio 1412.88 1360.8 1340.88 1387.92 1312.08 1335.36
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Bang 8-17: Khdi lwgng dau tu ban dau

No. Hang muc Pon vi Phuwong an dau tw
PA1 PA2 PA3 PA4 PA5 PAG6
1 Nao vét ban dau m3 3,240,000 2,160,000 3,240,000 2,160,000 3,240,000 2,160,000
2  Toéngso bén cap tau Bén 9 9 9 9 7 7
2.a Bén container Bén 2 2 2 2 1 1
2.b  Bén hang roi Bén 2 2 2 2 1 1
2.c Béntdnghop Bén 3 3 3 3 3 3
2.d Bénkhac Bén 2 2 2 2 2 2
3 Téngcongsutthidtbi  tin/giv 10,700 10,700 12,700 12,700 14,700 14,700
3.a Béncontainer tan/gio 4,000 4,000 5,000 5,000 6,000 6,000
3.b  Bénhangroi tan/gio 4,000 4,000 5,000 5,000 6,000 6,000
3.c Bénténghop tan/gio 1,800 1,800 1,800 1,800 1,800 1,800
3.d Bénkhic tan/gio 900 900 900 900 900 900
Bang 8-18: Pon gia tong hop
No. Hang muc Pon vi Phuwong an dau tw
PA1 PA2 PA3 PA4 PAS PA6
1 Nao vét usD/m3 10 10 10 10 10 10
2 Béncaptau USD/m
2.a Bén container UsD/m 80,000 80,000 80,000 80,000 80,000 80,000
2.b  Bén hang roi UsD/m 80,000 80,000 80,000 80,000 80,000 80,000
2.c Béntdnghogp UsD/m 55,000 55,000 55,000 55,000 55,000 55,000
2.d Bénkhac usbD/m 30,000 30,000 30,000 30,000 30,000 30,000
3 Thiét bj
3.a Bén container uUsSD/tan/gio 40,000 40,000 40,000 40,000 40,000 40,000
3.b  Bén hang roi usD/tan/gio 5,000 5,000 5,000 5,000 5,000 5,000
3.c Bé&nténghop uUsD/tan/gio 10,000 10,000 10,000 10,000 10,000 10,000
3.d Bénkhac USD/tan/gio 10,000 10,000 10,000 10,000 10,000 10,000
Bang 8-19: Khai toan kinh phi dau tu hang muc so sanh
Hang muc Pon vi Phuong an dau tu
PA1 PA2 PA3 PA4 PAS PA6
Nao vét 1000 USD 32,400 21,600 32,400 21,600 32,400 21,600
Bén cdp tau 1000 USD 180,050 180,050 180,050 180,050 116,050 116,050
Bé&n container 1000 USD 64,000 64,000 64,000 64,000 32,000 32,000
Bén hang roi 1000 USD 64,000 64,000 64,000 64,000 32,000 32,000
Bé&n téng hop 1000 USD 41,250 41,250 41,250 41,250 41,250 41,250
Bé&n khac 1000 USD 10,800 10,800 10,800 10,800 10,800 10,800
Thiét bj 1000 USD 207,000 207,000 252,000 252,000 297,000 297,000
Bé&n container 1000 USD 160,000 160,000 200,000 200,000 240,000 240,000
Bén hang roi 1000 USD 20,000 20,000 25,000 25,000 30,000 30,000
Bén téng hop 1000 USD 18,000 18,000 18,000 18,000 18,000 18,000
Bén khac 1000 USD 9,000 9,000 9,000 9,000 9,000 9,000
Téng cdng 419,450 408,650 464,450 453,650 445,450 434,650
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Bang 8-20: Chi phi khai thac hang muc so sanh

Hang muc Ponvi Phuwong an dau tw
PA1 PA2 PA3 PA4 PA5 PAG6
Nao vét duy tu 103USD 16,200 6,480 16,200 6,480,000 16,200 6,480
Mtrc sa bbi hang nam % 0.50 0.30 0.50 0.30 0.50 0.30
Khi lvgng nao vét m3 1,620,000 648,000 1,620,000 648,000 1,620,000 648,000
Pon gid nao vét usb/m3 10 10 10 10 10 10
Stra chira khau hao 103USD 15,212.5 15,212.5 16,562.5 16,562.5 14,712.5 14,712.5
Cong trinh 5% 9,002,500 9,002,500 9,002,500 9,002,500 5,802,500 5,802,500
Thiét bj 3% 6,210,000 6,210,000 7,560,000 7,560,000 8,910,000 8,910,000
Chi phi ch& tau 103USD 7,459.52 8,697.40 6,892.26 8,405.44 16,037.48  18,560.92
Thoi gian cho tau gio 3,730 4,349 3,446 4,203 8,019 9,280
Chi phi cho tau usD/gio 2,000 2,000 2,000 2,000 2,000 2,000
Téng céng 38,872,020 30,389,900 39,654,760 31,447,940 46,949,980 39,753,420

TU cong thirc tinh todn NPV, vai suat triét khdu 6% va vong doi du an 1a 40 nam, két qua tinh
todn gia tri hién tai dong cho cic phuong dn dwoc thé hién trén biéu d6 Hinh 8-30.

1,400,000

1,200,000

1,004,330

1,000,000

800,000

600,000

NPV (1000 USD)

400,000

200,000

0

PA1

865,905

PA2

1,061,107

PA3

926,825

PA4
PHU'ONG AN SO SANH

1,151,873

Hinh 8-30: Gia tri NPV theo cdc phuwong an

1,032,792

PAS5

PA6

K&t qua trén biéu d6 cho thay phuong én 2 cé gid tri NPV thap nhat, trong khi phwong an 5 cé
gia tri NPV cao nhat. Vi vy, ki€n nghi lwva chon dau tu theo phuong an 2.
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CHUONG 9. KET LUAN VA KIEN NGH]|

9.1

9.1.1

9.1.2

Két ludn

Vé md hinh mé phéng céng trinh cang

M hinh mé phong d3 dugc 4p dung phd bién trén thé gidi trong cac linh vurc kinh té& kj
thudt ndi chung va trong xay dwng cong trinh GTVT cling nhu cdng trinh cang nai riéng.
Tuy nhién, & Viét Nam dudng nhu chwa dugc quan tam. Tai liéu hy vong giip dugc ban
doc ndm bat va van dung duoc phuong phap théng qua phan mém OSEC 2020 dé cé thé
ap dung trong thuyc tién quy hoach cang & Viét Nam.

Qua phan phan tich téng quan cho thdy mé hinh md phdng rat da dang vé quy md kich
thudc md hinh, pham vi nghién cru va muc dich st dung. Mdt mé hinh dé gidi quyét tat
ca cac van dé cho dén nay 13 chua thé. Tuy nhién, vé co ban, cdc md hinh mé phdng trong
pham vi khu nwdc cta cang |a twong déi hoan chinh. Cé thé dp dung trong quy hoach dau
tu va khai thac cang bién.

Vé phan mém OSEC 2020

Phan mém OSEC 2020 dugc viét trén nén tang Matlab va dua trén co s& cac két qua
nghién ctru cla tac gia d3 dwoc dang trén cac tap chi va hdi thdo quéc té chuyén nganh.
Phan mém c6 hai mé dun chinh:

o Mé dun quy hoach cadng (Downtime_Simulation) cé thé dwoc ap dung dé nghién
ctru va dénh gid hoat dong cta cang hién hitu hay quy hoach xay dung phat trién
cang mai. Cac két qua tlr mo hinh bao gobm toan bd thoi gian va qua trinh van hanh
cla cang ké tir khi tau dén cang dén Itc roi bén. Cac két qua nay cho phép cac nha
thiét ké va quan ly xay dung duoc phuong an quy hoach phat trién cang hop ly
nhat.

oMb dun khai thac ludng (Underkeel _Check) c6 thé dwoc st dung két hop véi cac
md hinh dy bdo thoi tiét dé 1am gia tdng mén nwéc chd hang cda tau, nhd d6 tang
hiéu suat khai thac cang. Ngoai ra, md hinh cé thé tinh toan va dy bdo nang luc
van hanh tau trong tirng kich ban cu thé cla diéu kién van hanh tau, nh& dé giam
thiéu duoc rdi ro tai nan trong qua trinh diéu déng tau. Tuy nhién, md dun nay
can dugc hoan thién va bé sung ham truyén (RAO) dao déng cla tau trong song
cho céc loai tau can quan tam.

Qua trinh cling nhu cac thd tuc van hanh cang bién, an toan hang hai va diéu déng tau
trong khu nudc chia cang vu va hoa tiéu quan ly theo cac quy dinh cla Viét Nam cling d3
duwoc xem xét va phan dnh trong mé hinh, nhe dé lam ting tinh thuce tién dp dung tai cac
cang bién cla Viét Nam.

Phan mém dugc tich hgp vdi cdc ndi dung vé phan tich lwa chon phuong 4n téi wu quy
mo va quy hoach cdng trinh cang. Do vay, gilp ngudi st dung cé thé giadi quyét duoc triét
dé van dé dat ra. Trinh tu va phuong phdp gidi quyét bai todn dé sau chay tau téi wu,
nang suat bdc xép téi wu va bai todn téng hop dugec trinh bay chi tiét trong Chuwong 7; véi
vi du cu thé d@ cap trong Chuong 8.
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9.2 Kién nghi
M6t s8 van dé con ton tai va hudng phét trién
(1) K&t n6i vdi mo hinh du bdo séng truc tuyén dé ting do chinh xac cac két qud mo phéng.
(2) Cap nhat cdc m6 hinh du béo tin cdy hon vé dao dong tau.
Day la van dé I&n doi héi nhiéu thi gian va kinh phi thyc hién. Kién nghi nha nudc cling nhu cac
ban nganh lién quan cd sy quan tdm va dau tu trién khai.

9.3 Phién ban Demo danh cho sinh vién

C6 thé cai d3t phan mém bang mot trong cac cach sau:

(1) Phién ban OSEC2020_webbase: phién ban nay dung lugng khoang 6.5MB. Tuy nhién,
phién ban nay can két ndi internet dé duoc ho tro tir Mathwork Center trong quad trinh
cai dat.

(2) Phién ban OSEC2020_Standalone: v&i dung lvong gan 600 MB. Phién ban nay khdng can
két ndi internet trong qua trinh cai dat.

(3) Phién ban trong thu muc “Copy_version”, ngudi st dung chi can copy vao may va khdng
can cai dat.

Sinh vién thé lién hé vdi tac gid dé duogc cho giup.

Email: quynm@nuce.edu.vn; Phone: 091 3567 101.
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