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/ 1 ©3 b D GRI®PHEJ CHUNG

1.1 7Xvyy d8ghién ew

1.1.1 Khai thac yn hanh ItHag tau

Trong ti€i gian ¢y S Nidam StV bidy d8VRI b Y y 3t e G/ 33 0 yEN
y K Wingiththu @ W qua kiYy Ny d nhiinAoga luHag tau theo thit kdo | yHz&du hdy dn

Sdch ¢6 thdby' |y @n nB ng i ro trong qua trinh khai thac. Dg/h chdvd 1 A Y K Wz JKipW SY
reng, nang ¥p va ryo vét duy tu lidag tau, vRe khai thac cac tatring t tun trén cac tuyh

luthg hRa h dz S| yy3 B quan tam ga cac nha khoai® @t Ot Owd Ty Njyda y
lién quan.

7 VidvbNam, V30 E RhOmyS  weWlen nhyt tau wng voi m O 3€ \Rhai thac trén Ibbg tau
i NP y Jdu & BEi tdhcQthdwn chgydu d a vao kinh ngifim. Trong khiAp dng cac mé
KWy K G2ty @t LIKEIFHI LIGK YWY tgiktau va n chdtai nyn
trong quatrinh hanh W la ghA  LIK + LIncSab ¢ tyi Bhkdu hg trén thd gii.

QuakhYo satmet sruC¥hg VQhang M tyi ViRb Nam, vRa nghién wu ap dng céng ngRhiy yiS
SdhGtrijtrong VRO dézeysd Gt dz Opy 3 Higkaw §ili| KS IAycHues t&n.  dz

1.1.2 Quy hojch va quh Iy khai thac ¥hg bida

Quacéc sui?u thrmg ké §i met srcyhg bida ViRbNam cho thfy mpi 6 & gut Ag cac I§i tau

c6 trang t nh/1Sch chgchidn t trangluy K i yhhidiNSo wA  |j dz&si tai theo®l bao.

Bén ¢y K S $h3un ¢AK &hg bida fvn € midn Trung cRjz G én@tr Stidp aga séng va M

tray’ 3 Y tEng wiibidlihg khong ha®  Nj& ché aliih. VRO St v K’ @2 Oleg R+ O
yie (NRgiphgchWhattrth 3 Opy 3 Y KW |jdd G NUyeKuai K I A
tNY® [ 0y §thRKqumhayl erg ga dhgbsy 3 LIK WT Y Jdn thifad &5t svblHze

1 Ks 1 K NychightxacTidkhtt phQd /RWy dSay, 4p €hg mdé minh mé phag sua

gi¥i phap gt phrubidn hija nay trén trd giti.

Veinhy3a fé Rgy EUmecy’@/ dy MING hnp i Cong ty phth G Win Ghgc K

thurt bidy 6t h we¢ dkuft Sdtabngtién ewdz & #31glm@h|nh mo phAng gutrong quy

hoych va khai thacYhg bida VIRG b | ¥iE kDA 78 G vy B Viro Nam clyp thupn trica

1 KFEA g trirh i KisosMrc cong ngRxem xét phé dy?3u

1.2 MQ tiéu @a nghién gw

Nghién ew nay la net trong nh ng rsi dung quan trongg  d i nén trén. MX tiéu chinh qa
D an nghlen ou nay la phat téa mo hinh plh mdm trong s dQhg quy hgch va ql)/h ly khai
thac &hg bidn. Vikawng dng pHh mdm nay nbsm g¥i quyd cac Wy d& I dz SN&'Y

(1) Td Wdz K s5y® KUjiBz8 WK & bo kil G NJR

(2)Nhrndixy SwWhy 3 1 Ks 1K Niron@dua tfirk Ehai thac kag tau va ¥hg
bicay 3 & (0¢RplgHy hgcwWwail N&V | K Asic ¥ag d n§. W

R ¢ NYyHY D § KI AvointlsBluHgg tau va Bhg bida € ViRt Nam.
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1.3 Neai dung va §u trac bao céo

Bao dn cacO K Wsau3

/ KWTy 3

| KWTRY 3

/ K WY 3

| KWWY 3

/| KWOY 3 ¢
/| KWTY 3
/ KWOYy 3 7
/| KWOY 3 vy
/ KWOY 3 ¢
Tai IRu tham kYo
Céac pIQx

1.4 T vid tH

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

Giui thifu chung
Tmgquan dLIK WT Y 3 LIKWglsh, Ys LK
THng quan PPMPS trong céng trinh haig h

Qué trinh hanh 5 oga tau va cac mé hinh toan siQhg trong MP

Thut toan aja mo hinh pkh mdm OSEC 2020
Giui thi?u phth mdm OSEC 2020

t KNy { [ji0day o)\ dzin@mQocorig trinh

Vi dQtinh toan
Kat lurn va kdh ngR

H th" ng nh¢nddngt1 I ng

Phén tich I'i ich va chi phi

Cao hb ' T

M6 hinh m6 pliag nhanh

Vi’ n nghién c- u b. biyn va h@ ngo i, Nh¢t B
Hi'uh_iqu”ct vahang h@

M6 phAng lai tau

M6 hinh md ph Ang

M6 hinh md ph Ang cGnhg biy n

M6 phAng thic

Md phAng lu’ ng vén t@

H & ng ddn thi* t k! céngtrinh b. bivyn ¢ a HA quan M_
H th"ngqu@lygiaot ht n gngkthiy
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/1 ©3b D THNOGQUANEt | ©3 b D t | #3INGSk t |

21 { T néwtacwng dng @t LIKWTY 3 UTglewd Ys LK

t KWOY 3 LIKhglslS Wik wnd dng it phrubidn trong khoa Rek  thurt, kinh td, XA i
va cleC 9lg hang ngay. CodkdSdn it nhiduwngdyy 3 Yt  OK&nyg @p tinkh nginilowW
KWy K @6 bas biy’ KiSthi R toan ¢, d bao phat tr kinh tdxa fei oga met qure
gia, e yatyKk &Kinb , 0 5ok pltt tridn hay suy vog @a met ginng loai,.v.v

Sdf Ot O Y& KUJ)/K mgmﬁ’ts kiRYT VY Ly2K WbratraSgriLiétkiv, mo phiag
GNBy3a Ot Gatihdyphi® K§OHinh. S.%.

¢ NR y 3 c& ¢rig cafig trinh, chang ta/ii  6rig W mo phag quy hgch phéat tidy S'b
th3mé phag ptvh wng hay kiYy Ny 3 6 & metdket cju, md phiag kat cju b3pha hgji

(i N&VA saukhi <10 V6 philag didn bidy’ (i Kithinh t6ai gl RS K UR/T§Z 5 WA
Seng @l dSKRat nhién.

Trong congtac dh ly khaili K+ O @& ©KF yEY( (i 18rg @ cAcmd Kihh mé phag
vin hanhmet day truydn s¥h xujt, mé hinh mé plilag buHag lai (may bay, tau &a,...) mé hinh
mé phag metthinghRY y £ 2 S35 @

M6 hinh mé ptiag L0 P Y Fjc SSA@ng it reng rdi trong quy hich xay d ng, thid kdva v n
hanh khai thac cong trinhYng. g quan dLIK WOy 3 LIKglduwighdnd. ikongxay
d ng cong trinh¥hg xS WO d&pchitide/ KWy 3

Meat srwi dQtrén cho chiing ta tfy cé it nhidu loyi md hinh khac nhaudkich K WO né Sjiigw
cth md phag), tich ckit, nei dungva @0 S N@g méie S5 LIKWTY 3 Joiksudl Yb
cong Qh u hirdz d§iY quyd cac Wy dSX ra. Phan Igi s khac bRvgi a cac md hinh md
ph/ag nay s S WO d&§L) 8W SNé ¢

2.2 Phéan lgyi cac mo hinlhm6 ph/lag su

D a trén quy mé, tich dft, k thurt mé phlag va nix S N O K Qndj, O tiphan Igji cAc md
hinhméphy 3 vy KW &l dzy

2.2.1 Phan theo tI€i gian th ¢ hiRa md hinh

Phan theo tigi gian md pliag cé mod plimg nhanh va mé pfag th c.

(1) M6 phiiag nhanhla mo pHlage $5 oA I AjcpeniE MIESs = OKgwa d |
mé phag nst s kica hay nhilu kiRa X% ra trong neli Y Ndtiz yWKNAY dSOWE rafi K
ngbh con vai @ thym chi vai phatay thueO Y No/agh may tinh.

(2) M6 phag th c:1a md pag dy” NJ- @ckhSigiandhvé. Nhdu mo hinh mo phng
th ctyjochochingtac® 3IAt O y KW O tgoygddgivthirodH § @ BK Wy 3
th’ ctdtoan bs s ki?a va hinh%/ K 76 md phag thong qua may tinh.

2.2.2 Phan theomwO ¢ & WT Y Fyi i + @ Onia§ttong mé hinh
Phan theanwO ¢ S WTy 3" I + G Giidgfong md hinh co caciiomd phy 3 G WTy 3 (i
mophy 3 oty G(WTDYR 3 KsG@I Yiswnygka G+ O
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(D)Mo phY 3 G WTOIYrHEd piidgdhas S5 Ou Giighfongméptiy 3 G Wlgyaa i+ C
i vui nhau theo cac quanttoan RO Yy £ 2 S5 dRiocAnth@ ndy gy + KK S gy :
bYhchytvii & y Kdwra@réng i 8td R A

@)Mophy 3 o6ty irfivihiduTacii ddan lRgi | OMd Oniigifong th ¢ tdma
Ot O ( Wogchungitt Ko haXxO O K &y dingl chinh xac kng cac ham toan
h3O ® ¢ NEhgtgL) GyNONEE Y Ehg\§i Qug cac cong the th ¢ nghRm, cac ham
xac syt thrmg ké hay cachsnkinhnghRy G KIF & @t2 Ss o

@G)Mophy 3 | K& y3AY O b Gong @ohinK2 Ly 2ty 1 K&y3a )
nhau. Vi @y K W Ytag khdKg gian 3Dgt  H& t, md phag trong phim hgt hinh.vv.

CYba loji mé phiag trén co tkdla moé phag nhanh hdg mo phiag th c.
2.2.3 Phan theoloyi theo loyi m6 hinh toan s dQnhg trong moph/iag

Phan heo logji nay c6 m6é pRag ndu nhién (stochasticva mé phag khong nfu nhién
(deterministic)

(1) Céac s ki?a trong ddy’ NJjc m® YHg kbng cac ham xac gungldz Y KA s ye G N Y
phan tich thwg ké quy lpt viy cjcga nd.¢ KS2 LIKWTY 3 IdBKYInddo y £ &
ph/y 3du 8hac nhau gia cacth mé pHag trén cing i d$kRa aya suizdz Usvao.

(2) Thay vi cac ham xac $u cac hamyilii ¥K o6 RS G S Nge & dChgitriny @ piig) W
Cackkquyméphy 3 GKS2 LIKWTDY3 LKt LI §himd phiadg.tréry KW Y
cung neli dSKRY YUsvao.

2.2.4 Phan theoloyi theo th€A di b phag
Theo Igi nay co:
(1) D atrén cac sdi?u Xy ratrong qua kivvahRatyA ddS 6+ 2 (G WRay 3 € | A
(2) D a vao cacssliu hifo tyi va qua kingly dphvy 3 ScAdsyki?a hoxe didm bidy S n
xYy ra trong qua kv xa.
2.2.5 PhantheoOs KI & | K& \idha®gia O2y y3Iw
(1)/ 2y Eicdtdia met chgthdir c tido tham gia trong qua trinh mé pimg.

(2)/ 2y EYKAOWY tr ¢ tidp tham giatrong quatrinhméply 3 Yi G KI & €@L2 S
Y &b ¢ dzly FoRmagwigs SSheginy 3 Y K W €0 yonngt BRlu thach
thwe va theA 3 dth ¥ hiRg KW
2.2.6 Phantheo] N O Kuc dijgknVl hinh

t KNy K S@& md Hind & npiyna  Gv@movpliag vi moVi ddkhi mé pHy 3ddS

béo tai ryn hang M trén met viing b vui nhidu tuydy”  ZBktau 8 n tai khac nhadé md hinh

@ © . dang khi' bdo md pilagSdS t y K SA/AN yadhyfccga met con tau trong neli ds A
kia th€i tidk cQthdla mé hinh vi méTuy nhién, VA phan chia nay ctékhai nRY & WTy/ 3 S

2.2.7 PhantheomQ@ S N@&Xg a

t KWOY 3 LIKY B &$dQighgt reng rdi wi nhidumQ® SNOK {1 Kt O yKI dzo
thdchia thanh cac nhomQD  ScNighKau:

(1) Trong cbng tac dbaovd quy mokinh tdvaxa tsi; phan tich d baoSdu kira t  nhién,
rgi ro,thiéntai, v.wT S5 OKgy das Wi XiIs QdKGA |j \Wazd K 2

(2) Trong c6ng tac taijb cacdidn bich, s kija vas cnS nYy Eatrong quéa khv.
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(3) Trong ai¥h ly khai thac vapn hanh net qué trinh & xujt hay nst chu@ cachoyli 6r§
S8 Wl NI% pHap Hay Rl Wh khai thac haypn hanh i Wdz®

(4) Trong hyn luy?a, gbhg )@ Ot yoSt 2
(5)¢ NP y 3 @ bizki va&c Byl STk cusc stig hang ngay.

23 TjisaonénsdQ/ 3 LIKWTY I MKt LI Y& LK

OdzdB &l LIK WTY 3 dnitbiug kbngtintitio@n quy mé, hidt kdquy hajchva khai thac
cong trinh & 3 £ t Yh SAdylg €A Ahidu suliu thu thrp va thwg ké&. Tuy nhién, JK WTy 3
phapnayco nh ng hyn chdsau:

(1) Clred thdE S Y Ehgnit snS du kira thidt kdO T/ 0 X 80 cacydu tid Y & A Enig NIV
Jtcitdu)d dFrdy khong pil/ + Y K S HAA dBvice thid kdco thdlty KTy
hoxg thjld K Ty Wihkeddd O/ & v 3 WANIU WKW Sbthid8hoXe khong thgn
Ini trong qua trinh khai thaciw hanh.

(2) Quatrinhynhanhtaut 1 KA %hé haiiGsySa (I Nk Yy 1,Had hdndtcen &F W
var€ibdy | Ks503 ESWdy B©8uhdydy dScac chi phi khai thac varvhanh
tau va céng trinh Bp/lqua

(3) Ctred thdE S Y  E/f thet SUVcAcLIK WT Y 3+ yfuylhaiph va ¥Hai thamhyt
Shh.l TY a,WRD dédty K &/@AW | K5  juRINYE KHKK | ré& S

(4) b Ny Bvrihanh gatau] K& Y At xeSn\Wét.

(5) Rgi ro trong qua trinh khai thacty Kty K j&K s B/ SY dSHy indi Gich khac
1 Ks yIYEHBWS

(6) Céac Kin chdtrén d[y’ d8khéng tidiidh hanh phan tich la clry’  LIK WTnk 3 Wgg/, SW

Céc yn chdnéu trén sxdly dSvikslacong trinhS W thidt kdtrw kémvahoXe khai thac khéng
hizu qu¥ hoXD 1 K $hytdo aStoan hay chi phi khai thagyl ® 7 £¥cac\yK &l 8&n c6
thdx¥e Mg ths.

t KWOY 3 LIKWhglch tkhit IpiRO /& \AC fin chdy' s dz G NB 9 ghvA/ DiyWadg G NJ
PIANC khgy Ot 2 LIK Wil yhB (detdirtinislic inethod) cimén ap dnhg trong thit kd
& eingNconcept) hBO @ hasit).

24 Ljiichvakkquyt LIKWTY 3 LIKbdsu Ys LIK

(1) Khst phQ@d /Wit cY céc tyn chdnéu trén;
(2) ¢ NI Y& dacla guY cqa md phiag, cho phép chiing tadh hanh phan tich la chgn
LIK WTY 3 tygh vajktizd thak@  Wdzo

B)t KWTYy 3 Hy3 YOKRZIKLIKSLI Ot O 0 sdykd, khai thae, giindgivy v KW
Sz Gw OGy3a (KIY kdVitdEinm® djSddy vi diiilya&cadi K A

(4) Céac Kt qu¥tinh toan tr ¢ quan, dihidu va dlthuydt phQc cac bén tham gia.

(5) Nh ngddn bidhbytlni,rgA N2 Kl & 1 Ks 1 fKanh khailfpag e ezt G NS
rac 0 WOy 3 88 W nfOsdynd rikE cac & qu¥Y md phiag.

(6) Sau cungnang Vi Inji ich dkinh tdnh€ viR® Ny Ac thomgyGid hdng hoaja dhg.
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2.5 MO phag suap dQ/ 3 G NEng Byp gablwv
Nén sdQy/3 LXK WT y 3 mnlj(tfomgquypq}ch,JMd kd chi tidt va vin hanhkhai thac
cYhgd Xchirbtrong cacl EWg hgLd al dz SNeY
(1) KhuvO Os cohiydriidz SR brg) furs
(2) LuHag rsm khu v ¢ bida he ch® tAc dhg tr ¢ tido aga séng
(3) g S Wt khai thac wi nhidu loyi tau, S | yndRd chagng lyA @t teNOK G KW
(4) CRRY Bhuydh lubag td Wdz | cH phat wizh cShig; 2
(5) b T AHugftadZi KEWg xuyén BpHulbhg va 1jo vét duy tu it trm kém.
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/' 1 ©3 b D 0oTRNG QUAN PPMPS TRONG CBINEG H|

/| KWTY 3 VYL eny@NWdH yo &K WDy suniigiddng thérig caniktrinh ¥ng-
S Wngthay

3.1 Phan lg/i md hinh mé pliag trong cong trinthang M

Trong plym vi xay dng cong trinh thy, ty thusc vao n0 S N §\K d figjhién @, cac mo
hinh mé ptily 3 j&dMa lam hai nhém chinh: (1) mé/ply donghay ItHag v n t4 (traffic flow
simulations)va (2) mopRy 3 f t A ddzisiiytal (ship ha&hdling simulationg) K WdhiRK
trén Hinh3-1.

PhC Adlkapdtagtrérmaytinh
(Computer simulation)

M HagdonduHag vi ntH M Haglai Gdu@ng tau
(Traffic flow simulation) (Ship handling simulation)

e s R — o— |
: Mdinmdunhién MdainitO o Aé 1 : MdHglaitaunhanh MdHglaitauh c !
1 (Stochastic models) (Deterministic models): 1 (Fast tirsimulatieRTS) (Real tesimulatioRTS) :
| EES—— $ ______________ | I J _____________

V 6 Agigd AlAoy nt¥ilu-agau(TSF1) V 6 Adid AlAoyr nhankgatau

V 6 Adid AlAayakichhl wcluHagy nt¥ (TFS2) V 6 A digdukiravf nhantaurongukiral ihdy

V 6 A didnghdugirohani¥ (overall accidentrisk) | V 6 AGRKynluyRathugnvién

Hinh3-1: Phan Ig/i md hinh mé plitag hang i

Trong mé hinh mé phag dong yn tH (TFS)YOt O G WT ¥ 3 Y & Syl dMRa thei tick),

Sai tau \fn tH vacac yng mQ cong trinhhang 1% (luHag tau, kelcyhg va cong trinh &/ 0 1S W

xem xét trong mo hinh. Tuy tbn vaiond S NOK Wtyrﬁokh}h@n;(c“) piidg dong yn t% co
thdSWes d@/ 3 St y K * &thding qiadhsing hotga met cshg ; ho® diédm chang quy

Yt 1 N&Kong tRntW¥hg (bao ¢tn luHag dn va cong trinh &h); hoXD /& dQ/ 3ddS

bao mvO G )i ro tai ryn hanh B trén phyY @A fcKghién/w hoXe kat hip aga hai hay

cYba mQ tiéu néu trénTuy thusc vaomwO G hwe typ va chinh xacga md hinh toan’s dQng

trong md phag, md hinh TFS codis We phan Igi thanh hai nhom (TFS1 va TFS@)sv khac

bii i Widhi?a trongBYhg3-1. ¢ NB y hho@ sn@phiy 3 ¢ CEyvE LSEVIng S

St yK 3Ad¢vnyNKE/ N yHE ngikn) aja mst hay nhdu tuydh luHag. Trong khi nhom

TFS2, ngodi @ StRiorfo donSWe s dQ/ A4t & KS |j dz&2 Ys wabng ippOK (G ¢
cong.

M6 phy 3 ddgd®tauhaymopiy 3 f + A (je 90Q) AdSE o KS W Advnyiakly 3 €
cga tau trén net tuydn luHag hay neli | KudzQthaWwoA dbKRa th€itid SWO ERMO S

0 NaVTUy thueO @t 2 Os K I & thhrktloggRuad@idhymoy@ /> Yy KWy K { |
S Wt chia lam hai nhém: (1) md hinh mé/ply th ¢ (real time simulationvid tH FTS$; va(2)

mé hinh m6 plilag nhanh(fast time simulationvidt tH RT$

Trong méhinh FTS,0én bs qué trinh |4 ¥dz  GcWhidt Irp trén moé hinh may tinh (computer

ol aSR Y2RSt 0 d gathBhrogsnd SitmybaddtNy K O
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- at K UW\EiKai tyi Tamvopilot);

- M6 hinh mo pliag tuydh luHag ttu;

- M6 hinh mo plilag con tu;

- MO hinh toan méph/y 3§ WT y &tz 10& g fsong, bidvdong §b =

mu,YW K eW O0Asyhiguv)St e f dz

- MéhinhtoanmépRy 3 G WTYR dilt d2i AR K 2 i@ khiizu. K
Cac kit quymé phag lai £u bao dtn: qu Sjo chuyy” 618y @a con tu; cac théng ELhoyu GNY
cga tu (v n tre; goc quay banh lai, cac théngss dQhg may, v.v.). Da trén cac & quy nay,
chiing ta co thlthidt kdqui mé6 @a luHag chyy ttu.
VAOTHhat O Y& KWy K tibAgtmd him”hWSDQW'lﬂ,g thil ¢ v& m6 hinhmd phag ,
nhanh la ging nhawp do khac bRvlon nhyt va quan tRngntyi S5 f £ hedhay2thdA € 2 O

AaWTyY 3

bsy 3 & BiMButh ¢S (real pilo)@t nStdh hanhtrongbty 3 £+ A GovatlapgOK G |
thid by WOYAKW O2 ye l0hydz Wi Ki Wohiyr3  Yisti&ay @ANaNgio, dong o,
AWDY 3 YGI dddU & vaGanhg trinh Hudgstau,Cong/tringl @i gitp hanh i, ...)
S W th' ¢ hiRa trén thei gian th ¢. C6 tkdndi rsng, nh ng gi dil ra trong qué trinh mo phag
lai tau th ¢ khdng khaahidu nh nggisdidy NI} (KA f+A &@y Grbdz Ss (1

Cac kKt qu¥cgamé phag laituth O Opy 3 i KWE y & udmé|phag su Tuy nhién,

s khac bRolyi nme trong giatRli K y3 G Ay YjL C40 thing th m& Bovhink RTS
cung §p ph¥h anh chinh xac nmg gi % didn ra ngoai th c tdd d7 niy khong tllO 5 nStiahg
mo hinh FTS.

S khacbRugi I Ot O Y& KWYyK C¢ {Echb edngcadd¥ogRMA SSN@ ©{ H |
B¥hg3-1: S khéac bRogi a cac Igi md hinh mé philag
No Hyng m so sanh FTS RTS TFS1 TFS2 Ghi cha
1 | MWOeSWTYy3 (| Woy3a | Woy 3 (| Khong .ty ] Chit
mé hinh 0 WTy 3 | tac 1.2.2
2 THEI gian mo plhilg Giui hyn Theo tI€i Dai hyn, Dai hyn,
hoxc ngoh | gianth c& | methoXe | met hoXe
hyn ngbh hyn nhiddz y N nhiddz y I
3 Su AMg tau mo pliag | 1 tau/l 1 tau/1 th 76i tau/l 7a6i tau/l
1% mé mo phag I%h MP ISh MP
ph/tag
4 | ¢NYK yNy3a | Co Cé Khéng Cé
5 7 A s dAh t {hién | Gt hyn Giti hyn it hoxe M6 phag
(séng, gio, dong ok..) mets'u | met snkgh | khong xét M YN
kgh b¥h b¥h Sch hoXc nhidu
nam
6 Théng sduHag co co Cdkhéng co
7 Con ny\¥Ei co Khéng Khéng khéng
MQ Phéan tich Biro X X Chi td
8 SN Tinhquy mo X )1(e2m7nQ:
Phén tich ta X
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BYng3-2: Phymvi ap dngOt O LIKWTY 3 JugiKt LI Y& LK

No Loyi md Hyn chd/ phym vi ap dng HWGbng nghién avu
ph/ag
1 NhdGMRTS | - Chi phitw kém, nhdu th€i gian Hoan choh MHTe

(Real time| - M6 hinh toan ch hoan choh € khu nWtc nbéng| shallow water,

simulation) (h/T<=1.2% ¢ K% &/=H 6 &K Wjc $W 1a khong| bankship,  ship
i K I HetrérStuydh luHbhg mé phlag. ship

- Kidin soat hanh trinh trén ¢ bbngd 5 ¢éng tauSheo
LIK WO ving it B0 | K ¢ Bm S6W

2 NhOMFTS | - K&t qu¥y md phlag S dQg autopilot @ ph¥h anh | - NnwWtrén

(Fast time| S g ydth @tdo y Kaudcga RTS) - Hoan thRa mod

simulation) | - Md hinh toanchwa hoan choh € khu nAtc néng hinh Autopilot

- Kidin soat hinh trinh trén 2§ bengd 5 éng taugheo
LIK WT yA3 §6 Wb hinh hda kng cac cong the
th’ ¢ nghRm hoXc mo hinh toan xac ¥t

3.1 | SMVTF(1) | - Phan tich riing Mti tuydn luHag v n t¥ - Kt nri AIS
-t KNY (N OtidydnyN 13 £ - Kt /i VTMS
- Phén tichgi ro

-1+ O | neludag BhEXY 1 K Sq¢ GuanSam

3.2 | SMVTF(2) | -Plymviwngdy’ 3 y KW ¢ C{ m ) Nghién edz S WI
-1+ O | nelukag VaKaANg trinhdy SOV Ed G | hay autopilot vao
- Trén ptym vimat luHag Yt KUWyK

-at KWy K df Swn$RuOK Weic Head thRa | S We quan tam

Trong plym vi nghién au nay, mé hinh mé phag dong yn tYA /18 pat trida va ap @ng trong
thid kdquy hajch va khai thac cong trintieg. Tuy nhién, iawng dng cac mé hinh FTS va RTS
Sdphat trida va hoan tha md hinh TFXS WO d§LI a5 MQD & W $iNmgbaytrng quan

vd md hinh TF&p dhg trong &hg bidh (i tHi1a SMSPHiY S | yjchgh®hvau va s dQng
trén thdgiui.

3.2 Trngquan mo6 hinh mdé phlng trong thid kd quy hoych va khai thac céng
trinh c¥ng

3.2.1 THng quan caend hinh

Met trong nh ng md hinh mé phag &g bida (SMSPH Mz i A e givi tBiW tyi Hei nghRién

hapque vt K WT WidaPrattin @t 2y NYuyshpm, pA mn Yy NY & dzZ LK
mé phlag nwmi thit s S Wewng dng trong cac d an g bida th' ¢ td Hai trong 8,5 5 YLJK

S Wt kdSdh langhién ew luFag yntYA G NB Yy 1 s (ZI&k, Kabil2 & ModizSd, 1983

cong trinh &g tyi Ha Lar(Groenveld, 1983)

| K 2dn ry, md hinh mé plag &hg bida S We S We phét trida vawng 0y 3 Wibphid S
bidh, S | yndti nhidumQD S N di¥g krghc nhau Trong pifm vi nghién wu nay, tac ¢f chau

o[ p nhrt va tng quan nhng md hinh SMSB A 18 & dhg va cdng hitrén cac tp chi que

t&& Ot O 067402 S@ha feitwo hayyn phrm chuyén nganfPIANCUSACE.. Tac oY

Opy 3y ysErmngquymgy Ny & ©Op yphympikaghién eu cgacacys KWy Kc Sn S
trinh bayS™® q®ongcac tai lRu matac gfthuthfLJ ScW dz&8 Yy KA s ya&xYe O INEm (0 3V
hagpmwO G &hitidegh Ys K WYsfE phhraviird t®ny cac tai Ru nay.
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Theo tirmg ké trong khdy 3 pp Y3201 (Dsadovic, Tzannatos, & Park, 201636
khoYhg 226 bai b4do nghiénvo vd mé phag ¢hg by Gcwong budt S gad §p éhi
OKdzéd sy Yy IHFKO 6 DKMWI o FixacdsttPo g8di)IT ViNY Heamay, S
theo thng ké ga tac g¥, c6 thém khohg500 £ A 670 2 S BiyWdy nfiién, cac comshrng
ké nay 6 thdO K Wi g%
ViRe tHng quanchi tick toan b cacbai bao nay £ EYRIV Yy K W JvEKhahdien ihid. Tong
phym vi nghiénau nay, cad® £ A 61 2 YA yKIUyKK \@RWSdphantich ting quan
di G0Ny O+O GAsdz OKN &l dz SN&Yy
- C&c bai bao hay nghiéme cosrnd AMg trich d'n fon;
- Cacmd hinhmé ply 3 Sijt 4pSIWy trong th c tidy @ igc kiSmwehang;;
- Cé&c nghiénwu mang tinh chuyén sau va khéngrang Dg;
- Céc nghiénwu mui gty apnhit.
VUi tiéu chi trén c6 2bai b&o va cong trinh nghiémdz  GcWiu thrpva i aclen, tNR y 36 S5 O
15 SMSFS W Sji dira Sdirng quand b jSchla [am ba (03) nharfe R ©  dumay Sikst siu
bai bao hay md hinh c6 tinhftva rsi dung nghiérowu gth ginag nhau; va ckkhac nhau o S
chap dhg.
[+ O Y& n&pH§hEa ((B)Mhom d a trén ptym vi(khdng gian trén g beng) nghién ew
vamQ S Ndikg Qdthdy KW & | dzY
- Nhém mé hinh md pfag bdh ¢ bai (G.01) chrifp trung mé phiag cachoyii er§ ma
thid b3/a hang hda trébdn hoXc/va bai Cac higli eri§ @ G £ dz G N ¢faddhg K dz vy
1 K& y Bt xe8nwWét. Tuy nhién, Jotau va tth sujt cqa ttlz 48 3 S RABch trong
mo hinh.

- Nhém mé hinh md pfag luHag ¢ bdh (G.02) trp trung nghén aw hoyli 6§ @a tau
trong toan s | K dzoeyijvéhg. Cac thk bprexdd KLy 3 Ks | Ndxem o n A
xét. Tuy nhién, ibdy @t By d@ agatdang bdy [e\Wio pHag trong mé hinh.

- M6 hinh mé plitag i n tY va thidt kd luHag tau(G.03) t[p trung nghién wu quy mo va
1 N O Kuc liiH&g \Muy K &ic mo hinfBMVTHR1) hoXe/va SMWTH?) trongBYhg 3-2.

QQthdy nhémmet bao gHn cac méK Wy Mc kG hRut { a ™ &nSW 1.8 S Wewng dng

chq ydu mé phagchocachoyli erf§ trén bh-bai. Nhom haigy Ot O Y &jcKgHR(K S W
SM 2.0 Sch SM 2.0 S Wewng dngchinhmé phiag cachoyli erigegl Gk dz 0 N ¢fed | K dz
cYhg.Nhémbabao ¢dmcac mé hinf a o &h M{ &S WO dhgSdmod phagvaSt y K

IAL yekhgra quedt | NuOletHagha wp y@ phéd n6i thém eng, vRe phan chia nay

Opy A FOKI  { Nyr& Mat s§Hinh & teico nhidu chw® v Ny Sy NGy Th fodaN v

voi nhidum@Q® SNOK KTy ® ¢ d¥S nd ek phyi Bén,yite WWnglghad chS We

SWeth chiRyy § NJeyac @itundva pkim vi trinh bay trong cac bai bao ma ta¥§in (i K dz
thild oWt O 0L A 61+ 2c@Han criia vark HigtlongBMg3-3R WA SN & o

BYng 3-3: Danh sacltac mé hinh mé pAng wd luHag tau vacyng bidn

Nhém | Phym vi Tac g¥tén mé hinh MQ SNAxg & Ky hRu
G.01 | Bdn-bai (DemirciE, Araz and & Kdse| M6 hinh mé plilag trong phan tich SM1.01
®) 2000) (Demirci E., 2003) |trd  Wdz &W O&¥d@
(HOWARD, BRAGEN, BUAK M6 hinh mé plitag ¢/ng bida SM1.02
LOVE, 2004PORTSIM
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Verwilligen, 201Q)
(Thompson Clarke Shipping
Pty Ltd 2007)

hoyO K dd$ éi&y tau It hp vui
Ini d@qg thqy tridu.

Nhém | Phym vi Tac g¥tén mé hinh MQ SNdxg & Ky hRu
0! €dzNI dzz , Pf R| Nghién ew mé phag hsng cong SM 1.03
. N1asS1ePt RPE 2| cQAwesimSdE + @h R quy
0! €dzNI dzz . N &| cga vire ne reng &g dauTupras
2014) Izmit
(Mohamad, Mydin, & Ahmad| Nghién ez y Ng/cth tr@x bre SM 1.04
2018) (Cao & Lam, 2019) xd_J d§i¥m thEi gian khai thac
(Shahpanah, Zahraee, & cga tau trén leh.
Shiwakoti, 2019)
G.02 | Lutagbdh | (Scott, Taylor, Ebolh, & 71 y K Wiich§ kikaRthac ¥hg SM 2.01
(10) Elliott., 2016) RWA {lchglgt S &5 y3ac O
dai
(Groenveld, 1983) - Nghién ewu m6 phag ne SM 2.02
(Groenveld, 2006) Valentin, reng &hg Rotterdam, Ha Lan
etal., 2014) - Nghién ew phéttrida hg
/HABOURSIM Bahia Blanca, Argentina.
(Thiers & Janssens, 1998) | M6 hinh mé plilag hGtr qudh ly SM 2.03
va quydl YK WS iy bidh
(Solari, Mofiino, Baquerizo, § M6 hinh mé phiag cho khai thac SM 2.04
Losada, 2010) va qwh ly &g bida.
(Sebastian, 201 3jPiccaoli, Phat trida m6 hinh mé pRy 3 S SM 2.05
2014) St YK 3IAt Hdtda@dhy b
bida Tamarva ¢hgJebel
DhanndRuwaisc UAE
(GiTae, Michael, & Soak, |7+ y K 33X ¢vwntNg @Y f SM 2.06
2007) y' N yHA ngtkn luHag tau i cohg
phia Bxt Busa.
(Almaz & Altiok, 2012) M6 hinh md pbiag luHag \{ n t SM2.07
trén séng Delaware, USNghién
owdz Gaén@qgkS I A I 6sauN y
luHy 3 dn §ifu sujt khai thac
cHhg.
G.03 | Quy md va | (Quy, Vrijling, & Gelder, T Wdz K s tc lutal K SM 3.01
©@ |1 NOkc { 2008) bsy 3 LIKWTY 3 /bikvh L]
luHag phan tich gi ro. Ap dhg cho &hg
Gim P, Quyhg Ninh.
(Tang, Wang, Guo, & Yu, S dQhg cong @mo phiy I S SM3.02
2014) (Tang, Wang, et al., | thid kdt/é  [WHg d n trong Hu
2016) (Tang, et al., 2016) | thymig &g bida. Nghién ew Yhh
Kévhg gt 1 N Ocu-big o
Sch h_srubrn bah bisng md hinh
mo phag.
(Zhang, Ke, Dong, & Yuan, | Nghién ez (i én@PaaSie gia SM 3.03
2019) (Huang, Hsu, Fang, &| (i N ycaufiHy 3dnh g n tH trén
Song2013) (Qu & Meng, luHag.
2012)
(Eloot, Vantorre, Richter, & | Phat trida cong QhGtrsj Ifp kd SM 3.04
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3.2.1.1 Vdmé hinh md phiag bch-bAi

So wi cac md hinh md phag luHag tau va lkelcdhg, cdc mé phng hoj(i er§trén bdn co k S We

quan tam sY  KXUXdb Sni vui cac hg container (Borovits & EifDor, 1975)Nh y 3 Y NY

a | dz c& snd hinh mo pfag hojii 6yS3 (i N& y nodphék trids 1 E S Yih B lirt V&

mi et dbcH IS NPIkdBh 84 nghBwumo phagLIK Ny WHNOW S5y 3 i
tY c¥hg Trabzor{Demirci E. , 2003)

Howard D.E. et al. (2004Jui thiu { a { t sc Bidhhidu vui tén _i PORTSIMTuy nhiéngéac
hyng mQ luHag dn va kcshg vy’ O & Wt quan tam. Cac Ko Seng ma v 3 16 Mb
ph/ag tp trung trong plym vi bdn-barkho (terminal).

Ugurlu et al. 20140 S dIKNB Binh ®MgIbidy dBhan tich cac &h bbh khac nhau ga

cong syt thid b3 TY K ¢ bhg @KRIQOO S MO KIY S LIK W y IyalhuyOmdatong
tinhbch viA Yy NjybAec xd B ¢ dz&  ydokia Y & IS ONIBIVSHhG WTyid S
S Tyh@®R nSgith hyn trong hai kh b (th€i tidk thupn Ugi va bt 1gi).

Trong bai bdo'dy/ S N/Bthugtkhom mé hinh nagMohamad, Mydin, & Ahmad, 2018)&.  Wdz
hoyli er§ @a cac thik b3hoyl( 6r§ trén bh-6 n Agi¥® thEi gian tau lam hangdn S 16 We

nghién ew chi tid trong bai bao nayTuy nhién, cac thanmgga mo hinh va @i dung nghién

awdz Opy 3 | Kb3PsHd wieac nghiérhedz @IS N & &

TOMPA S SEH yI f Wdz & GNRY@A YK=Y Of 10 WHHBRIHERD H2
tidi Gt  O% y 3 56 nedbhlyéKtrord KAY hghi&ay nay.

3.2.1.2 Vd mo ph/ag luHag-bdn

Toan ks | K dzucyfrddg cong trinfeyhg t phao sua n ¢ 3 dzk dzZ g Kz 9zBc2 | Sdz
i Na\bh, va bkh L) ( bjdandSiig trong mé hinh naylrong sicdc SMSP néu trén cédh

Y5 A | | 0gciEatirda bS Broenvelddt 2 3988M met wng dng sum nhat. \Vui vide

wng dQngmd hnh nay cho mt sd an ¢y §Gréenveld, 2006yalentin, et al., 20143ho

thf@¢ GWTOY 3 dBWamBA SyNDV Ot cyfNpaBhtfu gy OS5y /WS S A
vamO 6 &itidi O KWI s WK Md6m mé hinh litag [ n t SMVTF (2 uynhién, Sdkhist

phQD Vi®& B hay,tac g¥kd hgps dugmdhinhméply 3 w¢ { dRrhnld¢$t K
IAt yeNyBhnhigh Gtdz Opy 3 HygKawyéhded Y& f dz

Trong plym vi nghiénou hxLJ @ & K (Bcokt, Taylor, Bbolh, & Elliott., 2016)cac tac of
Sn dhRy St yYWKK IR asy 30 ORdy 6 WSl g/kBai thac ga vhg bbng mo
hinh mé phiag. Kt qu¥t mo phiag cho phép tin hanh phan tich bai todkinh td gi a lji
nhury 3 A | vikeNghg cad kiy Ny 3 | Kda &hg irakehi hi g b/UNJ dgi¥m thidu
(i éng §a song dai. iz Yy K W ¢ 642 Bing m@ cong trinh ¥ng va qué trinh hanh¥t

1 KA dhHadzhiig vadich’ 3 tRWO!L ong it @Gat Yy K A s 536 kdS trong
mo hinh md piing.¢ dz&2 Y KA sy S acklA LK \VET Y] K S5 ARl € nhidik
vacachthwO Yt 05 SSW @t 2 (NRBYy3I Y& KUWYyKSD

Thiers & Janssens (1998Y:  E Ng&mé Rinh mé pAng va &4p @hg trong nghi@ omdz ¥y Ng/ 3 €
khai thac &g Antwerp ga By W O T¥h,&cac fing mQE cong trinh ¥/ 3 v Kagvad, ki neo
Sutau,vakhgld Gty E®Y ESG P ¢ d&h wWakKtban yayn Hanh@antjbiizé S
Opy3a yKW GWTy3 (t 0 FASWHFsL3d GOPND y BNEAR Ty (KE BEKAN K
YyNy3 £ O GKsy3 ljdzZ Kry3ad Ksl Opy3d yKW 1KY yNy
.dzaly Opy3a ({Ksy3d Os yKAddz | RaeQMiohadel&iSoak2a07)0+ O
yIz2y A GN) Y& dKEAK OFlyISESEwWag®d GKABI 1 LI RGN
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Hai md hinh mé phiagcé isA R dzy” 3 ri@in@nhalS \§t phat tridava ap dhgOpy 3 Yy KW
kidn chang i cac ohgJebel Dhannaéac tiddz = W6 B R gj(Rizcoli, 2014yac¥hg Taman
Nga(Sebastian, 201%) ( NRy 3 Ss| (MLt yERATA 1G5 AE SWhE ST S
¢dz2 YKAsYyIX Aty K NacwtHogliowdn mgbey 3 Op Y Jjc@niét. S W

. Wetidy S tdyrahg righién ou phat trida SMSP pi kdSchnh y 3 S5 y@aSdahs ét) O

al. (2010) C6 thdnoi tyt cYcac lyng mx @a cong trinh ¥/ 3 Tu kA Y sy @NMBE (G Ny K
cqf Grbdz Opy3a yKWol dzi ¢ Giavgdix K S5k im&piagKrong mo hinh. Tuy

nhién, cac & qu¥Ynghién ew vawng dng md hinh nay trong the tidy O K Wi con§ icho

Sdchnay.l TY a,¥ac h§l or§ matau i bdy 1 K &€ #em K&itrong mé hinh nay.

3.2.1.3 MéphagvintyA @t RHuy®o & N O Kuc liiHEgwAU

at KWy Kjcy HQ@g cl W nghienedz vy Ngveh tMogaluy 3 Gt dz #kga 1 Kdz
cShgd v dzZl S s RilSy ¥ KSthhig coKg trinh ¥/ 3 Cehg tIeaAV O swnghiayLpghu

higp voA Y Neyi8 tYifoga luHag hai khong.

D atrén cac d liju AlS trong Rthrng VT dBEt @&h e tham Bcga mo hinh moé pRy J6i S
GtdncH 3 Opy 3 vy KW te iynVEKVY NiyH Ngikn luHag v n t rfi 1§ Waian
tamtrongnhy 3 YWY S¥iad, et at., 201 Rolf & Gilberg, 2018C4c d liRu nay ptvh anh

S ¢ yhac tdnhyt qua trinh hanh b og 68 {idh dhg.J kd quymé phag kat hip vui cac

d li?u thrng ké dtai nyn hang B va md hinh xac $ty chingtacothld 6 + 2 5cSWb hanh

hYA GNBY3 (WY 3L tdzh @deX A yi RIS tyOWg, 8 i3 AIS chphdh

anh qu Syo chuyly’ 68y @a tau trén th ¢ tdchwkhoéng ptA (i WT ga3autch OY &hg G NI
S Wt mé pHag trong mé hinh.

Mat trong nh ng nghién wsu kreA QSng dgng mé hinh mé phng trong d ~ Wdze $éa diyy S

0 £ dzjc iwhi?a trong d an xay d ng tuydn luHag ngoai, ¥hg Gim PHY, Quhg Ninh (Quy et
Ffd Haonyod ¢NRyYy3A Yk KWEO Mow & zmhimﬂqummméinﬁéb JA
luHag, vaW K eHKg\Wfja V[ntrm:tau clyy trén luy 3 /]S WE. l]l'uy&§h|en cac ljd or§ trén

bdy Opy3d yKWathauwaywA OK\GD FiKMrondSmo hinh nay.

Vui phym vi nghiénwdz (i WG y6y tr&h tuyh Vi n thay, (Almaz & Altiok, 20125 1 LJkd G { N.
meli { adStt yXK 3Idng maiviRe@jo Bt tuydh luHag v n tH trén sdng Delaware (USA)

Sch hoyii 6§ khai thac ga met sncdhg trong khu ve. Nghiénwu trld G NHzy 3 @t 2 LK Ny
' cvnt¥viiquymé gatuydn luHy 3=y K Wy ghg tO$d0OkiRa ¢t ithiersdy y KW | Kby
SWO ES Y& S/GpKsIH WTyEW Gy IvKiag,Zhang) et al., 201N ghién ew tac

Seng @a viRd 3 A I 6 saullyy A S n tH trén luHag sdng Yangtze.

Guolei Tangidn hanhthidkt kdtrda  Waig dindrt. St WK skl | N Goku-og &

Sch hsropn bah beng mé hinh mé pAagtyi met srcyhg bida (Tang, et al., 2016; Targ, al.;

2014; Tang, et al., 2016Y6i chung, acy:Utrwdeu kot y K A sr},o Svm/hoawk GWTy 3
tic gi atau wA Y &) 3 (i KW Wphat @isa saiwi cac nghiénwu i NIV SN & @

Khé&cbiv vui cac nghiénwu trén, mb K WY K O3  ijcskKy ElontBtRl 2818 phatSridh
GNRyYy3 GygagRl Rt &g S as y8 Exwbengcac mo hinh the nghRon.
TacgrySn ENE p@WQET lifumarytnhiduloyA Gdhdé/ B t KWOY I dIKt LI
chinh xac va tinfy cao ntjt Sdco thdd A | ol Yy MM hangga tau.PK WTy 3 IgK+ LI (
ydu s dQng trong VRe khai thac yn hanh liagtau./ Py 3 G WEYWI Y& KWydd Yyt @3
nay, ¢6 nhdu phih mdm may’ 3 0 Ny K Vi @NS YiEE dgy 3 dilSd Irp kdhoyO K du$ A
Sengtauvao ¥/ 3 X bie Ot O ok iz IWigNau clRjz  ( ¢n@tr Stidp bei séng. Mst

trong nh ng ptth mdm c6 thdkdSdyy y KW t | & & 3 Shetkfv.l. Y36 BINBp mds S St g
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hinh nay wi cac mé hinh mé plag \n tYi s<1am cho kk quymoé phy 3 OKNY K hiBat O KT
ryt S I Sk quan tam.

S khéac bRsvd mwO 6 &hi tidi 3 chtnh x4c ga md hinh toan, @ S N Ofn vidhghién @K

ot Ot O Y& AfOUNGK troyigcac S IV TR WS N & o

322 7t YK TAL JighBhilK Ny f 2

Trén g IW270 £ A Gjt tBu thpWAc g¥phanthanh 5Y s K WyOK S$W K adunch S
SMBD / + O YHO KSWYWKK S Fi yheo@dc tidehKitydngfca®4 3 tRWS N & &

3.2.2.1 PhanlgithecomQ@® SNdXg t LJ

Nhinthrwg ké trongBYng 3-3 cho ta thjy suf AMg cac bai bao hay apdg theo ¥ ba nhém
0 WO yEHSddE  § NP §G.05cidngé Adgnhyy K KTy ©

Nhém cac md hinh {6 met chqydu trLJ G Ndzy 3 Y % khéng gua ga Noyidtrinh bh va

kho bai.Tuy nhiény K Wy 3 & qu¥ndd plagtheo nhém nayco thds dQnggiantidp Sd6 + v K

At cqupmdIHY 3 ® bkE vhc md hintihuec nhém hai rO SNOK wycAdlas y O
y N y d8thdng qua cbng trlnhcln hoxOk @t ' ¢iNoyidAqué ga luHag tau. Thm chi, cac kich

0 K@ O’Fchadu-hg chg (tdz Opy 3 ofr&teliryhiamhyi cGthB MO NS+ vy K T A
d atrén cac & quy¥ymod phlag @a nhom md hinh nay.

S dQhg mé hinh md pHng trong thik kdtrd  Wdz fogNddg tai W S N ek

quan tdm ga tac g¥ Tang Guoled 7 t ydfro Hohg daifdh by 3 LIK WTY AphiiK + LI Y
khéng ptYA raS iigWf ¢ tido aga nghién wu nay. Tuy nhién, théng qua caeliu thrng ké d

tai nyn hanh M kdt hap vii s dQ/ 3 ©db i AIS, chiing tac codtit Te St Yy K gifioh + NJ
hanh WA (i N& nghiéd @u ng i 6 @ao thong cungyp bei cac md hinh mé phag nay Trong
nhomnay, md hiKk { a o ® npkhat BRIy Bac 186 hinh coyA  @Ac s SQY P

kdhoyO K dds éi®y tau

BY¥ng 3-4: Phan nhém md hinhtheo @0 S Nd@Kg &

Thwt mo | -t Gyhidich | 7t yK 3At |7t yK 3AE| 7t YK gdch | Lp kdhoych
hinh i Koe/luHag luHag tau thong qua bdh hanh hYi Sddz 6%y tau

(0) 1) (2) (©) (4) ©)
SM1.01

SM1.02
SM1.03
SM1.04
SM2.01
SM2.02
SM2.03
SM 2.04
SM2.05
SM 2.06
SM 3.01
SM 3.02
SM 3.03
SM3.04
SM3.05 D

O | 0|0 0|0 |0 |0

O |0 |0

O |0 |0 |0

Ghi chd
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Gat (1)
Gat (2):
Gat (3):
Got (4):
Gat (5):

Y N O Kuc liHEg\Wao étn chidu reng va chdu sau cljy tau

7t Yy K 3X¢thoyighyada ldHag hay tugh vin tH

71 Yy K 3X¢thoyighyadn dac ing mQ cong trinh ¥hg

7t Y K qiBoiai nynNdinh i d a trén cac & quy¥ mo phag

HGtri Sddz 618y tau ra vao ¥hg

MQ tiéu chinh ga md hinh

MQ tiéu khac c6 tHEyt S WO (i NJ pharQith céc & quymé phag

3.2.2.2 Phan lgji theo quy mé va kich § m6 hinh

Kichc/] cql

Y  Kjdly ERHSwVSU AMg cac king mQ cong trinh ¥hg S We mé phiag

Opy 3 wKamh ¢ry vas ddidang trong VR tido g n va yn hanh noNhin thing ké trong
BYng3-5chothjé O K Wét m®tEnh Yao mé phng hat tyit c¥ cac lyng mQ céng trinh ¥hg.
SUAVI Y KARBnGSWKkin cwy 3 Op y 3 di. ®as obriy Qyakdon ng S

xaydy 3 Y& KULSK Yn@p YUINENI I Ss  al (f | §c3 ding dhifdi X TEL

BYng 3-5: Phan lgji kich d] va quy m6 cac mé hinh

Thwt Ngébnng s dQng Gju hinh &hg Qua trinh hanh b Wy d&hac
O, AT, B) (NR,0S8 VT, TU) (F,V,G, |, Q)
SM1.01 AweSim (0,0,1,1, 1) (1,0, 0,0 (1,0,1,0,1)
SM1.02 Visual Basic (0,0,1,1, 1) (1,0,0,1) (1,1,1,1,0)
SM1.03 AweSim (0,00, 1,10 0,0, 0,1) (1,0,0, 1, 0)
SM1.04 Arena (0,0,0,0, 1 0 0,0, 0,1) (1,0, 0,0, 1)
SM2.01 Arena (0,1,1,0,1, 0 0,1, 0,0 (1,0,0, 1, 0)
SM2.02 Prosim (1,1,1,1, 10 1,1,1,1) (1,0,1,0, 1)
SM2.03 SIMAN/Arena (1,1,1,1, 10 (1,0,0,1) (2,0,1,0, 1)
SM 2.04 Matlab (1,1,1,11, 0 0,1,0,0) (1,0, 1, 00)
SM 2.05 Matlaby Flexsim (1,1,1,11, 0 (1,0,1, 1) (1,0, 1, 0,1)
SM 2.06 AweSim 0,1,1,11,0 (1,0,1,0) (1,0,1,10)
SM 3.01 Arena ©,1,1,1, 10 (1,0, 1,0) (1,0, 1,1, 1)
SM 3.02 Matlab (1,1,1,0 00 ©,1,0,0) (1,0, 0, 0,1)
SM 3.03 Java (1,1,1,1, 10 (1,0, 1,0) 1,1,1,1,0)
SM3.04 Arena ©0,1,0,0,0, 0 (1,0,0,0) (1,0,0,1,0)
SM3.05 Java (1,1,1,1, 10 0,1,0,0) (1,0,1,1, 1)
Ghi chu:
Hyng M KY hRu Chi tt
Gju hinh &hg Khu neo tau

A

0] 7 ¥n luHag ngoai
I 7 3n luHag trong
T Khu quay tt tau
B Bdh gp tau

L Kho bai

Qua trinh hanh ¥ NR v dz&%h &n hanh tau trén lttag

Wy dEnhac

OS  CéAc tiéu chin an toan
VT  Kidn soat lai tau
TU  HGtry lai oHf

F  { THaBng chly qua trinh mé pAng dhg

Vv Hida th3mX beng ho{c khdng gian lutri cong trinh

G KWy Ny 3 WA WBSWg

| MWO cBEWTY 3 G133 GBAYS Sdzy GNRYy3 Y-
C Kidn chwang md hinh
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Hyng mx Ky hRu Chi tik
v dzefh 86 hay (1/0) Nddz S tnyiikkhi&yng mQD S 3jc x&WKéEt trong mo hinh;du
khéng c6 king mE St y/KO) BhijngmQ®D S5 1 Aekemkét 8oy mod hinh.

trong mo hinh

3.2.2.3 Thrng ké theo céac thongrsva d kiR cga Sei tau

Meat trong d li?u it quan trng % K KWy 48 6 Shinh xac ga ka quy md phiag la xac

Shh ham npi 6 ghan bukhothg theA I A |y 0@ ol H dz YEyyaL 80 WERMD S
théng qua cacsliu thmg ké g 6B i dFy BmvircchgxaymiA K2 Ly Shgpiy G KV
tham khYo cac dhg c6 quy md va tinh i (i WT Yhao thimg ké trongBY¥hg 3-6 cho thjy
phthrcnhamnmi eSS p o0y S3L GA GBS SE LRYSSHEIMND nhidk SKIINA 60dzi
Sdimb phag khdhg theA T A | Yy dOIh@ Tuy bhdén, Bong st sucy’ 3 6k &t dz SnA
SWekp kdhoyOKch 8/ 3 gy@W E dz& s 3h ki iia® 290 $ Shan bruSdu (uniform
distribution! b L 0€y @ K&SMIQng.

BYhg 3-6: Phan Igji m6 hinh theomwO 6 &hi tid mé phVy 36AS (idn dihg$S

Thwt Quy Iyl (i dnhd¥gSneo ¢p va lam hang Thong sutau
¢t dnhchg| Neogp Lam hang YNOKucii| bNy =z f
SM1.01 NED A NED Yes No
SM1.02 VAR A VAR Yes No
SM1.03 UNI UNI UNI Ye$No No
SM1.04 Data A Data Yes/No No
SM2.01 UNI Fixed Fixed Yes Yes
SM2.02 NED NED NED Yes No
ErlangK ErlangK ErlangK
SM2.03 NED A GammdLognormal Yes No
SM 2.04 NED A UNI Yes No
SM 2.05 NED Uniform Uniform ErlangK A A
SM 2.06 NED No ErlangK Yes No
SM 3.01 VAR A VAR Yes No
SM 3.2 NED A No Yes Yes
SM3.08 NED A NED Yes No
SM3.04 NED A NED Yes No
SM 3.05 No No No Yes Yes
Ghi chu:
Hyng nx Ky hRu Chi ti
M6 phiag quy NED HamphanbYp G9ELRYSYGALl £ ¢

lufi {Gdndz ¢ UNI Hamphanbud ! YA F2 NI €
chg, neogpva  Erlangk Ham phan buErlangke
lam hang trén Gamma Ham phan buGamma
bdn Lognormal Ham phan budLognormad
Fixed  CGuShh thei gian
Data S dQ/ 3 &dU liva thwg ké
VAR Kt hijp nhidu ham

A Khéng néu rb trong taidui
YNOKcVaKW (Yes/No) CHRShhd , Scdxem xét trong md hinh; Cénb 4 &K & y Ao kds W
Yy Ny 8vrf Sch trong méhinh

hanh tau
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| py® © Wi, th€i gihid thu neop va elSRh tau trén by O [Fiy IS INYAPHYA B W

ESY BnSring M6 phiag. Mst srunghién ew xem xét ti€i gian nay laaShh (khohg t 2-

3 gE), met skhacyA E SY  EcBhich ik Whieh{UNI, NEDH® 9 NX | y 3@ ¢ WOy
gian lam hang tréndy’ O P yjckenSx¥ét lakh ngdz Yy KA sn0 B8 S WNESWN YT &
suyit trung binh ga dh trQc mép k.

TRNgA Gt tehgd K (i 2818 X8t Bu ha trong cac md hinh. Tuy nhielNy K Yy Ny 3 ¢
khYy Ny hadh gatau A  Nj© B el v NerwongAgyéd §iah trng s S We
nghién ew trong bao cao nay.

3.2.2.4 PhanlgitheokhYy Ny 3 Rys3 dudkRa t nhién trong mé hinh

H% hat cdc md hinh mé phag cac hgli 6§ @a hg trénbdn-0 A Bdz S| Ks y 3 Iddzl vy
Sdu ki?a thEi thid Y K WdlhiRKtrong B¥hg 3-7. Cac md hinh conjilkdSdy” i én@@aSnoi

( Ny hog bing cach xay'dy 3 Ote@ liQutwd Sdu kira thEi tick theo thEi gian hog s

dQng cong Qthrmg kdva ham xac sfii dusd phy 3 duskiRa thEi tidk trong md hinh.Trong

met i NI hyp W K eRgWily-  dS Kira thEi tidk khéng by’ dShoyli er§ ma g, cac gia
tryrungbinhtmy 3 1 s G NP l&EWe¥ NGQig Os (i K

Ngay ¥ KA Os dy Sdé e ®ditidBs O ¢ Ait EOKY BhSAGK SKgwl  dé A
kija thei tidi d&hYy N yR hadh gl § tddzy chdiching ta fiy phth fun cac mé hinh
kdSdy” d8 kiRa thei tidt lam %/ K i Bich §0yii 6§ @a g théng qua kinh ngRin. knh

K ¥hg Qthdegl  d6 iRa thEi tidi d&hYy Ny Ji 68 gat ng con tau QthdO K Wligec S W
j dzt y G NY® (WN@ES31Q payh #ja righién @u trong Bao céao naHinh ding va |§i
luHbg tau YW K e BN &Yy Ny[A hagh g G £ dz O P gt IemGdt g HSKAK cac

Yt KWy Ko thHdon® Kidiyiedng tau, lgiluy 3 OP K IKW SH84A ¢ $
dén aga tau khi yn hanh trén ldHag.

BYng 3-7: Phan Ig/i mé hinh theo kVy Ny 3 Rys3 dudki®a t nhién

Thwt' 7 du ki?a thei tidk t KWOY 3| gy K ekdMa thEi kY K KoMl 6 Sau
(WI, WA, CU, TBB,0T) md phag | tidi dSqn hanhtau | luHy 3dn S n hanh tau
SM1.01 (0,0, 0,0, PO No No No
SM1.02 (0,0,00,0 0 No No No
SM1.03 (0, 0,0, 0, N1 Deterministic No No
SM1.04 (0,0,0,0,0, 1) Data base No No
SM 2.01 (1,1,0,0,0 0 Deterministic Yes No
SM2.02 (1,1,1,11,0) Probabilistic No Yes
SM2.03 (0,0,01,0 0 Data base No No
SM 2.04 (1,1,1,1,00 Data base Yes No
SM 2.05 (1,1,1,11,0) Probabilistic Yes Yes
SM 2.06 (0,0, 0,0, PO No No No
SM 3.01 (0,0,01,00 Data base No No
SM 3.02 0,10,1,1,0 Probabilistic Yes Yes
SM3.03 0,11,1,0,0) Deterministic Yes Yes
SM3.04 (0,00,1,0,0) Probabilistic Yes No
SM 3.05 (0,1,0,0,1, 0) Data base Yes Yes
Ghi chu:
Hyng mx Ky hRu Chi tik
7 du kiR thEi tict Wi Gib

WA Song

CcuU Dong chy

Tl M O wEWidu

SB 7Rchyi St f dz
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Hyng mx Ky hRu Chi tik
oT 7 TYW 3 K =k kiRStHE tick thanh hai kghb¥h: thupn bji va
khéng thyn i
(1/0) 71 YyARKLDBKA dkiy 5 8ng lNMNE yic xSmKét;
b IWHA SHUPK &
t KWOyY 3 LJ Deterministic t K WTY 3 yiL®&E LI

phmg w -
Probabilistic t KWTyYy 3 LIt LJ Et O a&adz
Database S dQnhg sui’dz Sy theo tt€i gian (i thidu mei Y NY 0
(Yes/No) CHRShha , JaKEANOSWSY ESG G NBeWidh by
1 KA | K& xgrAxéS W
kY K eRgWa (Yes/No) CHRSRhda , §&Kexu kBothEi tid hoXD 6 SauluHy 3 nSRA
th€itidi @ kau Sd GNByY 3 Y i Kb KKTS yyFEIRBnWEé.
luHy Ach & n
hanh tau

3.2.2.5 Kd qu¥md phag

Tt cyYOt O Y &du ghtgadd gbYvd thei gian cif cga tau Tuy n@O  Svil fhn vi nghién
owu, cac kt qu¥che tau co thdR 2 dudiRa thei tidt, thqy tridu, i tau kéo IGtrgZ 7i 8dh hoxe
trohp hai hay ntdu ydu trutrén. Cac md hinh nghiéma hoyili 6§ @a bdn-bai, cac théng tin
vdtau hoyii er§ trén ltbg gy Yy BWa. drong khi, cac mé hinh nghiéxod lubng tau thi
cac hgili en§ trén ldh-bai i it S We quan tdm. Cac mé hinh nghiémuccY luHag tau va kh ¢th
Yy KW Gy d K © 8 q Boyii y6r§$a tau trong &hg.

BYng 3-8: Phan Ig/i md hinh theo k& qu¥Y mé phlag

Model ThEi gian cte H3sns H3sns SU Wwg | THag thei Quatrinh | CBA
(WE, TI, TBE) | dQnglutag | dngbdn | Gk di { gian i c¥hg | hanh hi

SM1.01 (0,0,01) No Yes Yes Yes No No
SM1.02 (0,1,1,1) No Yes Yes Yes No No
SM1.03 (0,0,1,1) No Yes Yes Yes No No
SM1.04 (0,0,1,1) No Yes Yes Yes No No
SM 2.01 (0,0,0,1) No Yes Yes Yes Yes Yes
SM2.02 0,1,1,1) Yes Yes Yes Yes Yes No
SM2.03 (0,1,0,1) Yes Yes Yes Yes No No
SM 2.04 (1,1,0,1) Yes Yes Yes Yes Yes No
SM 2.05 (1,1,1,1) 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 (1,1,0,0) Yes No No No No No
SM3.03 (1,1,0,1) Yes Yes Yes Yes No Yes
SM3.04 (1,1,0,0) Yes No No No No No
SM 3.05 (1,1,0,0) No No No No Yes No

Ghi chu:
Hyng mx Ky hRu Chi tik
THEi gian tau cB WE 5 2 duskiRa thEi tick
Tl 5208 0 ®wW

TU 5 2 i faw lai dif
BE 5 2 5ji B
(1/0) 7t yAKLBKA Ys KWWK GOS0RaSEEIaU né
0 N» y ey ISWUOK &
H3sus dQug luHag CcO T sngi atrag thei gian lHag s dQng va tI€i gian luag co
thdkhai thac
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Hyng mx Ky hRu Chi tik

H3snbrn bdn BC T sngi ath€igian kly  fc\whai thac va thi gian kh c6 tha
1 KFA f&KIONESYWA yNY

SU W3 gk dz ¢ QL S AMg tau pA 5ji 8ao lamhang trong tigi gian mo plitag

THng thEi gian §i chg TT THng thei gian tau s dQhg ™ chg

Qua trinh hanh P D liruwdhoyll en§ mataut | K &h S 3dh &hi i€i cohg

CBA Phan tichsji ich va chi phi
Yes/No CHRSRHha | JakéAnc eME SG G N2 y 3 ki a K2l

3.3 MetsnSt y KvaBhint xét

(1) Nghién ew wng dng md hinh mé pAng cong trinh ¥hg by’ S A’ qQem tam trong
nhy3 yWiry Sfile o Oday VKR8 yOkiMhmédgy ¥ Gwoy3a Gt O
chh cho toan ls hthfmg cong trinh &hg.
(2) Cac md hinh md ply’ 3 & Wat trida cho ydu trp trung nghién wdz d8i% quydt met
suyy dBho st chg Qthdd / K Wet m®Enh Mo piiy 3 YI y3 G Ny K (K
Sdchuydn giao va ap @hg phbidh cho it cY cac &hg. Theo tac ¢, hyn chdnayco thdu
doOt O y3IdRsy:yYKNY &l dz $N&
o Vievy KLYyK Ys/iduyshigia Shiddz Kecy K O
o Cong tac chin b’%,SdA/[n hanh mo hinh, baokm: xay d ng mé hinh ¥ng, thu
thrp va phan tich'xly suidzE  $Wili va@mo hinh va gly th' Sch hoan thiRa
myt rit nhidu th€i gian va chi phirt kém.
0 CéackihthwO i NP y dnai @y © K @t phsrpireng rai, do vy vida tidp
cnvanghiénedz (G WHly 3| S5 | KNy &
o / KWIJOSWdzl y G NYVi icKguOWO SS lyy3a dalRrR O KIMNA vy K
thweIJA NOK Y. ys SSY ¢
(3) Quaphan tich tthg quan cho tiy S | Uidéic mo hinh 4p@ 3d8S y K T Adyny Ny 3
t¥ thuec nhom TFS1vaemphthttnd G NB y 3 Ss| ( WDgKBo thEAtD I A
vacong trinh it hgD | K ¢ Bem S
(4) Cac md hinkip &3/ IdpBantichth  Wdz lj dz& Y $hg Khéng riddaE NMK Ky @ &
nhiy Sc\W quan tam trong tii gian ¢y S N &
(5) Md hinh $uSM3.055 Wt apdQ/ 3 dh&tr) Sddz 6i®) tau va khai thac kg tau. Theo
Ss Ot O 3igtdiiny O sK TdNTAithiE kd co thdlS We hGtr vao &hg bing i
dugm O € du.
(6) Phét trida va hoan thka mo hinh autopilot & hsp vui nhom TFS2 £ ori§ Wyhién au
S|y Fc &amha khoait quan tam Ha nay.
(7)Céctieuchiy |y G2ty Op fhEVnyh&Wkhé th&z cdjtdzeh cH]) 1a cac
nei dung quan tgng khong tldthidu trong quéa trinh mé pRy 3 & / + ¥b ndy #dc S
nhau theo t Y 3 o§; W m chi khac nhaghot ng &hg trong net qure gia.Cac tiéu
chuly |y {2 LRh khdithadjndy® K SeKgW ¢ tid_J dSthei gian khai thacga
cong.
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/ 1 ©3 b D QUAPTRINH HANHKH® A TAU& MO HINH TOANES
DONG TRONG MO HINH

/ KWTy Phay ticva trinh bay qua trinh hantthogl 0 ¢nda €3y’ 3= G NRYWE S
truSXc thl ma hg bidne ViRl b Y 76 AESWHEPS § + Y& scHydRg (21 vy
trong MO phy 3y £ & ;Otfinh BaysSch rei dung tidp theo.

4.1 Quatrinh hanh M gl (i dhda 1€ cohg
Qua trinh hanh M ogt G ¢hdamshang i bch va €i dhg bao gy Ot O YdvahatQs 2
S Wt thdhi?o trénHinh4-1. OQthdy K W & | dzY
- ¢t dhchg
- b S2giehgoai A I  6nf EWphao skhong)
- 7dzep3 Gt dz HE A HhE NEWaO tihdz
- Quay te tau va ¢p bdn
- Lam hang trén &
- bS2Zjitbdhoxd @py3d ySshgiltdz GNRrYy3a O
- REibdhhogEA GpyH yS2 S
- 7 &dz 61Yy tAu Ei cShg

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

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

Hinh4-1: ThgtQ th ¢ hiRa va qua trinh hgit Seng @a tau i cyhg

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

411 ¢t d &g

MXe di ldhoyO K (i 3S Snt xag &y 3 wDNIWs G irk chy\Aited hofcKai

0Kt yIs SAKMWD Iy dndkWv c6 S chénh Reh so wi kdhoyOK oty S
Thwg ké cho tly khavhg th€i gian lienido gi I Ot O (£ dz 6dh g0 NERgtMAN G A Y S
theo met quy lutngfdz Y KA sy Yyt 2 nisamghan biux&c siit N VA voisguy lut

Gt adnch 3 n6dgnhdunhyi £+ KLY &9 ELRYRY IGAAB®aydt Kt
S We thYo lupn trongO K WT y ¥ trilht bdgy chi & trong PHQ K.
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4.1.2 b S 27i t§ ngoai bdcyhg

HidY 1 K Adh SAE BizSWidzr®) vao leh ngayip wO G iEngpiwW vy g2d By 3 y S2
ngoai %y 3 d =+ py A &2 nSwiregthiviiwhao suwa n ¢ S s@ukho¥Bg 3040 m
Sdiranh viing s6ngRP  ¢AIDD PSy 3 Y Sidnct Ho®@ HEPthEI nhidu ly do sau:

- LuHag tau hog/va bdn

- Hoa tiéu hog/va tau lai di

- 7 du kiRa th€i tidt va vy n hanh tau trén lttg
- M O sy tau

- Cac tiéu chian \Wd an toan

(1) LuHag tauhoXe/va bdn

Chg WQthdng qua iRthny 3 + ¢ { @ &h WDgia® thdpglzEen léag (traffic rules) s kidm
traluly 3 G iz & dyhd tadyn hanhtrén iy 3 K| & HoG ®KEWIZ & ( TNERgyhip (G NW
I 1 Ksy3 @itau héeKtdangp8¥ag, B phrnvin hanh &hg sckidn trabdy  §m - &
aty3d KICRkhiD& Y&l &b nay thTa man s« chuydn sang cac iptQ kidm tra tidp theo.

(2) Hoa tiéu hog/va tau lai i

Y K Mdu Kd\wd luHag va lely SpctSbW Yny = KO déieils kzhi$ Wi thuydn

0 MRy va &hg QSdUrp kdhoyO K dds éi®y tau. Kdhoych nay bao gn: kidy G NJ "cyfNy 3 ¢
hanh gatau, kdY' § NUkiReSHEitidvam O weWduvatinhtoanst Ay 3 Opy 3 Y KW
I ¢ tau kéo En thidi dISi dbll tau mx.

SU Mg taulai ditl cth thidt phQthucO @t 2 te K & ki da¥Aa t vin hanh tau. Bhg

RWA S NeétvitQvdyadt ¢ tau lai ddityi cshg Vancouver.
BYhg4-1Y v & suShvg tau lai di tyi c¥hg VancouverCanada
Y N O Kuc k(i) Su Wvg tau kéo L ¢ kéo (§n)

Mty wc\ LOA/LOA+B apa LAi apa Lai THng @ng
>12 LOA>200 1 2 30 110 140
>10>12 | LOA>200 1 1 hog 2 30 80 110
<10 | (LOA+V)>265 1 1 hog 2 30 65 95
>8<10 | LOA>200; LOA+B<265 1 1 hog 2 30 65 95
<8 LOA>200; LOA+B<26¢ 1 1 hog 2 30 50 80
>10 LOA<200 1 1 hog 2 30 50 80
>8<10 | LOA<200 1 1 hog 2 30 40 70
<8 LOA<200 1 1 20 30 50

Ghi chua: LOA la chi dai fun nhyt cga tau, B la chiu reng tau

NguHa: (Vancouver Port, 2014)
B)M O w\dhy tau
7 phth cac shge ViRt Nam va trén til giti, vi Iy do kinhdl, Sdu ttn dgng m O w6 Widdz 48
SWI (i guztidy & Ny dikdikbai tHAK YitH vidaf aclsnm O yOW Opy i Yy KW
ganduytimO tOW S35 06 ( A Rdchyy tduldyjiyRaa trngM O 1€ \dhyy tau pQ
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thuec vao nhilu ydu try, bao dgin: noy” e\, vin e chjy tau, Sdu kira séng giova khdhg

dtr |y
(4) 7 du kiRa thei

tick

0 2uksyhig tRWChi tet nei dung nay sthYo lupn trongPhth 5.

Tau khoéng tblwn hanhvoi m3A  duskiRa thei tidi dHJg?thSl VUi tinh toanm’ O 1;/(:Wyytau
Sdu kiR th€i tidi difu vn hanh an toan pW\ 18 W:m tra, bao gn: KFy Ny Ji &9

RWA (chglga $6

O Te S&s hoa tiéu va thugly”

ng gi&d

(5)/ t Qiu I8 an toan

It Glu KR

s¢ hy tthg cong trin
met snSdu ki |
c6 thdtham khYo.

h¥/ 3z

(s Kiddby/Hc cobg ngRJ L

1 NoOdfa iKW (i todzy Gghu \Bn hanh an toan. Trén
angdvauydi RISmet tr® 6 &yy tau L A8 ddSerd) tau.

Iy (j@thid/ir LB \&rigWhac nhas mG\  of, Wi m chi 1a khac nhaait ng
cac Ohg trong cung rat quie gia phi thee vao cacgu trovd Sdu kirnt Y KA s By SO T
Yy N i@ hod tidus WA S N &

y 02t yung &roga (TBore€en, ROABYA nst srucYhg trén thd giti

BYng 4-2: Qdz& RihSan toanthac ¢hg bida

Yéu ¢l thidt kd t K2 an| Lubgtukhu Neo qp tiu Lam hang
va khai thac C a dhg nWoc trén bdn
sSo6ng 1.52m <=1m 0.51.0 m Xembd¥hg 11

va 12
Gio6 < 20m/s, 15 va 10m/s choi tich 7-10 m/s 10-15 m/s
chbih gi6 1000, 5000, va 10000m2
Dong chy Khoéng qua 3m/s 1-2m/s 1-2m/s
M’ ¢ nwte Séng cha V] >10% mon ’WGe | Khong nfithTn 1.1 T
(d tr St &
My 3 YG >1-1.5km 3-6 LOA
T kéo Tuy thsclj dz&h Ga Shg(B¥hg4-1)
Vin tre <=12 knots 4-10 knots ¢ KS2 Hhdga
t ng loyi tau
NguHa: Tac g¥tring hjp

BYng4-3Y 5 &ng lunhhyit cho phép khi tau lamhang
5| 2ngS Jensen, 1990 Smitz, 1992 | PIANC, 1995/ 5 Q| 2 y R (i Moes, 2000
TRh tidn (surgem) 0.50 0.50 0.50 0.24 0.30
Ngang (swayn) 0.40 0.30 0.60 0.22 0.30
7wng (heavem) 0.45 0.30 0.40 0.20 0.30
Xoay ngang (rotieg) 1.50 1.00 1.50 0.24 0.50
. 2 | Wng (Bitchdeg) 0.75 - 0.50 0.40 0.50
Xoay dc (yawdeq) 0.25 - 0.50 0.10 0.50

NguHa: (PIANEL15, 2012)
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BYng 4-4: Chidu cao song gii hyn trong bdcY¥ngkhi tau lam hang

Loyi tau Chtdu cao song i hyn H: m

0% (thury @ tnc sbagW  45¢90°
Tau tng hyp 1,0 0,8
Tau container va tau ro/ro 0,5
Tau hang&i: 30 00@100 000 DWT ¢ t¥% 1,5 1,0
Tau hang®i: 30 00@100 000 DWTAItY 1,0 0,81,0
Tau diu: 30 000DWT 1,5
Tau du: 30 00@200 000 DWT 1,5¢2,5 1,0c1,2
Tau du: >200 000 DWT 2,5¢3,0 1,0c1,5

NguHa: (Thoresen, 2018)

4.1.3 7 ddz 6%y tau va yn hanh trén luhg

Khi va chkhi tjt cYOt Qlu KRAyY s dz (i hekthyla minau ni S We phép truy ¢p luHag.
Trong qud trinh pn hanh trén lithg, met snSdu kiyy BW S N@ &I man.

(1) Vin tre chyy tau

Vinteclye (L& I0/50WIj §z& @ G loyi tau va trén t ng tuyeh luHag Qthdy
Tuy nhién, hoa tiéu c6 &6 du chmh t© 6 Bong met khOth nhi 3K Yyt ath}ugp VS
.y 3 dudkia thei tid oQthcbb 5 A OK dzy 3 % il £k | IjKdsgiy/biGIRYESKig céch

d ng tau khi €h thidi Hi§ thSi g¥m thiddz c8ntau doyn ©®> Gkt dz Opy 3 | Kb y =
chym Sdgi¥m thiddz R lergy tas do chéi §ili d_ W (ichgOma S6ng, gié va dong ¥ Noi
chung, yn e chjy tau khéngty K BYy #iidmi lubbg ngoai va khonghy | yawviia S

S gn luHag trong kdethg.
BYng 4-5: V[ n tre chyy tau ton nhyit trén luHag bido

Loyi tau DWT vintetd S @
Tau khi héaling LNG 75 000 19.0
Tau hang&i 20 000 14.0
Tau tng hyp 6 038 16.0
Tau hang&i 12 500 14.5
Tau du VLCC 300 058 16.8
Taucontainer 83 826 24.5
Tau cle quXng 322 398 14.7
Tau tng hyp 8 739 13.3
Tau container 18 158 20.2

NguHa: (Lighteringen, 2009)
(2) Tranh tau trén litag

[+ O GLpl (e WS Ajc ot Whau trén lithg hay khdng pBthuce vao t ng loji

tau, quy mod lifag talE @it kiR HGtrj an toan hanh b trén lurag./ + OEng W & | dz SN &

hay g¢ tyi cac dhg.
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BYhg4-6Y v @g@wd tBinh tau trén luHag

No.

Loyi luHag

v dz&Rh oyl criy

Mat lan

¢ KSyBY i KM O { igQz ks iodd SWic
chidu nhau §i m3i thEA oS tkén lu-bg tr met sl Ny
hald XSbi Y KA S5 dhhodp yStie sdiS\wao
luHy/ 3 uh (RIRD), cac tau khachni Sch khi lly 3 16
tau kia €i kWbluHag. Tuy nhién,ddz  EngdLd O

tidy > Ot O dulphda [Gisy O1 A (i kY
luHag.

Hai lan

I+ O (b dzS 80wyl ihau va co tHd W khi phia
luHag bén kia khéng cé tadrong tiEA y§ 2 Ot O ntl
Y Kl dz Krc&hdwrhal trén lithg, O 6 Shyy tau
Swehynchdi K S 2 1 d@t n§ dhg.

Meli I Y dn
met hoXc nhddz K
meli  d8 A tranh
trén luHag

¢ NP Yy &ng imiNd&y Ndu|l Kt y3 Os (tadz
gy A G NI of &phfANVB Y2  { Ny tKdz Shit 1
qua. Nz Os (i & dz W@éng tnp IsHdgonst yaK W

¢ NP y Ehg igINOMI £ dz @ & YO §t IShAPAAC tau §h nhau h ph¥i SYm bYo cach an

G2ty

0 K¢ KWdR& WE KA RN & o

Hinh4-2: Kha¥hg céach an toan gia hai tau trén luag

414 TauclklamhanglkhtyA 1 KdgiyS2 S

¢ NP y Ehg ligpdy S b SWO & Whai thacs dQng, taukdtidp phYixdp hangy S 251 S
tyi met vi NN Y 1€ cheSchih trdngy dhg. \d mX|y thuydt, thEA
d atrén hsrbrn va sut Aig bah cch thid tinh toan Co6 thdtham kYo b 3tk WS N

srutau ph che tinh theo thEi gian 1am hang tréndin ol i dnd¥hgS

Vi dQvui hRsnbrn bdn bsng 0.3, tiEi gian lam hang cho tau la 10&ghi thEi gian cl& bdh aga
0 b deved  Shligp met bdn 12 0.13x100 = 138 Y K MiyeA S8 hai bh thEi gian

che bah g¥m xung chreon 0.02x100 = 2 §i

Chung ta co tHthyy rd rang lasf Alg bdn cangtn thEi gian cl€ bdn g gbm vui cling v
srn bdy” @ Ax Bi Wei hsnbor n bdn cangtn thi thei gian clg€ badn cangtn trong mRA ~ EndNaw

hip vd sd Mg bdn.
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BY¥ng 4-7: HRsnche tau theo hRsruorn bdn va sut vig bdn

Hsnbrn bdn Mat bdn Hai bdn Ba hdn
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

NguHa: (UNCTAD, 20)3

4.1.5 Quay tre tau va ¢p bdn

Tay thisO @ ttg gid Wa dong &y, tau co thlquay tre 0 N@\khi ¢p bdnh hoXe quay te sau
khi r€i bdn. VAri khu quay te u b dzEYIK b}SMLtrl tyi g°h tam @a bdcYhg. TIEI gian quay

tre tuy thuec vao t ng loyA Rehgkho® 3 oi QmBn Q

0 t da kightkhu §uay te

gHn Yth€i gian ¢p bdn. TI€igiantau €ibdnt c n & SMH N Q®

S’ tau kéo

|

%

]

%,

[quay

Ltaidy | [apbn

Th igianch lam hang

Lai ddb
R ib/n

Khol'ng

1i3h

hol'ng
1li2h

= Th igian

Hinh4-3: THEI gian quay te va qp tau

NguHa: (Thoresen, 2018)

4.1.6 Lam hang trén bBh va €i bdn

THEI gian lamhang trén ldh phQthucc vao kimd  jfig\Wang trén tau,/sf AWg va céng sit bre

xdb aja ¢h trQe trén by T dikkiraShEi tidk. Cac slirdz BAW S Njé@ thuSh\p € mat siu

c¥hg trén thd giti cé thdtham khYo.
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B¥ng4-8Y b Nf &h téQubre xdp hang Ei

No. Loyi tau Kich @] Cong stit cth tre Cong stit bdn
(TUEOX tyn /gi€) (tyn/m dai bdy Kk y N Y
1 | Container <2000 TEU <25 TUE <50®
20004000 TEU 2540 TUE 5000-1200
>4000 TEU 40-80 TUE >120®
2 | Hang Ei (quX{ng) <80 000 DWT 1 000¢ 1 500
<160 000 DWT 1 500¢ 2 800
>160 000 DWT 2 800¢ 3 500
3 | Hang twg hjp <10 000 DWT 200 <3000
10-40 000 DWT 200- 400 30005000
4 | DQ khi Crude Ol 10.00620.000
Gasoline 1.0002.000
Diesel Oll 1.0002.000
LPG 500-2.000

NguHa: Tac grtrag hsjp
4.1.7 Tauvao luHag var€i c¥g

Khivachl KA dbki% anddan yn hanh tau néu trond1Q 4.1.24.1.3 S Wt thlla méan tau
mUuA /6 Wiy ¢p luHag. Qua trinh pn hanh tau trén Iy 3 f6tWchry (G KS2 Tt O | d.
néu trong MX4.1.3

4.2 Céac mo hinh todrva suius dQnhg trong mo hinh

4.2.1 Mdhinhmd phy 3 (dh afhg S

b KW & phthyfrén, theA 3 A -y Shijy tudtztho net quy Iutngfu nhiénl KS2 $g 1 K2

th€igianliéntp gi I Ot @h dihg czthdbidu didn bsng nst stham phan buxac syt. Ham

xac syt theo quy Iyt phan buY' P & 9 E L2 v $yWai &R WEMES sfMRnhiddz K %y O
fx)=/e'x @)

F(x)=1-e” @)
¢NRPy3 SsY
f(X) 1a ham neli 6 ghan bruxac st
FX) la ham phanhii NOK £ p &
x 1a khovhg th€i gian gi a hai tau lién #l.J dSchg
/ 1a RsnphQthucc vao mii ¢ &+ din Bg (1/gE)

1 KA 0@ BRWOkh&hgtheigiangil Ot Gh AEIzpSWEF R SNRyYy3I Y& KLU
sau:

x=F*U)= 4nU)// )

¢ N2 y W 1adsh ngu nhién co gia Rtrong khaA/ 3 6 nsE phiat siBRABng cac ham
Gwl Yy R2Y§gnt®ng Hdk cdc ngdn ng Iyp trinh.
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4.2.2 M6 hinh md pHy 3 du&kiRa thei tick

CéhaiOt OK ndindd d8 &R thei tidk (Md phag hog truy gLIO Gt 2 Y §Sd&Kplly Ky

trong BYng 4-9.
BYNg4-9:t KWTY 3 LIKp VBIME pilhigesui @ thei tick

t KWOY 3 v dz&Rh S0yl cr ©dzk OK AW A

Truy gp Sch | Céac sui?u vd Sdu kira thEi tidt (song,| © dz db & cac 8Jiu chinh xacd
OTe daliru |gio,dongche @t aAWTy 3€i | m¥i GWTyY 3 akkadzily v
gian nghién wu (met hay nhidz y N Sdukirat Y KA s yi® dBHa\
SWO f Wdz (NByYy 3 bkEi|thu thfL) WS g $ac suliu nay
gian (t ng gE hoXg vai phut). knongpA t g O yicRrn(
SWe.l TY a\ac wu truva su
iRu vd Sdu kiR thEi tidi f t
nhau cho ¥t cYcac fh mé phag.

Mo phag D atréncacbhgthmgké thsuytvd |©dz a6 g LIKWTY 3
KW 3 @khn ofa cac vu ruSdu | S TyYh loRg VRO  f Wigenhit £
kirn thei tid (cac BY 3 v L&hg| sruliru. Cac slirdz d6 KiRa thEi

S Wt xay dng trong nst hoXe nhidu | tidt bidy” HiSglu nhién trong caq
yNYeAo OT Iz § & |j sk ICh mo phy 3y Kdtly D
hoXD Gy ch@én nganh), ot sru| chung @ SXO (i NIy Bé. Tuy
hamxacsitthry 3 {ss QAL Y KA s VD i K \téc sliju wd

phan tich va tim ra ham phigp nhjt | méphy 3 { SY G WTY 3
6 O 13¢h nhLnhyit) vui cac suliu | viA  LIKWTY 3 rhIKt LI

thrng ké. Cacrsli?u vd Sdu kia thei
tidi sf Yhat sinh va md plag trong
mo hinh t cac ham nay.

Baham xac sithny 3 | s &g & BAND phy 3 dukiRa theitidi f £ KLY
G[ 23y 2NXIf ¢ Ot anghfpkioddgicsdadu thivig k& Bn siitNd/B du kiRa thEi
tidi Yy K Wy FuiazxS O 6 Kumig I (viidigia triun nhjit, nh/nhyit, va trung binh), ching
tacothds dQ/ 3 Kt Y & 9 Edd®d phlng. CaclcHid vd I$am nay xem FRIC.

Céc sdi’u mé phag W Sdu kira t nhién bao étn cac yu tisau:
- S Y detao8ong Hé Y U Ing E6WEo oA 9B O & va chu EsongTp (s).
- GO cB8As O YwRAYo WA KRYBD ch S
- Dong chy: tn® c §ong che O Y Kk &ung déhy cHKSo/wA  TRoMED 6 S
4.2.3 Thgy tridu
Suim O wegy triddz SOV SWI Gt 2 tbkng Kotligoiig hd sach $d:
(1) Thoy triddz G KAsy @GNy

BYhgd badom O wEWqytriddz G KA sy . ghgay B kn§ gE dic kE bida VRb Nam
trong nhiddz YWz yXKWROWEY RS ¢ dz8 uy Kishg@aa §ioRaw/siit va cac wu
truY & A Enigg KJAE, MmO weWidu th ¢ tdco thdchénhReshwvim O weWddz G KA s Y
O Sy (i Ady &iictxScentiment. MO 6 Sai sunay ¢h pli SWEH Ghisy 3 Ot O
phap thing ké khi so sanhovcac suiruth O S 2 & hjodtich$gp voiSINO € Wkiqy tridu
0KAsSYdSAWY %2 Y& KUWYyK®
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MO ®wW O S2
BYhgm O wW O Sy ghityi viri nghién ew c6 thdS We's dQng trong mé hinit K WT Y 3
phap nay chinh xacthy G N Mg O X0 (N B ga &lium O sOW (i Kgdz S W
cothdSyidiy Ot GwEP3I G 8yyH (isk OK2 OMmGidyiear yIKAsy C
YK A LIKWTY 3du 4y B nOME NBy 3 Ys K Wgthnh bay Bohggao v n S
phth sau.
4.2.4 Chdu sau clyy tau
Chiusauckeé G tnz BYRO & NE&nmyty OFe\E ang wui cac khdhg d trf R W sig
0 b dz yEKIW tréh Kinh..

M cAtcl &tdud
Ht o
T MonA Tl é tAud
Chiu | chiu
SauHd| sau
TeAd K
Tau g |d B Smax: 66 dbntawdos ntne
o -1 . Dt dmghiérigeha
PP : i u
Cat0 A Btdul . [MHeel DI dag
B : Da@sngaurongong
— o T .
\ ms °© D tr artoard viswgau
D tr dosab

Ca@s O jctintsalA A€hogO A dnhién }

Hinh4-4: Tham sUE | Gyh &idu sauluHag tau
Chiu sau clytauSWwo E¥ R KW &l dzy
Hy=T+Smadt b+Heel+ms @
¢NRPy3 SsY
Ha : Chtu sau chly tau (m)

T Mwy wewgl Gkdz Sy3a ESY ES
Snax 76 dbn tau gay ra bi vin tne chyy tau (m)
b :5 | 2sng%au trong song (m)

Heel :D tr do nghiéng®sh tau (m)
ms D tr |y { 2usyhg tRm)

MO wewye (tyr BEWWQ cBdusaucke GLdz YyKW &l dzy
H=Hq d ()

¢ NP y d(m)3a&chilu sau litag tau tinht m O yOW & YA 4USK
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Céc tham atrén s« S We thYo lupn va trinh bay trong cac@ ®WW SN& ¢
425 Muy vyowWt 1 NuOéga tduk W

Moy wWWuSWwO ERhQ tng sk thurtcgatau® ¢ NEE§gTp NI O K Wijc S W
xacShh, muy.  yeWaucd thdiinh toan t trang t (DWT) ga tau hoXe cac suliu thrmg ké

trong OCDI 200y  Wsdg méy NEW (£ dzvi théolf &3nGagl  we\bida (Xem

thém PhQIQ C, PIANC, 2014)

4.2.6 76 dbn aga tau do vy n tne (Smax)

76 dn gataudo vin t®  FOW ERh&hg $dut cong thae th ¢ nghRm phQthuec vao Igi

tau, loyi lurbgtau (he= 1 Ny Shi@ k& fn tié chjytau. Pymvis d@/3 Opy 3 1 Kt O
choty 3 Eag\dp cQthd, Trong mé hinh mé plag nay bacdng thwe cqga ICORELBarrass3,

va EryuziuBd 1 n8MNIUY K ©ho LMER0B §ht PIANC 2014.

4.2.6.1 Cobng tiwc ga ICORELS

cong tO v t &/ 3l ASAY dhg cho céc i luHag khong fin chdva te:
b Fn (6)

Sn,l = Cs_
szp \)1_ I:nzh

¢NRPy3 SsY
G :HRsdbn tau, piQthuce vao Renbéo GP  Erg W:

617 khi C,< 0.70
C.=120 khi 0.700C, <0.80
t2.4 khi C, > 0.80

D :Thdtich chdy yoMga tau(msd)
Lo :Chiu daitau gi I K I€Ag vidig goc

R SUFroude 7yA  niig\khong thvy 3 dz8 X0y GHNIWy 3 OK 2 | (i \WangddaS ||
I c quan tinh vagng | O niSti dong chy:

Theo kinh ngffim suC 2 dzR Engicd<gi& tRD.6 cho tau cb dtu, va 0.7 cho tau eh
container; mh XX , M

Vs Vinte matau (latd 6 & WT yidga &iu so wA  of)\(h/s),
h  : Chidu sau cRy tau(h=d).

4.2.6.2 COng tlwc a Barass3 (B3)
. NJ & & daguiit mat cdig thic rat gy’ dfinh dbn tau c6 thdR Gy Ijc \&iWL hdt cac
loyi luHy 3 (0 £ dzIithAnNiiRg @A SEid Wng:

Co\V? (7)
100/K

S\/Iax,B3 =
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¢NRPy3 SsY
K :Hsu N OKc: K K5Ww4as™®

S HswhtreT { Fivoincéemibbgneng (Iug khong kin chdhoXe luHag he)
1 KAY S5 ™MT nfvui €ac g kiphatinchd { KA Ss Y T

Vi cMnt® Gt dz (WYT WX WY Bnh&rioty O

4.2.6.3 CoOng ttwc @a Eryuzlu2 (E2)

Eryuzlu vaeng s S n chfidnh md hinh cac cac mé hinh tan t' hanh cle hang Ei, contailer
vache du i N2 y 3 du@ifa QuHa§ n chdva &7 khong tyn chdd  { | dz yiSkat qui tidz £
nghifn va thit IFLJ  gewbng thO (i plbiKtauS

ah 061725 a0 8)
S),EZZO.ZQSTEQE o R Ko

VUi Ko 1a meli YAS njiig\Wwhong thvnguyén piQthuce vao quan R3S gi a bd reng luHag vui
bd reng @a tau:

9
e 31 khi WV < 9.61 ©)
K _HVT//B B
=
I KhiV—V2 9.
i B

Hsruo=10 KEW3 516 WR GuvE caBlgi kénhte 1 K$ Y 33 Kt 16 WEhUE.

4.2.7 5 | 26ng3au trong song (Waveesponse)

Khi clilz (i dn@@ma$ong tau co HsxR | sng$heo 6thanhpth.¢ N2y 3 Ss Gk o (|
tt RYZwsS 61 St @®ykaay rigang (o), va xoagaitau (pitch) 1a nhng thanh

phl-y OKNY K hgegl NJG £ B4 2 K Swdg (tQKAV D #o & thanh pin dao
Sengnaymaco il Ny K @ & &/ tr Scif tau trong séng.

Earth axis x

O

Heave, Z

Hinh4-5:5 I 26ng3au theo 6 qu Syo
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4.2.7.1 Cong twcth® ¢ nghRm oga Nhjt BY¥n

¢ KS2

LIK W T Bhr t IBIK, tchueyO 618y nguy hin nhiit khi tinh toan chiu sau litag

Swecholagayradh Ot GngR: 2)y & WdhiRkKtrén cadHinh4-6 vaHinh4-7.

DI 2 cngSangd3c theo tiQ tauky hiRu 2 l1a tuhp agl
xoay %O

cql

R by2awgS

REy2AWMSSE 0 KS I FAchd 0

6 LIA (0 OK A ¥rig 6w 3 O B K S R hgRditBd kyyhBu 2 (nghiéng) lawhp

6 K S| @ Achdxbay Agang Rdlligg). S

Z:dadsngiwng(heavingixoay) GauPitchingpngdng

Hinh4-6:5 I 26y 3wn§ @t

P

0t dz 0K S322(ERRNCRYIB)

Z dadsngiwng(heavingixoaypgantauRollinglongdng

Hinh4-7:5 | 26y 3wn§ al

Gtdz §KS2 LIPMWNGR2E14) 3| y 3
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Cac gia BvazS WO /$OW ERh@ n® hinh toan kK hp th' ¢ nghRn cho Hu hdt cac |gi
tau phibidy O35 o Do Kk Sy vakhYy N yirA hanhl Kt O Yy K adstiddu¥ dz Ss
S Wethrmg ké vafld G K £ yH¢h3%Uh@n tBa cho vRe tra aw. D &n nghién edz  §cW
th’ ¢ hida bei nhém chuyén gia Nt BYn (Ohtsu et al., 2006; MLIT, 200Mat srkdt qua chinh
S Wt xujt b¥h bei PIANC (2014).
1) -t & KS ReyAwn§agl (tdz (KSRez LIKWTY 3 R
GiatrRl By IwnGraghp2cothdSWO EY R GKS y I | dzf aZziNWalsHE < i dzl y
y' K WdhiRatrén Hinh4-7 vaHinh4-8.
¢NRPy3 SsY
Hs Chiddz Ol 2 asy3 Os y3IKel
Lpp Chiudaigil K I€Ag vdiNg gocaa tau
/ . W séng
Y Goctobeigi I ®VHE & 2 yug oy tauk W
Vs lavn tne tauchyy tau

Céc kt qu¥trén biddz Hg £ & c$hW hira cho tau cé Rsrthinh ding Cb=0.7 va yn tre chyy
tau nsm trong khohg sao do gia 8. bbng khahg 0.1

Z,/2H,

5 F

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

¢'a AA ZvabiénS song

0 0.5 1.0 1.5 2.0

Hinh4-8:/ + O KLY wigacgR| & Ltz RavCna Beave va pitch
NguHa: (OCDI, 2009)

(2)-t & KS ReyAwnGagl (tdz 6§KS2 RKWTY3I y3IlLy3d %
Gia triza c6 thdE + @h bBngcong thwe sau

H, B . 10
Z, :O.77 -l-Esmeax (10

¢ NB y 3 xBayngahg (@Il)tn nhjt £y, O OSWEEL G KS Yy KW &I dzY
e0.35H g, (12)

gin

Max_ m& - mge /

C

4-13| Tac g¥ Nguydn Minh Quy. email: quynm@nuce.edu.vn



VuA  >3wsflikhondttwnguyén kdSdn chénh RO K 6 dassyy ISmkd S K € Mgifa
Se dre séngTich suwcga hai gia tRy £ & €yl K WSKiy trong khohg> ©8-7. T
(3) L achn giatun nhjtt (2, 2)

Giatquy KTy (i NRYZAZ%) &S HO 33 Wi (GBE&s d&Er  chidu sau cliy tau do
song:

b=Max(Z, Z) (12

4.2.7.2 M6 hinh toan theo ly thuyi 6 ®h cry

| Wy A ROWRY G Kdzt (i bldglgiektau BhecXI€i Gian. GYs' trong met kho¥hg thei
gian th ¢ Th (9), xét cho neli  LIK Yhyiga BBHAgG c6 chiu dai L(m). Xéc siili R éng maSau
@ W qua gia tRp trong khdhg thei gianT.SWO E¥ R $KW al dz 0{ GNI GAy 3T !

Tau
s Daésngtaurongong
Wiy /\ /\ // o e
A
SRGRAVES’{VATENS 011
———— i T -—-- —————P2
6G lutndadsngmachbl 6GIt,nda®ngTwcb2
Hinh4-9Y 5 &ng tawstrong séng
P(6,T,)=1 -exp( AT, ) 13

¢ NB y Re@s S WE tinh bing cong thw:

n, mZe IOa 1b? (14)
=~ |~2expe—-—

2,0 ¢ 2Mm

¢NRPy3 SsY

Mo MomengO 1 K&y 3 6YSs YS FhtlphdRy Isndishbai:
m = QS (w,) dv,
0
my :MomenifO K I Rh £ ph@R ISngHa tau:

m, = fjveS(w,) av,
0
S(w,) PRI Zng®atau

Nddz XSP(b,T.) = ¢, cong twe (13) cO thdwidk IJA Yy KW & | dzY
1

e a aT? m, 5&
b=\m é 2Ing In(1 3/%—“ /—
8 ? ¢ N @-}L
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C6 thdphat bidu cong twO Yy £ & vy KWy a8 lc da® ngRiintén § G twdlz BWO S
cga séng trong kh¥hg thei gianTh c6 xac st PONA gia tRod IO E S Y 6 f Kr'wdoS
song) Bng a. Cac gia fmo vamz la mé men lpc khéng va pO K I® BRNC! pBrudao
SGng @a tau. Theo nfuu tai [Ru nghlen OW XAC skt cho phép ga tau it gy o\ khoth

104 Sch 105 tuy thueO @ & hjt By YtSThay vao ki thwe trén ta co thlE | & K$ dS

tr bRWA (chglya $6ng.

Chi phitn nhyt &p ddhg mo hinh nay la phE + ®&h $SWe ham trugly’ R bng (RB0)aa tau.
HiRa nay, c6 mt siphth mdy G K WY 33 AYg L) OK dgofRndyl f LY SW

Met srkat qu¥ap dy 3 TR W LIK tdkBY2y ta& 8/ Rl dKS (L dz gepinbmnn 5
ot e@TtARVB NE & ®IKSBa2PIANG@ZEsUgE a chidu sau cliy tau va my’  yeWa tau la
i A s dHECBKYN 83 6y Bukvao libg.Hinh4-10vaHinh4-11f £ (G WOy & thindauvy 3 A
s6ng,t snd/T va xéc sfit chyy S fgataueo cong twe (15) Nhinbicdz H c6 thdthyly

(0 NB y&hg WjpNoW & 2 v 3i 16sWsY YV KW | KebgyhBodzidSanwO $ B | &ngS
cga tau. Tuy nhién,uit snd/Tthyp va chu Esongty KTOYyW KEKW yteé HtE St ys

3 H_=2.00m, and V=10.00knots
x10 5
2.5 T .
—d/T=1.30
—x— =132

ol | —— =134
—A— =137
—%— =139

P(V.kc)

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

Hinh4-10: Quan HRchu KEséng va xac sft chjy St & d/Ti (& PIANC)

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

14
1.35}
1.3}

1.25}

115} 1
T Hs=3.00m [
1_“/"* —— Hs=2.50m | |

—&— Hs=2.00m
105} —&— Hs=1.50m
—#— Hs=1.00m

8 10 12 1 16 18
Wave period Tz(s}
Hinh4-11: Quan Rchu KEséng vt snd/T theo Hs wi a = 3x10° (theo PIANC)
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7rovoA  |j §@ama BSACREjnhtheot sugi aR | Zng$ga tauchidu cao song#Hs), y K W
thdhi?a trén Hinh 412. i cuing tRsna = 3x10°, t sngi ab/Hsil K I eryiiS S tdkhiEchullE

asy3d HKswLS Ny Icl $yEvindaScyy t8u. WA ¢ S tr R W sng tau

do song theo yéulti cga UBSCE Bng 1L.Hs intre chj@ Gk dz Ky XK TYWmn 1Y 2
SHagth€ichulEa 2y 3 | Kty A KEW mna o

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

=

B/H
N

—V=5.00knots
—»—V/=7.50knots
—o—V=10.00knots | |
—&—\/=12.50knots
—— V=15.00knots | 7

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

Hinh4-12: Quan RRchu KEsong va't sib/T theo Hs vaa = 3x10° (theo USACE)

¢ NRB y &hg ligpNtlych luHag dai, chiing ta c6 thehia lH/ 3 G K& y K y@ hhOK TR N/ & 2
OK2du I8 &s ydau kit nBidne mG g2 OV ESY Yy KW Ri.RKEcysiH (K I ¢
chyY S lga&tau@én toan s hanh trinh di chugn trén luHag (Y Y LIKGN) g &S 2

P=1 6(1 P) (19
j=1

4.2.8 D tr do nghiéng Reh tau do gi6

D tr nghiéngfshtauR2 3 A3 Ot R 2yniI8H & K O & Fm Béitrong$nd hinh
VUA 11 8ng NSAu:

BYng4-10: 7a nghiengROK (i t dz Rdd kikEwmhaht S A

No. ¢ NEMg hp 76 nghiéng Raht wr 0 &
1 Khu v c it gi6 va tugh luHag thfng 0.5
2 KhuvO NGO 3As5 yneéhgvy 3 Os 1.0
3 Khu v ¢ nhidu gi6 va c& gn cong 1.5

76d tr do nghiéng®sh tau wi géc nghiéng tabwrS WO  E Rhdingcong thve sau:

3 1
Heel= Fkggs'anR 1)
¢NRPy3 SsY
=  HRsb A f 38 1SSt dokNy & yEtL Wh ElogEgiids gy
cga tau. knsm trong khdd/ 3 nd@'1T o1 d$p  YRWMyEIRR&ang tn
thiscl y G2ty KTy o®
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B : Bdreng tau
wr  Gocnghiengtad WO E¥ K 6 NP vukira®éudron§ By 3 X

429 Khaothgd tr Iy { 2di ying Rw
Khothgd LIK5y 3 | i sih@taugn) phthucO OB ehjt @y §& W W S Hg vat dz
Swke yKW &l dzy

- Beng0.5 mOK 2 €ng Mpwdy JtSdu;

- Bing 1.0 mchody VtRhX v a; va

- Bbng 1.5mchody yt3wnghogmdy St o

42.10M O yc\hyy tau

{1 dz 1 K® BwngdW Rwsugtau, mO wEWyytauydu cuSWwO Ejhdeng
hi?u sgi a chou sau cljy tau va chdu sau iy 3 G £ dz  éUiRRa troggikeddg tiv(5). Co
bakhYy Ny 3 dfra: i K

- TyitheA B Al dgm & eWiddz | K § §org tauSpA JASchSmO € Widu
O 2wvas ItHag.

- TYitheA MM Al dgm © weWwddz OF 2 ~ & Ty \BhY tau, tuy nhién ti€i gian
duytim O sOW Yy L & df Kbayaaco fFud Wi /8 Wia chiu dai @a luHag wui
vint® YK ul.Mvdz OPynEh QIKyOW f s y ntihsyRriditidoSheo.

- ¢ N y &hg ligNdivO € Widu khong co trong khing thei gian nijili RSkdt  thEi
San d kidy Gt dxO S luckndy thugy Engdd chy tau s¢ quydi RS hoe
ph¥ gi¥m t9% hoxg ptv hay kdhoyO K (i adlag. S

4.2.11 Chidu reng luHag tau

Trong qué trinh cjy tau trén ItHag, dA  Gehglna §6ng, gié va dong ¥ntau, tau s chuyda

Seng theo qu Syo hinhésik @+ RshgZun§quanh tim kg (haytuydy S WO YK  twh)NIW
MwO 6 R I &sng$HRah khbtim luHag @ma tau ptQthucO @ é&l8n o nggji | ¢ (séng, gi6 va
dong che 0 @t cihiNéyi 8a hba tiéu hay thugy &ngdm a trén mvO ¢ B | ZsngBay,

y 38ita c6 thdE + @h I82nluHag hay néi cach khéac 1a chi reng IuHag ¢h thidi d&m bYo

tau v n hanh an toan trén ldag trong net giti hyn nhyii RS @a Sdu kirm khai thac.

b KW Sn Ldfphltytrén MOHRNh moply 3 Y KIF YK 0 C¢ ¢ hiru $dpivh iais v 3
toan nay. Tuy nhién, % tich lp mé hinh FTS vao mé hinh dong W (vessel traffic simulation)
viy OKih ¢ KiRK  gc\hWRa nay.

Hi”a nay c6 et UK Whg dn va tiéu chily dE6t & KS & dhiduaeng lttag tals G NR vy 3
KWwhgdnaoat L! b AcpeMdy K IFtE GSWHg trong md hinh mé phag nay Cach
thwe va thyll G 2Uma/hink ki tra KHiFy Ny TRehSubag atau d | G Ning dnkayd
PIANC3S Wt trinh bay trond K WTyYy 3 p

4.3 v dz&%h @n toan d khai thac va chiy tau trénlutHag

7di £ dzjOS WIKdB4.883rén Iy 3= O 1RO anliodzdtrors)
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BYhg4-114 | dz SN &8 Wl man.
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BY¥hg4-11: v dz&%h &d chyy tau

Hyng mQz

v dz&8Rh$S

76 sauchyy tau
Chdu rengluHag tau

Thla man cong thctrong MQD (X

Goc xoay ngangih nhyt (roll) Khong qua %
Go6c xoay gc fun nhyt (pitch) Khong qua 12
Yéu €u wd tau kéo Chgwdt K2 ®AR dz |j dz&

Kha¥hg cach an toan ga cac tau trén lbag

Bbng khahg 36 chidu dai tau

Tm nhin

Theo quyShh ma hg WQ

Vi n tne chyy tau

¢ KS2 Whdga g wQ®

Mat srdj dz&yh @k thurld d& &) tau

Tai lRuthong sk thufd G Ny Ky Ny

Ghi chi:®¢ N2 y &ng igNiidu sulirdz dEt G/ KS OKNY K By ® Dt @ RKW SNWy K

MQD 3 s&bi cljé
@ St AMg tau lai dil yéu du cé thdtham kho.

0 £ dz wc Mk A Técd'thdiham ko b% 3 tR WS N & dnindtrSga PIANKC.

BYng 4-12: Chidu sau cljy tau theo kidn ngRpga PIANE014

Chdusaumc| Vintre 7dukirmsong | 7Rchji § Luy 3 8| Ly 3T 1 KYg
y We yéu éu | chyytau che ctoh che choh
<=10 kts 1.10T7
10- 15kts None 1.127
> 15 kts 1.157
So6ng niu T 1.15T Sdn 1.20T]
h (Hs <1m)
Tytcy |Songya T 1.20T Sch 1.30T]
(I m<Hs<2m)
Séngtn T 1.30TSch 1407
(Hs>2m)
7Tachyi St é
Bun - -
TSt Y TVt cY Cat sét 0.4 nf 0.5
7ytowy” 3 K 0.6 n 1.0m
Ghi chu:

- | Whg d'ntrén pha p vui tau co nuy”  $CWH

. ChuEsongTplyy K10/

M ENghhpeT NAM m, §y T= 10m

- Giatrchidu cao séng Hs co¢hi K | ety $husc vao i tru] Kt O y K ewnyhBinyi 3 €
tidu, ti€uchuin an toan va chukséng. Do py, trong khai thac Ibag tau ¢h xem xét thém

choty 3 Eag\wi «Qthds

- GiatiNbsy ESY €hgPrji) GRrbRn, dinNbism

hiLd yCc\WRt.

ESY E@&ditr (iR Eiy (0 NIW

4-19| TAc g¥ Nguyn Minh Quy. email: quynm@nuce.edu.vn



/ 1 ©3 b D THUdgr TOAN © A MO HINH PRN MaM OSEQ020

/ KWT Y Fgiviyfhi@ met sruthurt toan chinh s dQnhg trong phth mdm OSEC 2D (Phth
mdm quy hojch va khai thac cong trinity 3 0 KS2 LIKWTYag). LKt LJ Y& LK

5.1 Giui thi?u chung

PHh mdm OSEQ020S Wt nang §p va phat tria d” a trén phién Bh OSEQ017 $ dQhg ngén
ng Irp trinh MATLABIrong phién Bh nay, toan ks cac lyng m cong trinh 8/ 3 Ssctich W
hp (OSEQ017 chund phag IuHag tad. Met stithucc tinh gk Ys KWY K Yy KW &l dzy

- M6 hinhs dngLIK WTyYy 3 LK} LI hmd philn§ ndiu hhidh ke 's&i?a r€i rjc
trén tr(x th€i gian (discrete event time stepping).

- vdzt G NWgh KK B tnd WS piiag ndu nhién theo ham phan b xac st
& 9 E LJ2 y Byditilddtiahg ¢p nhit brusurg theo suiuthny 3 $As  (igh dihg S
6 G NB ¢r@ hjp »aMd ng e reng).
- 7 du kiRo thEi tick bao dHn séng (chdu cao Hs, chuBé 5 y 3 ¢dndy s@rig DrK §ib e
Sc @t uhgWio), va dong iy (O ¢ Bt TRg\Wong e 0 ¢S pHag ndu nhién
d atrén cac suidu thny 3 dskirHEI tidi  sf8 Yhan tich trong nkidz Yy Nryhe
0 kY hyp khong co sliu thrmg ké nhildz v N Y Bs 6Qhg nistirugia tr3SXe song
6 0 K Siitra I8% kinh nghRn) ket hp vii ham xac siii S A0 B8y G NR YW/ KW
trinh.PhiénBhnang§pogk  / KWTyY 3 {iphbkheHOa 40diRdy LdB o thei tick
trén tr thEi gian.

- M O Wy tridu trong thEi gian nghiénwu (met hoXe nhiddz Y N ¥joS VBIW @t 2
(i NB Y3 Y Sidmdbyhe the® Whg gE vat ng ngay

- Céc fing mQ cong trinh ¥hg bao d¢in luHag tau, kh g p tau, khu quay & @ £ du%iza
hanh WA 8 W6 trong mé hinh.

- 7dE} @Gh &c tiEi gian Shg pA S 5 X T Hd2chE (i NB yAdkiRESHE tick va
iy Kby KKDKMWKSIOY RhCeh ©anlhat®@m S gt | K Erp trodgicacO S
BYhg9 va 165 Wk thidt Ifp trong mé hinh.

- CLdzicPMEnIgh G KEY K Ot g0 Y fgened@ithed Wy khu keh (c6 4
nhom bdh la container, sing hip, hang €i va nhom lah khac).Cac théng sk thurt va
Yy Ny 8vrihanhgt Gtz SWE Gt 2 GGNRBYy3I Y& KUYKS

- /10 Ys KUK KReyEA CBaBitzHo u$ tre va nghieng® K G pQdz ERWD S
theonhddz LIKWTY 3 LIKé YK VK ngyPih &2 G Wid Irp trong md
hinh K a W @iy tiaK O Nl li@ogating baitoan Qthd

- 51 26ngSyl {0 tujdzkid® Wa &/ LIK WT Y 3 (cfiidB IregigIu-ng tau)ily  LIK WTyY 3
Swng o Ssau lHag tau) va chs WO  LIKdEZ.aSvao iy 3 1 K du ki@itadtoas A
S WE th/la man.Vin tre tau clyy trén Iy 3 S WS dhmh t Seng thei tidk d” a trén
chd[n aga PIANC
- Céc sliRdz d8 iRa thei tid md phy 3 &b hinh't Seng kidy'  %h va so sanhui
cac suiu thu thrp. Cacsliu kidY BK a2 f[ehxyli e § \WBISHhud tiza
cho viRe kidm tra.

5-1| Tac g¥ Nguyn Minh Quy. email: quynm@nuce.edu.vn



- Céackdt qu¥cga mé hinh bao lgn toan I cac suli?u thring ké qué trinh hli en§ @a
cYhg, suiu hoyli srig@at y 3 O 2 vh oSind. 8diBchi tid trinh bay trongPhth 5.

52 CacY'st Sdih ga md hinh

Céac module chinh vadkcju agt  Y'b  KtltyickiaSrévi Hinh5-1.

1 -
[ Xag ngméhinh }——n Mg bsngShg 6itaunghieam 6dukiateitict | !
1
1
1 ) . =
1 Tlgytridum cA tc 6 dukiRmartoan Chinsaclkhathac :
| o e e e T N . ImImum—=— +_ ___________________
[ M@Hagd kiR }—»I Bdukirat nhién Ta¥incshg M crlte !
L . N — I EREEEEL |
|_ __________________ } ___________________ 1
[ Cacoduledutra ]——n ModuledumtrathEitick Modulecntratridu Moduledntratakéo !
1
1
: ModulddmtraluHag Modulddmtrabdn Moduledmtratrantiau :
> . e N
r ___________________ + ___________________ 1
[ Camdinis O1 A}——n Mainhdadngtau Maintsntaudos ntne Mdinhaurttl A A :
! 1
| XaOoGsau sthd | Xa® ochirengu-ug Camdnintkhac ||
- . s . e a
r ___________________ ¢ ___________________ 1
| ke ovirkatq? | = KenO 60iRasong KO oghb & KenO odarighty |
| 1
| Thongw Cangtau Thongwe C@ngbdn Thonge Clloglg |
L . .. NESETESESESEEETETEIES v SESESES————————— a
v

Phaticttnil uvd Gutl vékhathac

Hinh5-1y / + O Wt /SKyTydd G Ny K
BYhg5-1: CwO y Ny 30100 as Sdzy

Nolabs Sdzy | ab Sptgy Chi i

1 |Xaydngva |Guhinhvamg |Quymd,sf AV 3 Ot Tc PO kg il adng
nhrp sui?u | bbng dhg trinh ¢hg trén M4 bisng va n§i wr) bao én luHag
cho mé hinh tau, khu neo c8, quay te tau va kdh g p tau.

7Gi tau nghién Bao d¢rtn suoyi tau trong t ng nhém tau, cac kich
owu (i Kvewa théng sy’ Ny 8vrfhanh tau, 't trang d
kidh (%) galoyA (£ dz S SuiablIBA 3 (idil
cY¥hg. Tau ch hang xit, nhpp hay hang hai cti.
Chi tt xemBYhg 6-1.

7 du kiR th€i tid | Bao dHn séng, gio va dong 58 & Wb thanh Bhg
tth st xujt hiratheot y 3 tK W @ltn. Tong
G Ny hyp khdng c6 sli?u chi tidt, co thds dQng
hamphanuy p @ / + Guegki KK e && W
Sthh d atrén cac gia &hrmg ké g US fiigwuan
tam (séng, gi6 va dong ¥). Chi tit b¥hg tth sujt
xem M 8.1.1.
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No

at Sdzy

at gy

Chi tidt

Thay tridu/m’ ¢
y We

BY¥hg thgy triddz  §c\Way d ng cho t ng gE va tri
thidu la 365 ngay. SdAQigm O wWduth O S 4
chinh xac nht. Chi tik b¥hg thay tridu xem MX
8.1.1.4.

7 du kiRa an toan

7 du kira an toan ckiy tau bao ¢in gii hyn dao
Seng @a tau trong song, gi hyn bién Iubg (¢ hai
LIK WO ywA3 SOt il khang RSkt gn
i NP yddkirSkhai thac, vasst Adg tau lai di cth
thidi ® /du kBal S/A (0 2t Wik ISpWrong

Bing 4-11

Chinh sach khai
thac

Thidk Irp chd Se chyy tau trén ItHag, \rn tre chjy tau
@t |jdead luag not hay hai chdu (cho phép tau
Wi K| & nOSH#g theidrév luHag hay khong).

M6 phag d
ki?o

7 du kiRa thei tick

Toan ks Sdu kiRa thEi tidt (séng, gid va dong )

S Wt mé phag ndu nhién va biy’ HiSheo t ng
khothg thEA 3 A I AOF Dz ¢Sdze du WiF A
th€itidi /fOWE SY f itrohgkrbtyidhh t$nh
chyy tau.

TauSdn chg

Cac khdhg theA I A [ AL gBSpKat sinh va
moé phag ndu nhién theo quy Ipt LY P dyi thu?
nhom tau va tau ch hang net hay hai chddz  §cW
phét sinh theo quy It srdon d a trén cac't IR8 We
khai bao trong &4i?u vd Sei tau néu trang M trén.

MO wW

MO tOWgWIygL) GKS2 Sggiuy
Sch W 3 G kid ¥oat trong hanh trinh gly
tau.

Cac module
Kidm tra

Kidy (i N kiRoS

thEi tick

a2 Rdzt S oy SWMkBY & 21t &GngR |
cga tau c6 sm trong givi hyn cho phép hay khéng.
Nddz /¥ §va gii hyn cho phép, tau p#i chE Sdn

1 KA d®kiRa tEEAtick thugn Ui va trEi gian clg
0t dgOS WY B S aewimde vBKE

Kidn tram ¢
y We

VuA  duSkRa thEi tick cho phép, mé hinhsskidn tra
m O ey tauO s ¥IYo hay khong. Nu

1 K WHEDYSG theA I A | yE O dvebha G0 &
kich hagi  Odh&hi cBdu sau cle  ( ¥mddo S

Kidm tra giti hyn
bién luag

Giui hyn bién IHy 3 SR i 8lSY¥m IS0 rsng
RWA (ichgla $6ng, gi6 va dong ¥, daoSeng
cga tau trén m¢ beng khéng B@ W qua gii hyn aa
haibién iy 3 & dukiy i & NOBVNG 4
hinhxEt @htBEA 3 A I YE O amckblalolkkiO (S
th/b Y Ady kiR A

Kidm tra tau kéo

S Mg tau kéo yéuldz SOV ERjh@ afeén
chidu da cga tau. Md hinh s kidm tra su kg tau
1S2 H0O Saafvass Mg tau kéo conyi co
Sq hay khodng. Tuy nhién, mé hinhasimh toan suth
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No|at Sdzy at gy Chi tick

it dz 1 S2q, cpriter/ 33 1Sk yE 6 m&bin dr §
mGd % g\ kidn bei chuyén gia.

Kidy G NikioS|¢ NRB yEhglighay 3 1 Ksy3 OKe L
chyy tau chiddz K lj@gnhadién lHag. TIEA I A | yE
6 mPpDHWO &l phykii tabkia ra kfbluHag.

¢ NP Yy Ehg tihINDMAE Y md hinh % tinh toan su
Iy Ot O ik cildS AK | yeEhED Wen |uHag.

Kidm tra bdh ¢ NP y Ehg tigiNgiveY cac kdy” diSbrn, mé hinh %
GNY K &aéd dLidd ctau lam hang xong v
r€i bdy” PHag'thei, md hinh & tinh toan su AMg tau
Sy A ABA | K dgdzy GB@RMESBhép ¢p

bdn.
4 | Kdy Fhva |7 duki?o séng, gid M6 hinh st” Seng kY % va so sanhdk quy
in kat quy va dong cbly Sdu kiR th€i tid md phag wui cac d liju aqp nhrt

N2y 3 YipdSignpengbikdz HBi i 6 tSh
swi U K&A KMn it ng ydu tuh€itid.

Théng sthoyt Bao d¢in s AWtau, thei gian cl€ tau trong sut qua
Seng @a tau tinhhanh A Yy KW $Sn  LIKjdg/hang MO
f AWtranh tau trén ItHag (ndu cd).

Thong suhoyt Bao dritn hsnbrn bdn, tvy” 3 nrig Wang qua & va
Seng @a bdh th€i gian cl& bdnh aga t ng tau.

Théng sthoyt Bao ¢in h’snis dQnug Iubg, sUuly G N3 yiK
Seng @a luHag nhau trén liHag va tI€i gian cig luHag aja it cY cac
i £ db v&Ei c¥hg. Suth tau khong co mO W
Sdwao ItHag va suth taukhéng thdwp n hanh do

1 K& WiabYS dS iira thei tid.

Phan tich t Cac k quymd phiag cho phéphan tich s \Wdz
Wdz quy mod va khai thac#ng. Bai toan phan ticodhk W
S Wk trinh bay trond K Wy 3

Ghi chi:Cac module k' (i Ngc ap3gcho i + din vBtau Eicvhg. CActBA I A |y
chEo H OiyD €6 ¢ Hip PEK i WEOW EY B $ KW dndhy. Gt dz S

5.3 Thuttodn trhng quatqua trinh hanh Miogl (i #hda 18 cohg

Thut toan tng quatqué trinh hanh b ogl { éhdd B S 3 & thdhia trén Hinh 5-2
Ky az2td Ly (2VviPLKDY R (daz SaeByiditrohy KWy K SW
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BYng 5-2.
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BY¥ng 5-2: Tiéu chdin kidmn soatan toanchyy tau

No. Hyng M kidm tra Cong ttwe/yéu c-u kidm tra ThEi gian ct€ tau
1 |7 du kiR th€i tid Goc xoay §c va ngang tha mén Tau clg (1.1) va (2.1)
Sdu kiRa trong
BYhg4-11
2 |M O Wy tau D tr swg tau theoCdng thac | Tau cig (1.2) va (2.2)

(12) hoxe (13); hoxO
PIANGrong B¥hg 4-12.

lj o

Chdu reng bién luHag

¢ K S 2ungkiWPIANC (2014)

Tau clg (1.3) va (2.3)

SU AMg tau kéo

¢ KS2 fhdgat ng dhg

Tau clg (1.4) va (2.4)

v dz&Rh 8y tau

/It 0O

Imtzad tr&hh tau trén
luHagcoat y' 3 Sig\dys

Tau clg (1.5) va (2.5)

6 | Bdn gptau

7w© K I

&

& phﬁpElneo
crpl KS2 1ih tizdy g

Tau clt (6)

T

Tawele (1.1)

<
(]
(%]
A

- 1'

No

4

Taele (1.2)

\f nhanlvadu-ag

Yes |
<

|

TACkE (1.3) ]

<
-

Y
No

Tawte (1.4)
Yes |¢ |
No
&tAd Tawke (1 5)
Yes
v
[ \f nhanlvadu-hg ]—b[ Quaiys tau

Yes

[ G pnedau

TaelE (2.5) ]

|

‘

Takée@

TaelE (2.4) ]

|

%

¢—>t‘|

Tawele (2.3) ]

%

Yes|<
! |

Taele (2.2) ]

Yy
No
Bdncrp 5
B \PngneeTawl€ (6) ] TR tidt?

o] |

Taele (2.1) ]
|
[ h |
Feibdn ]——P[ Qualye tau ]—P[ \Pngneo ]
Hinh5-2: Thuttoan ttng quatgk  / KWTY 3 G Ny K
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5.4 Thurt todn chitidt G £ din g va lam hang

Thuttoan chitd cgt (i dh déhgdrinh bay trong Hinh... X0  ERhGhEAS I A | YEO G ¢Pmdeé O
S/ GeEan BDKOE EIPKE  OP T NIKWRDVER BAARES I A b yE bomedkmdz ¢ O f
Sdy G ¢e&EAmM KO ¢ hlckd Gtdz S

1
NIppsrUi’%uch(mdﬂnr(0,0)_p: NippsidiRulsitau NippOdukirnthei tidt X !

[ Mdhagtauincyhg ]

—»[ MPHagsongid & d/c]—

[ Tawte (1.1) ] [ Tinlgéaoayngantjau] [ Tinlg()owa)OCTJ

- agrinel étAud TintoAmadsngtau Tinks dsntau

Nghiétgghtaudagio D tr duiswgau Tinlizsad & tAud

[ Tinim cA tcl etAu]J [ Tintr€igian & tAuj [ Tl'nlchdur(;ngwnhéth

—[ Taete (1.2)

|

[ Tawete (1.5) - 8tAB
[ Quatye tau ]4—[ \f nhanlvadu-ag ] [ Taele (1.4) ]—
| >
[ Tawl€ (6) ]——V
taw

Neaf ptau

ﬁ o

Hinh5-3: Thu t toan kidm soat hgyii 6rg tji chhg.
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Ghi chu:

a,bY 350 E2l & y3IaiwyH OOLNEKD iichiggrsong.2 1 & S

Max: la gia tRcho phéptn nhyt cqga I st gl xoay ngang va 2 | vhg ca tau.

MNCT: mO wE¥Hy tau yéu &u; MNT: mO € Widu tyi th€A o thnh toan.

TGCT: t8i gian d kidn tau chyy trén luHag; TGDT: ®igian m O  wEWidu duy trilsngvaty KTY ab/ ¢ @
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/1 ©3 b D GgIPHEJ VaPHIN MaM MO PHONGOSEQ020

/ KWTY Fiviyhte2 nodul chinh ga phth mdm OSEC 2020 (Rthmdm quy hojch va khai
thaccongtrinh® 3 G KS2 LIKWTiag). Mak hinld chihbga pih mdm mé phag
cogiao dRY Y KW KAWYKN &Raw

4 OSEC2020 - X |

Downtime Simulation  Underkeel Checking  Help k]

PORTCOAST

———————=

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

Hinh6-1: Man hinh giao dfa chinh pth mdm OSEC 2020

6.1 THng quan

PHh mdm OSES Wt vik bsng ngén ng Ifp trinh Matlab ¢y Os KF A Y& SdzyY Y&
phfag quy hgech A 3 Ot  Yddzeydayi S A

6.2 M6 phaghoyli cr§ g phQx vQthidt kd quy hoych

6.2.1 Kd cyu aga md hinh
at Sdzy ngdwaharnd Wi cAdc mé hintva thut toan chinhsau:
(1) M6 hinh md ptiy’ 3 duki’a t nhién bao ¢t séng, gi6 va dong ¥
(2) M6 hinh md ptiy 36AS (ich ding S
B)ast K WyKK E RadRaf &u trong song
(4) M6 hinh xac sfii  Eh@&hY\6 N v Bt oy cga tau
(5) Thui (2 + 3h cachi8gias clt tau
(6) Thuli G 2t 3h hanh ©nh $ky tau va tigi gian tau hgli 6 i SShg
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6.2.2 D li?u chuin b3cho mé hinh
(1) Céac sdi?u thrmg ké d song, gié va dong 8k trong et hoXe nhiddz Yy N'Y
(2) SUiivdm O weibng thEi gian mé pliag

(3) SUiu thrng ké ' Sei tau: bao gtn lojA G £ dzSTOTEN @ AN Y §yRa, KAE Bl K
thrmg ké dloyA  @jhg héind/ga t ng loyi tau,...

(4)/ + O 1 N® KO KoN‘wd Idag tau bao gt loyi luHag (| nhién hay [jo vét),
kN O K teiini@Ve S W che cli, ...

(5) Loyi bdh, su Mg bdnh cho t ng loyi.

(6) V3ri khu quay te va khd/hg cach t khu quay te Sah cac khu Bn g p tau.
6.2.3 Kd quy¥ymo phag
Nai dung chinhva k&t qu¥mé phagcga Moduly £ &  f dh: Et O S

- SU AWg @at ng loji thu va g suau aat ng lojh 8 o phlag;

- Toan ks thEi gian tau cB (i Nd\khi tAu neo pp bdn va lam hang, badHn: Tau ck (1.1)
Sch Tau ck (1.5), va Tau @&\(6); va sau khigi bdn, bao ¢in: Tau cB 6 H ddn Tau &8
(2.5).

- Thng thei gian t khi tau Bl WS 4SSA 3 o Rhi tau Ei chg turn around time), bao
gHn: th€igian clE tau, theA I ALy (W d B /SO i EE# dliayzir kau va
crp bdn, va ti€i gian lam hang.

- Suth hoxX th€i gian IHag khong tlklkhai thac do song
- Suthtauph¥igdbmtyha R2 §i Oy W9y tau;
- SU Mg tau pi xd.J K bgyhdn tHgo thEi gian;

- Try 3 gyf WV K Lné Bre x@Wwho t ng |gji;

- Treigian lfn bdh (f sngi a tag thei gian kkh S Wes' dQng va tng thei gian khai thac
GNRYy3I yNYO T

- H3sus dQug luHag;
- Suth tranh tau (cing chdz @ tsjc ghalw
- Tmngsuly Gt dzpd S&ers; W

- Céac kKt quymé phag wWd Sdu kiR th€itidi Op y 3 Yy K Whuiitkedng dlia tiink v
hanh ¥ cga tau.

6.2.4 Kd quYphantichtd (O Wdz

Phth mdY  @dNichmpvoA  Ys S dzy kinhikBdk aivW Gdksich Bakh phan tich la
cry LIKWTA Gw & i KWdzét quba®dii

-/ KA Wik 8 WSn@ Ky mik cong trinhvay 3 O Kz ijeN &S
- Chi phi khai thac hang N Y T
- Gia trhiza tji dong (NPV):;
Chi td bai toan phan tich kinhrdxem/ KWTy 3 71
6.2.5 GiaodRanhfpd liu
Hinh6-2 thdhi?a ¢ a sugiao dRa choY' v S dzy /iy shQ MJRhick kd quy hojch IuHag.
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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
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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)

Hinh6-2: Man hinh giao dia aga moé hinh mé pliag thidk kd quy hoych

OSEC-V2020

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 Nhrp sdi?u song

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
> Lognormal

o 17 ﬁ 0.3 Ql

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

Hs-Tp relatienship

Function 1 e

Hinh6-3: C a sugiao dira nhrp d  1iju séng

[ KWTY 3  NWYTK SURK ngltioShhicaghitrp t  bYhg sui?u thrng ké séng hege
nhrpt ham phan bwsongtheo prrumiil 6 t$h sujt.

(1) Nhrp suliu t b¥ng thrg ké: bao B nhip b¥ng tth sujt chiddz O 2 tn@dongK W

(Loading frequencies of HsDr)va b¥g tth sujt chidu cao va chu kkséng (Loading
frequencies of Hg Tz) Theo cach nay ching tayh Edh®amSphan buchidu cao

songd / KWTy Jrp & NBHYOR) hBmii fc ¢hiddz OF 2 B¢ Vi kKW G K

hi?a trén Hinh la cac ham Gamma, Lognalwa WeibullCac tham s,cqga mé hinh nay
SWO E®hQ aSrén suliu thrng ké £h suit chidu cao séng & hsjp mé hinh toan
xac syl @ | igoYl a SHM 1a ham co saishHiquy nilnhyt gi a suiuth O S 2
ham phan th™ nghifm.Vi Qvdb¥hg thg] s & sy tAnh 8aytrong PAICE...

@ Nhpsuius dy 3 KLY YP 9 E LR G iiikhdng co sliRNBggEé G NI
nhiddz yNYZU axRy GKLY YP 9QEWDPYWY idsyIE Yk Ss

cth nhpp gia trchidu cao séng trung binh (chi cao séngith BtSS Bhg tth sujt va king
kho¥hg 0.60.7 chdu cao séng trung bintg £ Tig\abng tRh hanh.

T sujt quan Rgi | OYA Oyfigshddz O | ehg va EhwEA 5 v Fjc P Wanh hg trong
FTAE S S KSM thyytioykd quY phan tichlan truydn séng Chi tet xem mQ 8.1.1.1.

6.2.5.2 Nhrp sui?u dong chy

I py 3  WEKYW\pWHiu song, co hai'sl” a ctrn cho vRe nhyp cac suliju gio va dong
ch¥a vy KIWRaiiréh Hinh6-4.
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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

() Exponential distribution () Exponential distribution
Mean (density) speed (m/s) &0 Current speed (m/s) 03
Prevailing direction a0 Prewvailing direction 45

Hinh6-4: C a swugiao diRa nhrp gi6é va dong chly

6.2.5.3 Nhrp srui?u Sei tau

C asunhipd liruwdil £ dzjc $:dt4hiza trén Hinh:

Loading ship data

Loading ship data

Arrival ratio (NED)
Speed adjustment (%)
Traffic rules

overtake allowed

encounter allowed

1.0 Aurrival ratio (NED) 1.0
18 Speed adjustment (%) 15
Traffic rules

=] overtake allowed

[[] encounter allowed

Hinh6-5: Nhp srui?u vd Sai tau

(1) Nhrp bhg d liru vd SeA  (idh ding @oading ship data)

B¥hgd lijuwdSeh (i fgalahy StWile .exel, bao Bn cac hang lajd.  (ich ding 8a
cac Gt 1a thong swd tau. QthdS W iR ké trong hg sau:

BYng6-1: B¥ng d liuwvdSeA  (idn d¥hg$S

Getsru|  Tén @t G thich
1 | Index Tén hayhay sthirdz (i ¢ha¥hgSS t+ yrighedithwt 1, 2, 3, 4,...
2 DWT Trzng ™ tautinh theo DWT
3 Lpp(m) Chidu dai fon nhyt cga tau
4 B(m) Chdu reng tau
5 Draft (m) Mty  wc\éu
6 Cb H3srthinh liRe @a tau
7 | Shiprate (%) T 13caclyA (ich df Bd €y K WERIh D cas sui?u thrng ké
8 | Roll(® KWy Ny 3 E 2 luénhjfycgd t30 piothucO G Ny Ky N
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Get sru|  Tén wt G thich
9 | Picth() KWWy Ny 3 4cZoh réwt dda tau piothuc® G NY K Yy Ny

10 | P (t/h) b Ny Jthacodd cqabdy/ niStA GrLdz SIy3a ESI
11 |Rates of im| T IRK L y Fjc bW xujt hay &/nhrp In xwtegh G £ dz St
ex-both Ss OKWTUWH! GINBlY Kyciga tau céhay khdng hang.

12 | Speed (m/s) | Vintrectyd ( t dz G NX2y 3 56 Wl ®tEchod Kowyi tau
13 |Shipclass |LoyA (l(hdhg$ KWTY I G RAUY K |j dz&2 S

1: tau container

2: tau hang &i

3: tau tng hp

4: cac lgi tau khac

@)Hsumrl et adnc®y I o NNR Gl £ NIXDRB Y I O T grigp i B

hald ( énd¥hgRo mpl cI8y KTY (MNGRhEA 3 KI2yhsfuhag co FaSHu
chohnWK TY M ®

(3) Vin tre taumd phiagS A (i Hagg tfy tHuafz @ dikiroSsang Vi thEA S Al ddz S
/| KWTY 3 xii SayA KuSsioh vn the taw G K Sthg dnvija PIANChheo {13
vint®© Gt dz { NHzyjckhaobaby'tien.Sn  SW

(4) v dz&%h &y tau (traffic rules)cho phép (x) hay khong cho phdp i £ dzOS X#aling

chiddz 6 2 @S NI It &idu (elidounteryt@Milag.Nddz OK2 LIKSLI sOKWTY
tinh sudy  ( bjtnhati Wen IHbg. Nddz | K803 LKW LIE  OWiByha (G NIy

ganclel t dz i K §FIFpdzé S
6.2.5.4 Nhfpsuitum O W

Sulium cy W co thdnhfpt meli d$hhiddz Yy NY &t @3 tteli gladzmé pling. M ¢
Yy W trp hp thanh bhgtheo g€ @t G KS2 v 3 Mgy myOK W& WigyNkddZ AEng \§p
(chi tid xem pQICX).

Water data Water data

Loading water table Loading water table

Level error |0 e Level error |0 )

0.1
01

Hinh6-6: Giao dRa nhfpm O  $ W

Ndus dQngbbhgd baom O W€ Wigy tridu nhiddz Yy N Y X ccivad & ng &Ha ez mé hinh
cdés | actmn sai sud bao+10 hoxg-10 cm.

6.2.5.5 Sui?u bdn

SU Mg bdh chot nglojA /8 L) Yy KAWaiiré&n Hinh6-7.
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Terminals

Container berths 3

Bulk berths 3
Genneral cargo 2
Other berths 1

Terminals

i = Container berths 3 “
3

o Bulk berths 4

w Genneral cargo
2

- Other berths 1
0

Hinh6-7: C a sunhrp sut vig cho t ng loyi bdn

6.2.5.6 Sui?u luHag tau

Suiuwd| NO K, ijKuny 3 Op y 3 oy IKKh& thad lig A SN p trénHinh6-8.

Channel data

Length (m}

Width (m)

Channel type

Depth (m})

Direction (degree)

Seabed soil

Mavigation aids

Channel type

UnRest...

UnRestricted

Restricted
Canal

Seabed soil

......................... : Soft ot
UnRest... i~
13.5
Seabed soil Soft R
30 Soft

Navigation aids Medium

Soft LY Hard

Poor e

Soft b

Poor et

Seabed soil

Navigation aids
Fair
Good

Hinh6-8: C a sunhrp d lidu luHag tau

BYng 6-2: B¥Yng d li?u vd luHag tau

No. MQ G thich
1 | Length (m) Chidu dai lHag tinht phaosw n &y S@py 3 |j dzl &
2 | Width (m) Chdu reng lu-ag
3 | Channel type Layi luHag, bao ¢in: UnRestricted: Hag t nhién; Restricted: lHag
nyo vét; va Canal: kénh
4 | Depth (m) Chiu sau lirbg tinh t 0 YA HUS
5 | Seabed soil 7% chit luthg tau Soft: My’ {itSdu, Medium: my” $tSi WT yhid
owng; Hard: ay” i3yt cwng
6 | Navigation aids | 7 du kiRa hGtrjj hang M. Poor: kém; Fair: trung binh; Good t
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6.2.5.7 Tau kéo va quay & tau

C asunhp d liRu cho tau kéova khu quay & S We thdhi?a trén Hinh6-9.

Basin area .
Basin area
Turning condition Poor N | —
Turning condition Poor b
. —).
= Number of tugs Unlimited ...~ Poor
Mumber of tugs
Distance (m) from turning area to Distance (m) from turning area to
Con./Gen. 300 500
Bul./Oth. 200 1000
Basin area % (C
Turning conditicn Poor b % (€
Number of tugs _|Unlimited ...

Distance (m) from urnit 45, ez ship calls and 4)
Max (3% ship callzs and &)
Max (4% ship calls and 8)

Con/Gen. 30

Bul./Oth. a0

Hinh6-9:C asunhpd lirdz @t GrLdz (v82 @Ot 1 Kdz yw
BY¥ng6-3: Gictham slOK 2du i8¢ (Gt dz 1 S&xc Ot | Kdz yW

No. MQ G thich

1 | Turning condition | 7 du kiRa khu quay t¢ cO hai s aclRy ® t 2 2 NXY
Good: thun Uji.

2 | Number of tugboats| St AMg tau kéoS WO E Hh@ho3mwt srui N hgp: khéng
giti hyn hoXg tinh theo t 1RP6 Ut Y 3 b o B v ¢
khong nfK Ty Ot ¥Kich gD K WY 3 X0 Ry K
3 | Distance from Khohg cach t khu quay te Sdn cac khu Bn tau container,
turning area to bdn hang Ei, bdh tring hp va cac bBh khac.

6.25.8 at K WYy Kng B& t&u (Ship response models)
Casu acmy Y& K Uik R Hiznddhdbit trén Hinh6-10.
BYng6-4: Cac tham et dukiRas d@/ 3 GNRy 3 VYdngtaully K Rl 2 S

No. MQ GM thich

1 | Squat equation 76 din tau do yn tre. Ba conghwO  E Y Ke dén aya tau do
vin tre c6 thdS We [ a chyn ty thusO @ HugkiraSukag tau.
Vie | a clRn cong twe nao trong tinh toan pRthucc vao lgi
luHag tau (chi & xem PIANC 2014).
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No. MQ G thich

2 | Heeling (degree) | s 9 yv3KA s yiaxadk@chaBAMENgSW 0.5, 19va

1.2 19 ft aho G MY hip luHag thing khéng co gio, kg
thfng c6 gid va kg cong co gid.

3 | Ship response Hai mo hinhedE+ & KSdS LIK5y 3 R 2c thid i3

GNRYy 3 Yt KWy Kga NAtBABKNT 2004) vad
hinh ly thugi 6t cfy (Risk based model). Tuy nhién, md h
d atrén ly thudi ¢ 8 oy clrs dQ/ 3 nSRKM ham trugn
(RAO)ga tt dz O WERhO S

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
. FlANC-Ficed rules
Turning area

Heeling (degree) 05 v Rizk bazed model
> Turning condition
Wave response 1.0
2.0

Hinh6-10: C asud acmnnhfLd Y& KWy Kengithuyy K R 2 S
6.2.5.9 Suth mo phag

Suth mé phy 3 nSnNptrong¢ sLRWA SN &

Number of runs
10 Run
Hinh6-11: Nhfp suiu md phagvacyg OKWTY 3 G NWY K
6.2.6 Cac kkt qu¥ymd phag
6.2.6.1 C astkidntranhpd li?u

Cacd lijuwdSdu kikat nhién,m O vOW @k & igadnhy B tWcac Rp exel co thlS We

Kidm tra tr ¢ tidp trén man hinh théngupc asudt OKS O Ay 3 R dhiRn kéyHidded & ¢
6-13. Cac sliu va ld quymo phily 3 (1 N ye Sllpbari ticDfh  dMdetry 6 $au 1yo vét

luHag 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
Handled carao | 2hip data

o wind frequencies
Total (tons) current freguecies

Hinh6-12: C a sikidn tracac d lirdz Qdu ki®khid kdSn 1®WSWI gL 2 Y K|
6.2.6.2 Cac ki xuyt trén man hinh
Céc kt qu¥tinhtoan mo ptiy 3 O Kt yfigh x@iw G Nk Y Y L yhi¥ iiHinhg-B.W i K
BYng 6-5: Mat srucéc ke quy chinh xujit trén man hinh

No. MQ GM thich

1 | Handled cargo THy 3 srig Wang qua Yhg trong ti€i gian mo pliy 3 dngd
Kty 3 e phanMia theo' t 1% cho t ng khu fh
container (con.), khu & hang Ei (bul.), khu lah thng hjp
(gen.) va khu &n khac (Oth.)

Hsbrn bdy GOV ERh@ho$ngkhuly Yy KW Y g

2 | Berth occupancy
ratio
3 | Handling results

M@ nay cung{p cachodng tinqua trinh tau yn hanh. Baolgn
ba ki unchl’nh Ship waiting (No.)rdth tau ptWA ni$n c
y\n.o d&o Iu-hg Unavailable water (No3uYdy 1 K& ¥
m O Wﬂ&u vao lHag; va Impossible (No.)ndth tau
khong thdSddz 63 RIZKIRIBHE tidt.

4 | Ship passing

Sulth hoxe thei gian tau &p hoXO niSranh nhau trén it
numbers o g % hoQ© 7 g

0 Wowh@whi SNl G by BIWS LI @ he phéK
@ W nhau trén ItHag.
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Handled cargo

Total (tons)

% (Con./Bul.}

% (Gen./Oth.)

Berth occupancy ratio

Con.

Bul.

Gen.

Oth.

Main Results

Ship waiting (M.o)

Unavailable water (No.}

Impossible handled (N.o}

Ship passing numbers

Encountering

Owvertaking

Hinh6-13: C a suxuyt d  li3u chinh
6.2.6.3 Kdt xujtd liu mé phagtrén biddz HS

/| KWTY 3 xtl SsHiyx@t cat kk quymé phag \d séng, gio va dong &k va so sanhui cac
suiu nhfp t b¥hg thwg ké.

>

Select to plot
(1) Number of ships in the index generated
(2) Waiting tide before ship arrival at berth

Plot results

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

SEElmEE Select to plot v (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

Check gen. data Select to plot ~ (13} {un)_loading time for generated ships

(14} Container queuing
] ) Squat (15} Bulk gueuing
Simulation resul Heeling (16} General queuing

Wave-induced motion (17} Other queuing
(18} Container ship wait for berth

(19} Bulk =hip wait for berth W

Wait tide/berth (hour) Total vertical motion

Simulated Hs values

Checking generated wawve height
Checking generated wave direction
Checking generated wave period
Checking generated wind speed
Checking generated wind direction
Checking generated current speed
Mumber of expected ships | Checking generated current direction

Number of runs

Number of simulations

Hinh6-14: C a suhida th3kdt quYva w kdt quy¥ mé phag
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BYng 6-6: Gi¥ thich cac kk qu¥ xugt trén biddz HS

No. Hyng mX Nai dung
I Simulated data
1 | Squat (m) 76 dbn tau
2 Heeling (m) Nghiéng Reh tau
3 | Waveinducedmotion 5 | 26ng%au do song
4 | Total vertical motion Ty 3 Rl Awn§@a tau
5 Simulated Hs Chdu cao s6ng mé phag
6 | Checking...wave heigth | Kidn tra gui?u chidu cao sbng mé plag vui sui?u thrwng kd
7 | Checking...wave direction| Kidn tra ui?dz #nhg/song mo phng vui sUiul song thhwg kd
8 | Checking...wave period | Kidn tra sui?u chu IEséng mo piilag vui sui?u song thng kd
9 | Checking...wind speed | Kidn tra sui?dz (i &gld m8 phlag wui sui?u gio thag kd
10 | Checking...wind direction | Kidm tra guidz #hvgié mo phing vui suiul gio thwg kd
11 | Checking...current speed | Kidmn tra sui?u dong chy mé phiag woi sui?u thrng kd
12 | Checking...current direct | Kidm tra sui?u chidu cao séng moé phag voi sri3u thrug kd
Il Simulated results
1 | Number of ships in. Suty i dénd¥hgScho t ng loji tau)
2 | Waiting tide before arrival| THEi gianchem O w€VWhot ngloyA (i tuakhiia iNBah
3 | Waiting tide beforedepart | THEigianclEm O wWhot nglojA U tudkhitEiNSWy
4 Waiting time for berth THEI gian cl€ bdn cho t ng loyi tau
5 (un)_loading time at berth| THEi gian lam hang cho nhg lgyi tau
6 Sailing time on the channg TREA 3 A |y Hi§ &ho fintyllsyifau t dz
7 Turn around time THag th€igiant g O di vad c®g cho t ng loji tau
8 Number of encounters to| Suth cac tau §.J d8 WiRa thEi tidk xyu khong thdvao hdh
over-weather...entrances
9 Number of encounters tq Suth cac tau §.J d8 WiRa thEi tick xyu khong thlr€i cohg
overweather...departure
10 | Queuing for wait at berth | Suau phi xdLJ K L&y/hdn thEi gian m6 plilag
11 | Waiting tide for... ships | TFEigianclEm O € \dhotyt cYcactau mé phag
12 | Waiting berths...shis TFEi gian cl€ bdn cho §t cYcac tau md pAag
13 | (Un)_loading time... THEi gian 1am hang chajt cY cac tau md phng
14 | Container queuing Sutau containerxdLd K Lujy/bdn thBo thEi gian mo plilag
15 | Bulk queuing Sutau hang €ixdLJ K ty/bdn theo th€i gian mo pliag
16 | General queuing Sutau hang kg xd.J K Liybdn tHeo thEi gian mo plilag
17 | Other queuing Sutau hang khacdld K Liybdn tHgo thEi gian mo plilag
18 | Container ships for berth | ThEi gian gat ng tauO 2 v { | i bAS Nac&kWIam hang
19 | Bulk ships for berth THEi gian ga t ng tau hang&A i Bdy  GcNkklam hang
20 | General ships for berth THEi gian ga t ng tau g hjld fiddy”  dcNkkvlam hang
21 | Otherships for berth THEI gian ga céc Igi tu khacSi bdy’  diaNkivlam hang
22 | Number of ship stays SU AMg tau §i c¥hg theo ttEi gian md plilag
23 | Historical ship stays T sujt iUt AMg tau §i cohg
24 | Number of tug uses Su AV 3§t dgOl dZeiyShab ttEi gianmd phag
25 | Historical tug uses T suit s dQnug tau kép
26 | % waiting time / Tyu @Ei gian cl tau
27 | % ship activity time... /' Tyu @Ei gian tau hgl 6§ th chg
28 | Wait tide/berth (hour) THag thEi gianclem O  yOW @jitbdn$ga tt cY cactau
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6.2.6.4 Chy¢ OKWTY 3 hidl NiBhywao t3@exel 3
Sau khi nhp xong d liju, clyg  OKWT y &hg GROMIY K g @ & w (Uit kdouY reO 5
tw) SESt & [ wWdz Ranma HgBRchd Kk ul heiyf @ FUkh mo phiag (number of

NXzy & 0 TuiKl8@ Bh Bho BN tau t 100 va khong nén qua 58/ niSrui may tinh §u
hinh thyp.

Export data to file

Run

Hinh6-15:C aswchye@ OK WTyY 3 il dNIRA $angdile Exeldz

) JI.L.L- II_II |LLL_IJI_UJJJH
. n [ II | I I
0 20 40 60 80
Number of simulated ships (m)

Hinh6-16: Kat quy¥ md phag thEi gian cl€ cga t ngtau cho 11% mo phag

| M 'M ﬂJv M | M , M L N M L M n‘f L M ﬁh 9 W Wi M J HM

Hinh6-17: Kat qu¥Y md ph/lag chidu cao sénggat ngtau chocac Fh moé phag

!
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3.5

AR

0 100 200 300 400 500 600 700 800 900 1000
Number of simulated ship motions

N
o

[N}

Height of ship motions (m)

5

Hinh6-18: Kt quymé phy 3 Rdng® n&tau chocéac Fh mé phag

25 T

ZWWW w | MM%

| | | | | 1 | 1
100 200 300 400 500 600 700 800 900 1000
Number of simulated squats

Squat (m)

(=}

Hinh6-19: K&t qu¥d tr dovntnecgat ngtauvacga cac¥h mé phag
6.3 MO0 ph/lag phQ vQkhai thac(Underkeel Check)

6.3.1 MQ SNOK
¢ Nb YeclBtlkgaymophy 3 (G NbyYy OmRR LIKSLI Et O S
- Nang cao Hu sujt va g¥m chi phi khai thacw hanh luitagtau;
- 7X kdhoych v n hanh khai thac Ithg, va
- Nhrn dyy” 3 duskiRa Vi n hanhtau trén luHag.
6.3.2 Nai dung
Nai dung chinhva k& quy¥ mo phag khai thac baokdn:
- Céc gh bbh khai thac Ity 3 @Sen§ thw;
- -} @&h Bdhg thei gian thich gp nhji dSddz 61B) tau; va
- CAc Kt qu¥Yvrn hanh tau trong qué trinh mo ping
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6.3.3 M6 hinh k&t hsjp

M hinh nay Eh kat hip md hinh d b&o sum wd Sdu kiR song khai thac trén Hag tau. HRa
mat srutHichwe cung §p srui?u mida phi. Tuy nhién, cacliitnhyt va chinh xac (i Ogc s W
liu song d bao ladatrén suizdz Sy2tyi Biy  Grigking nhidu cong ngtlRkhac nhau

6.3.4 Giui thi?u vd md hinh

M& hinh md plitag khai thac va yn hanh IHagtau cé cachnp phth O K N yrf€ gitsthirdz  # W
SNe& o
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¥ Underkeelcheck

~Wave data

b

10

Ship handling criteria (degree)

Pitch

Rall | 5 ‘ 12

Loading water table

rWaterdata

Check input data

d

5 T I
Wave height Hs (m)
Wave period Tz (sec) 0
Wave direction (degree)
E
. £ 51 1
~Ship data a
a
Overal length (m)
Width -0 B
idth (m) required water level
available water level
Loaded draft (m) sea bottom level
| ] | | | |
-15
ok o 10 2 20 w0 & 70
Time from opening date (hours)
Selected ship speed (m/s) 2 “Checking tidal wind
Checking date |:| Checking status

|

19-Nov-2017

Opening date

Select opening entrance date

Select closing entrance date | 22-Nov-2017

Channel type

Seabed soil

Wave response

PIANGC 2014 x

Response motion {m)

Available water level Required water |avel Keel clearance Closing date
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 ™
Width (m) 140 Direction (degree) Hesling (degree) [0 ~ Heel (m) Checking critsrior Depth/Dratt

Roll and Pitch

|Se\ect to display ~

‘Data input to to be displayed v‘

Copyright 2017 by Nguyen Minh Quy; Email: quynm@nuce.edu.vn.

Hinh6-20: C a sugiao dRa cga m6 hinh mé plag khai thac

6-16| Tac g¥ Nguyla Minh Quy. email: quynm@nuce.edu.vn

Calculate & Plot




6.3.4.1 Sui?u vdséng

Thong sud 5 Y Fjc dpWihit met vai g G NV 1 K Adh iyt 3dz ySKUWRa tiiéi Hinh6-21.
¢NRy 3 Ss ddzaOlozroars YWOKAOs Espag@ Ol £ @B &KA& 6B Ok dzy' | O
séng so WA TUKQNASE.

4| Underkeelcheck

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

Hinh6-21: Nhfp sui?u séng
6.3.4.2 Sui?u vdtau

¢CWOY FKW as yrdiT w@iu Bao

- < o == . Ship dat
gy OF O tON S s N tre P -
tau chyy va kiVy Ny 3 dRd (ll, [Stch) Overal length (m)
cgatau SWO S We tidot Nd a sud { K . 40
RIGLF €
Loaded draft (m) 13
Vin tre chjy tau c6 tdlS WO (i Filtbigng N .
0 Ky At (o
Selected ship speed (m/s) 2
min 1 max 10

Ship handling criteria (degree)

Raoll 5 Pitch 1.2

Hinh6-22: Nh[ p sui?u tau mo phiag

BYng6-7: Suizdz (i tddizcis§ A

No. Hyng mQx GWi thich

1 | Overal length (m) Chiu dai ting thdega tau

2 | Width (m) Chiu reng tau

3 | Loadeddraft (m) Mty  we\tdu

4 | Bloc Cb H3srthinh d/ng tau

5 | Selected ship speed (m/g V[ n tre chyy tau

6 | Roll KWy Ny 3 E 2 lvénhya yige)dz 6 S
7 | Pitch KWy Ny 3 4chhmytd (6)dz 6 S
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6.3.4.3 SUivivdm O wW

Cac sldiruvdm O vOW gwWhrLd  WTW @AW (i YadRotahg thid kd Chi tdk xemMQ
8.1.1.4.

6.3.4.4 D liRuwdluHag val a ctgn mo hinh tinh toan

D liuwdiurogtauOpy 3 "g &y fYs K Wedsn tal No/d U e nghiéng Reh
6 KSSt Ay Brg gthu R2 | & 54 LS W WTHYK@W (i Ygid kitind phiag.

6.3.4.5 Thoéng tin \d kdhoyO K dd$ &&y tau

Thong tin d khoYng the€i gian $m nhjt va mwn nhjt (opening dée and closing dated’ kidh
SddzeytauS Wecung§l) OK2 OKWTOY AHBRWILYKNE& KS2 O
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required water level available water level — sea bottom level ‘

B | T | | I | | | I
(' I —
|
e I
-_ I
£
8 5 ! —
@ I
(m] .
I
I
10— ! —
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 |

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

Hinh6-23: C a sunhpp kdhoychngay d kich S ddz ci$ytau
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BYng6-8: D li?u th€i gian tau d kidy’ dScohg

No. Hyng mQc G thich

1 Select opening entrance dai L a chn th€i gian £m nhyjt tau cé thdSch Shg

2 Select closingntrance date | L a chrn th€i gian men nhyt tau c6 thdSdn cvhg

3 | Opening date Thdhi?a ngay sm nhjii  (idn dhg$rong ¢ a siphia trén
4 | Closing date Thdhi?a ngay men nhjii (i dn dthg$rong ¢ a suphia trén

/ KWTY 3 Vi t8alyiiktyh® Matlab, RhS7a t s« S We hida th3Sderp nhit ngay thang
(Hinh6-24a). Ndu khong & nhip d li?u thdng qua ca sutrong (Hinh6-24b).

4 Ul. - X ry 0 — >.<

4 Novem... ~||2017 | e
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
1 19 20 21 22 23 24 2% (b)

26 271 28 29 30

Select opening entrance date ‘

Clear all oK Cancel

(a)
Hinh6-24:1 | A LJK WTiJ3 v B2 a&Rau md phing
6.3.4.6 Cac kt qu¥Ymo phiag chinh

Cac kKt qu¥ mé phag chinh baolgy e3lsn do n tng, d tr do nghiéngtau, va d tr do
& 5 y X b Fac thong tin d Se nghiéng Rehtau o N2 f f k AdEuilgHKIWEE SOMNrn hanh
c6 thdSri chidu vui tiéu chuin cho phép (kY Nydqatadd T sngi | ¢Saum O e \dhyy
tauvoi moy  weatauo R S LJG K k R NJOF (0K & GARRy cliiidh SONEES tiéu chin kidm
tra hiRa hanh.

Squat (m) 0.10708 Squat \,
Heel (m) 0.13744 Criterior Depth/Draft 1.1238 1.2335
Response motion (m) 1.3654 Roll and Pitch 44748 0.56442

Hinh6-25: Hida th3cac ldt quy mé phy 3 dd$ &%y tau
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BYng6-9: Cac kk quyvdR |l sy 3 (Gt dz (NP YRGS dzz G NWyK $SA

No. Hyng mQc G thich
1 | Squat(m) 76 dbn do \yn tne chyy tau
2 | Heel(m) 76 nghiéng Reh tau do gi6
3 | Response motiofm) THng L) R by23ws$tau do song
4 | Criterio Depth/Draft LY st 8V srutni thidu (6 bdn tréi) vat siutyi thEA i i ¢
ywO St y3a ESig o 6Sawciywtau hakimy v\,
5 | Rolland picth Gia trinh toan goc xoay ngang va@ ( k)dz 6 S

6.3.4.7 Hidn th3kdt quYkidm tra kdhoyO K dd$ &%y tau

¢ NB Ye tiohtioad kdy

0 bld tr'SR W swgtau (underkeel clearance) éng hRu sum’ ¢
y W thay tridu d baova mO wWeu &u chotau chyy>
S Wt phép (khid tr RW swgtauRWTyY 3 0

@ ke phép ki 8 tr R stigtau am)

Sddz ci®ytau cung wi théng béo tigi gian ga thEA b Widm tra nAV  di thJrong cac ca su
RW SNeo

BYNng 6-10: Kt quY kidm tra kdhoyO K dd$ &y tau

No. Hyng mQc GM thich
1 Hinh w - TrQ hoanh thlhi?a khavhg thei gian tau d kidy’ 4B
- TrQ tung thdhi?a chidu sautinh t St &Hy B d&ngmdu ag)
- 7MWY 3 Yt dz EShgiia tinkmd WE iy tridu
S 78y 3 YAdm 8 16 W thiddz déhyy tau
2 | Checking date Thdhia ngay (B tyi vii NN G Kt y K G NW
3 | Checking status - Mau xanh tkthi?a th€A B thu c6 thdvao IuHag
- a bt dfuhshi?o thEA o6 thu khong tklvao lug
4 | Available water level | Thdhizy O&rd OStHEWitheA M AS T y I} BR G i Kt
5 | Required water level | Thdhily O&rd OS 3€Veu &u
6 | Keel clearance 76¢d tr R W swg tau(m)

Checking date Nov/19/ 7- AM OK Sailing Checking status
41 = 12342 = 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

Hinh6-26: C a suhida th3kidm tra k&t quymé phy 3 dd3 &y tau
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6.3.4.8 CAac kk qu¥Ytinh toan khéac

at K UbgRE &ung §p cac kk qu¥tinh toan trong quéa trinh mo plagd ®\W SNeQ t £ &
vd SG din do v n tre chjy tau theo cac cong the tinh toan 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)

Hinh6-27: 76 dbn tau theo vi n tne chyy
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/1

©3 b DPRARTICHSL. ©! &HQUY MO CONG TRINH

D atrén cac kk quy¥ymo phiagma phth mdm OSEC 2020 cungs; phan tichtd  \Wday @16
cong trinh g nte S5~ dH]RY BcoWet srbai toan - Wdz O &N/ KS iftiaki 1A

0 Ny K

ote UNRYy3a OKWODY3A yiLeo

7.1 7R WY dS

0 N gy ctlishddM n tH bida trongthrp K 90 Ay &% ci%au v n t™ trén thd giti phat
trida nhanh chong¥vd{ N O K¢ Ith UWmoé tang Md Y KA S5 3 Mkhond hgeey (0 £ dz
(ERbjRiAC con tau siéw) S A X o cac nhapn th bida trén thdgivi ph% G Nyrd &

\Y/g'0)

AL

WV

S myy’ K

Yy NY

60

50

j dzI @ @5 y Tyivhil thSdlgia® Pnyt¥aogayfa Wén mG chuydn. TIEi gian hanh

h¥ trén hanh trinhvdyy RWaat@ 0 y KW HK K M—ﬂ & & tihhiva v® te khai
thaccqga m@ tau. Do vy, ppWT Y 3 W gy nkjd S N y & gian Kuay vong layn thEi gian

cga tautyl cW 3 d®u Ay dy dBquy md cac ying mx cong trinh ¥hg va céng st thidt b3

cy SWNy 3 f sy Mra.labwh quiingdtcghg tBniey 3y Kndlo dadkchorng chi

PK NHzS G W ot | KYlathyimft2d KE y K K

Hinh7-1R WA  $hM#?a gia thué theo ngay cho cagjidau container (ship charter ratekb]éc

nhau bdy” 61&) trong nﬁyEI )/LMY SHl & & cbgicho IgRtauzoyAS { dzST YI E @t  + ]

Gral &0 NE\ vn nnn '{5KRIe|em|55\QEQAJSLdayﬂ©hrg HN MO
H momgd oRC |GV tAu container nK Ty = 3 A+ (nKidizpidy1 a8k Y3 Os

60

A«

~N T\

Z 40 0 5
° /Z_’—J \/\ 8
a
n A C
= N ¢ \\ ) 8
8 A =)
o o
S 20 o A S r— 0 8
— <
10 —= - 10
0 0
£ > > = = = > = - = > = = e > = = = > = = =
$f§322§8¢§§3328§8¢883238¢8¢883288§8¢88383¢8¢
- § 5§55 = E§ 5 s E 5§15 3 § § 5 3 E 5§15 =
- = > |5 = > |3 = > |5 = > 3 = > |3
a o a 9 a o a g o o
a Z & =2 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

Hinh7-1: Chi phithué cac Igji tau containerlj dzt Ot O y NY
NguHa: (DSO_Association, 2016)

Ghi chu: gia thué ¢mtainer shipcharter rate$ bao dtnchiphitlgythgS 2 £ y = “Rdfea, ind@nk
tau va cac i phi khaqfor ship operator'§lender) crew cost, repair cost and operation cost, etc.)
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\ ol ~
o — L=
B A A R
S8 HgFT§IYINFIRTIRNTIITITTITEINSIGESIISER
2582888555535 8288¢835s3533288¢8838s¢33
=== Panamax == Capesize Index === Supramax Handysize

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.

Hinh7-2: Lji nhupn cho thué cac i tau hang EA  |j dzZ Ot O y NY

Hinh7-2 thdhi3a i nhurn cho thué tau hanggi (bulkearning: business profit (gross) per cont

ship FNBAIKG FNBY aKALILISNELRA NS O StethuSghtaier, 6 F dzS
Ini nhugn cho thué tau hangdi gy St o8 DRG 1 Sui loyi tau Capesize ¥int 30 000

' {5k RIe& yuwgOmyimp nnn ! {5kRIF& GNRYy3I YyNY HAamMcC D
Biddz HBén Hinh7-3 thdhi?a mriquan fRgi a chi phi cho céng trinhdh  p tau va chi phth€i

IAlL Y (Kngds Sinkedz NS WRS NII 2 v dY0 HBr niyW divdz WENMgRBiAehKphi
yiEe& f geguan 8n\Ei cac nha khai thacshg va yn tH bida.

16
14
12

10

R S
\ 4

PA1 PA 2 PA3 PA 4
t KW@ A Wnoy/ dy

—/ KA LIKN EEKAR LN —3®Ey T tAKA LK N

Kinhphi
(o]
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Hinh7-3: Quan IRgi a chi phi céng trinh va chi phi tau
NguHa: (Alderton, 2008)

7.2 Baitoan tng quat

Bai toan quen thac trong tinh toan u qu Stz  (gdvd én cong trinh ¥/ 3 Shdk P 1a
phan tich chi ph¢ i ich (CBA)ga dong tidn theo tudh €iSga d an thdng qua gia ghi?a tai
rongNPV(Net Present Value)

NPV |4 gi4 hi?a tyi cga toan s dongtdnd + y G NB y 3 fic\8HEhKEU i Hizk tyi.S W

t KWOY 3 LIKJt pdat b té + sid\btn trong hRa tyi c6 gia tROF 2 K Tyti sGiény 3 &
0NBy 3 G Wphatvd thunhp® Wackhoy U& G W dick thdh dihRa trong net

kho¥hg thE€i gian. N6i cach khac,eti Hoig kdy JAV G NP y 3 xkhoigyedgiaf@peng &
meli Hi§ kdY  $dArong hRa tyi.

Cong thwe tHng quat co §ing:

T T - (18)
wv-g A -p(8-C)
t=0 (1+ I’t) t 9 (1 -I‘t)
¢NRPy3 SsY
T : Tud €isgad an(i kEMgE o Bn Yy NYO
B : Lawy3d R2IyK Grkaohgty3a yNY O
rr. . T I_chid khyu (hoan ki ich) trong khdhg thEi gian t,
t : Tkeigiany N Ywticga d an
G : Ty 3 OKGz Nz @t SOKA LK Nwtig&d &n
7d achyy LIKWTOVHR GW @St M KWazz (i @¥h 6t 6Heing ya o$%h doanh
thuagadh 3 OK2 Ot O LIKWTydd nay foanttdan pfitkipWwui thKd tdiaga bai A
toan quy hgich xay dng cong trinh ¥/ 3 | K Ang Naing tfioNg quady” 3 K LYy ek
SWweowSRhchoftcyOt O LIK WT Y Jwc (18)pWehid AT yiKKW & | dzY
1 - 19
| |
Upare —T3-

<
T biduthwctrénchotf@ LIKWTY 3 + vy NPYEpnK 2 @0 LIKWEGNAE + y S
nhjt W £ §dho kBrshurricao ni§t khi doanh thu ga ¢hg bsng nhau.

OdzdBdl LIKWTY 3 +y VYt é¥hfdang tiyN y§Wwerd ¢t tyong Subtyii BiS

cgad an.Tuynhién, @ E¥ R BIKWTY 3 thnfftdscheys & f sy LIRWTY 3
titnhjtsowA Ot O LK Wi yP3 /iYW GBS YLIK WT Yy IV tht v tai Shenh RaiK

khéng Wn ¢y dBphan tich't sujt nei hoan tai chinh IRR ma ching fas dQng.

73 LA G2ty WIKNW GNOKKMWEz G KR @ FIgOs y3I G NS
D atréncéac i qu¥ymd phag vatdng thac (19)cho phép ching ta thc hRy  §c\bAc bai

toantrd  Wdk RO & @

7.3.1 Baitoanphan tich quy mo lttag . Wdz

Ryt nhidu hg bido € VirsNam taucé trang ilvy K Ty dikdlgidutigktdy triddz d& vao

cYhg. n S N$4 ra bai toan chdu sau rjo vét IuHag tau bao nhdu & hgp ly? Ndu nyo vét luHag

qua €u, th€igianclEm O we\Wa tau vao ltbg x NG K TY = ¢ ¥ SMiypBi yg @w
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ol ydzS@t Rdz2 (xdz NK By d gg/Wéviukdg qua nong, chi phijio vét s¢ giv,
tuy nhién, tt€igian cl€tau YA G Ny 3 (fy s« fodmsib KB dF v + 2 gisteRS sudi
chi phi clg tau va rjo vét Ii-ag la nliinhyi dduddy 4y 48 0L A (RKesaulye @t S
luHag . .Wdz

¢ KS2 LIKWTY 3 LIKhhia yyt &ySK Wi NsUllydgY

o ¢NYK (21 yowcliyd (iNGK (i hitathabh K W
o ThidlfLd Ot O LIKWTY 3 t yycHjnigebenySLSym Yo tirdpdit cKcac
LIK WDy Bu kAl K@ K b/yigthang theto d fnw

o Chyyméphy 3 ERih (BEi gan clt tau.
o Tinh toan chi phi khai thac choy 3 LK WT§z3I i Wy S
o ThidlIfpbshgdongtily OK AdzLiKW &St | Kf R LIKWDY Ihet2y Gy KW
o -t @hPVchoty 3 LIKWTLY 3 | chght a2 &t yK f
B¥ng 7-1: THng hip dong chi phi trong phan tich quy mé céng trinkig
b NY Hyng mx /I KA QuiA Chi phi khai thac Ghi cha
thw Gw oy
Nyo vét| Chi phi| Chi philai
duytu |chetau | dui
1 Céng trinh bh Col DALl Ayn S8
2 Nyo vét Co2 d ng
3 [ Thid bl Co3
4 CN\{i) | CCT @) | CVT_{i) |Bbi Whaithac
39 CN\() |[CCT @) | CVT_{)
40 CN/(i) |CCT () | CVT_{)

Ghicha. £t A (2t y LI Ny thiqhoku éae gvthidk sagc S W

1 K mngthamg thong quagt Ot O LIKWTy 3  4cyhi ghitkhay tiasy y®(x 92V O
YKNY O3 ESHIKABWA Hl K & S A

Cac fing mQ@ cdng trinh fing k thuri @t Yy Kt GAES YLIKKYWA yXKW dz OK2 O
an.

Chi phi lai Bfi  /f& ¥ihh theoth€i gian va s AMg tau mo plilag.

()biuth K2 LIKWWgREL Yy (K

7.3.2 BaitoanEt &h\SN Yy 3ftbacoep ttdh  Wdz

Thng ké dhgbida trén thdgiti cho thj@ = |j dzt  énNSA K Shikiddzth&o quy Ipt sru

YD O0SELRYSY(Aldz WRA& (B3R 0yiA Roagro @ AFRNR Yy SigG £ dz ¢
ph¥ chE bdy’ dS Wt l1am hang. Mz OK ¢ v 3 ruday truydiNoge3dp BoxD i ddnyf 3wt

bre xd cga thidt b3thEi gian tau cEbdn sxgiyy BSAY KWy 3 WzA Y @bPAK NI NSy 3 f s
b A, ndu ching ta's dQng it day truygn bre xdp hoXe cong st thidt b3hyp K T, ywe chi

LIK Kbz S Wh¥hfld KTY X 8§ dawtalid nidd s« Ny 3 Hf 3 y ¥ Add¥pldn &

cga hg s<giy DKayy Pcomeli BAY L 2 $is 86H (0 KFz oM JBchi

LIK N sjil ddrdia nfinhyt.

Trinht Ot OuwcgMbaitoany £ & Yy KW al dz

0 ¢ NX ye tTingitau, 1a crry’ Y Buft Bre thyp nhjt va cao nijt cé thds Thong
0 KEW3 Tuc vaywpi d a vao kinh ngtin hoxe tham kYo chuyén gia. Tham kb b¥ng
RW SNe& ytybieydatrnd bgp tyi met sncyhg bida
0 XaydngcacRh vy Nt B¢ xépdz
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0 Tinhtoan st AWgbd/ BeBhot ngkgh b vy Nyt Bre »apdz
o Chjyy mé phy 3dES ®h tBSi giantauhoyli er§ tji c¥hgva hRsbrn bah
o Tinh toan chi phi

7.3.3 Baitoan tng hp

Bai toan ting hyp labai toan quy hgich tdh  Wdz O K 8¥hgit hhyen $f Akg Kgh bhh
mo phag s G Ny 3 yt hirgdy. 7bidyi tr, but cac h bh kém ki i KA KTy X LIKWTY
chuyén giava kinhng®f y s ycs3Qy 3 duA5 8 N&li fLAK WOy 3 didkm kivb. Os (i K

74 t KWDY 3 adky LILKWTY 3 yehy |j dz2&2 K2

7.4.1 Nguyén &t chung
t KWOY 3 LIKatredmgteggupentsD OKdzy 3 y KW &l dzy
0 7 A tHig thdSdn chi tidk
0o 7A SYK UGHYIK Bigw
0 Xaydnghbschiii A s dz SH3WKK (EMY K gy S
o Phantich I§itr dthbsng kinhngRY @t LIKWTY 3 LKt L) OKdzzsy 3)
o Cuticung, so sanh vaa cren d a trén ga trj\PV.
7.4.2 Trinht Ot OucdéhV¢ hira

1. . W 1: Xay dng cac gi phap (m§ bing) tng thdico thdu Hai yu truquan trang nhit
0 NB y 3 yrinky I3 RKri $2hinh gng (PAR cjdz OKWI |j @& y G NY yni N2 y 3
nay)

2. . We2:Xaydngbschail A s dz SRlythoh (F iU, xjdzZHrS antoan,gA N2 X 0

.. WO oY t KNy RWhNDH atiés bs et ghifhéudrén. M tiéu @ BcWay

nhem loyi /U0t O LIK WTnd3 OKY  $ Wl JER\VES/ a6 (SNHzy 3 9, Wy K € d
LIKWTY 3 LKt LI O Kgh@os|§e nad it quahtrang nkisgh Kyi b/lcang nhiu
cang ri LK WTY 3 ddz Yy K sy trb\én qua plwve typ.

4. . W 4: Xay dng mX bbng chi tdi @ te.ndy bl Ci8 E S Ydh Bd%Sphap & cju cho
mG LK WTYBng vilsugy 3 LIK W T3t (yNydoa styjibphppWdz é >
kdk cjfu khrng thdldp dng cho §t cYcac m¢ by 3 & W

5. . We5:Xaydngbs i A s dz OK NY 6 hrigf W& &xdpttheSthwt Wdz (A QY & =]
antoanlasl %035 (i Ky, ghphap Ik cyjdz OK 2 dinkGDY 3 S A

6. . W 6: Phan tich la crgy’ LIK WT yYdl KIA Y2 ndyRiugbhg loyi b/ithém met siu
LIK WTY 3 dnEkérsnhitSNdu khdng ki fig\ebng Ve s¢ i N ¢ & WE sau.

7. . W 7: khai toan kinh phi céng trinh @aldc lyng mx so sanh
. W 8: khai toarchi phi khai thac (citac lyng mx so sanh)

9. . W 9:tinh NPV

10.. W 10: phén tich la crRn I curi cung.
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/ 1 ©3 b D VID®TINH TOAN

/| KWOYy 3 VYt @ ctiviNihyfdén @thdEho et cyhg g¥SY K @ ¢ N2 y 3liusd = Ot
Sdukirat Yy KA s € th&ikiYo € met cshge midn Trung VR Nam.

8.1 7 du kiR thid kd
8.1.1 7 dukirat nhién
8.1.1.1 Soéng

Thrng ké £h sujt xugt hiva chiddz O 2 utn@=ldngfoy nhiddz Y SIWE trp hvp trongBYhg
8-1 vaB¥ng 8-2.

B¥hg8-1: Tthswi asy3a Gvad@NYK Omgse) KW

No Height North North North North North North North North
. (m) 0 225 45 67.5 90 125 1475 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 1.31 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

BYhg 8-2: Tth sujt song theo chu E

No Height Tz period5 Tz_period6 Tz_period7 Tz _period8 Tz period9 Tz periodl0 Tz_periodll 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 15 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 Gamawui hai tham sva= 1.7 vébl' n don®d EW R 8 WTy It visi KNG 66K
chidu cao song.

| Wy KA RSN &  dchiduZdo yakchuisong gi a suizdz  §c\Wwid phiag va suli?u trong
BYng 8-1 vaBYng8-2. K& quY cho thjy khong cé's khac bRunhidu gi a sui?u phat sinh t mé
hinhvasliuth O S2 @
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1.4

T T T T T T
/\ [ lgenerated Hs
from input

1.2 b

0.8 b

Frequences in all direction

0.2 i

0 N

0 0.5 1 1.5 2 25 3 35
Wave heigth Hs(m)

(ghi cha: nétly & sty\o, 6t trbihg tth sujit chidu cao song mé pliag)

0.3 T T T T T T T T

I from input
[ generated wave period
0.25 - 4

0.2 .

0.15 .

Frequences

0.05 4

4 5 6 7 8 9 10 1 12 13
Wave period (sec)

(ghi chi: cli JuSh swii & Fyvao, & xanh th sujt séng mé plitag theo chu B
Hinh8-1: So santkdt qu¥song md piiag voA & $yvdo S
8.1.1.2 Gib

DA 5 cGMthidi g8 Yhat sinht hamsuY P & 9 E LI2 i §is Rk - vic §io trud) binh
cga phrompi ¢ @hsytbey 3 ¢ o0 ung gt K VK L e Y tiBIN00° so oA tigV
BED @ | Wy K& HRaVA | eyigkth SWrn tre gidega ham suY P afctrn voi kdk quy'S We
phat sinht  ham nay. K qu¥cho thjiy khong c6’s khac bRvgi a haisrdi?ul nay.
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Frequences in all direction

from input

T T
I:lgeneraled wind

0 5 10 15

Hinh8-2: 7 Wng ntii 6 $h suyt vin tre gi6

8.1.1.3 Dong chy

¢ WOYy FKEW I As¥S RYHIDIO K Yhat sinh t ham suY p
trvrn tne dong chy trung binh ga prrump i 6 $h sujt by 3

Kty Kjc gVWid 1a 49so oA TRgMD &

SHag.

20
Wind speed (m/s)

25

30 35

40

G9ELIYiSiEGALI T

c ®n onyg doagehyithdh

| Wy KS NR&V achg tid bujf W n t&dbng
chY cga ham sy P afchn vui kat qu¥$S We phét sinh t ham nay. & qu¥cho thyyryi G WTy 3

Frequences in all direction
= S ©
- o [ o [95) o
1

o
o

T
—1 generated current

from input

15

Current speed (m/s)

Hinh8-3: 7 \W@ng nrii 6 $h suyt vin tne dong chy

8.1.14 MO wW

25

THg 91c6 8760 sdium O wWh i NRyYy 3 Yy NY dotiatptoay tebhgénd hirgh W
¢ NNGKm §2%OW Hn K  OK 2 nje@hditira tyoBgB¥hg 8S.W
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BY¥ng8-3: ¢ NN Gikm © 2 yc\iieo 24h cho céac ngay

mm/dd/yyyy Oh 1h 2h 3h 4h 5h 6h 7h 8h 9h 10h 11h 12h 13h 14h 15h 16h 17h 18h 19h 20h 21h 22h 23h
20190102 13 16 19 23 26 29 31 34 35 35 34 33 3 27 24 2 17 14 12 11 11 11 11 13
20190102 14 16 18 21 23 26 28 3 381 32 32 31 29 27 25 22 19 17 15 14 14 14 14 15
20190103 16 1.7 19 2 22 23 25 26 27 28 28 28 27 26 24 22 21 19 18 17 17 17 18 19
201901-04 19 2 21 21 22 22 23 23 23 24 24 24 24 23 22 21 2 19 19 19 19 2 21 22
20190105 23 24 25 24 24 23 22 21 21 2 2 19 19 19 19 19 18 18 19 19 21 22 24 26
20190106 27 29 29 29 28 26 24 22 2 18 16 15 15 14 15 15 15 16 16 138 2 22 25 28
201901-07 3 32 34 34 33 31 28 25 22 18 16 13 11 1 1 1 11 12 13 15 17 21 24 28
20190108 31 34 37 38 38 36 33 3 25 21 17 13 1 08 07 07 07 08 09 11 14 17 21 26
201901-09 3 34 38 4 42 41 39 35 31 26 21 16 11 08 05 04 04 04 05 07 09 13 17 22
20190110 27 34 3.7 4 43 44 43 4 36 31 26 2 15 1 07 04 03 03 03 04 06 09 13 17
201901-11 22 27 32 37 41 44 45 43 4 36 31 25 2 15 1 06 04 03 03 03 04 06 09 13
201901-12 18 23 28 33 37 41 43 44 42 39 35 3 2.5 2 15 1 07 05 04 04 04 05 07 1
201901-13 14 18 23 27 32 36 39 41 42 4 37 33 29 24 19 15 11 09 07 07 07 07 08 1
201901-14 12 15 19 23 27 3 34 37 38 38 37 34 31 27 23 19 16 13 11 1 1 1 1 11
201901-15 13 15 1.7 2 23 25 28 31 33 34 34 32 3 28 25 22 19 17 15 14 14 14 14 15
201901-16 15 16 18 19 21 22 24 26 28 29 29 29 28 26 25 23 21 19 18 17 17 18 18 19
201901-17 1.9 2 2 21 21 21 22 22 23 24 24 24 24 23 22 21 2 2 19 19 2 21 22 23
201901-18 24 24 24 24 23 23 22 21 2 2 2 2 2 19 19 19 19 19 19 2 21 22 24 26
20190119 27 28 28 28 27 25 24 22 2 18 17 16 16 16 15 15 16 16 17 19 19 22 25 27
20190120 29 31 32 32 31 29 27 24 21 18 16 14 13 12 12 12 13 13 15 17 17 21 24 27
201901-21 3 33 34 35 34 33 3 27 24 2 17 14 1.2 1 1 1 1 11 12 14 14 2 23 26
201901-22 3 33 35 37 37 36 34 31 27 23 19 15 12 1 08 08 08 08 1 11 12 17 21 24
20190123 28 32 35 37 39 38 36 34 3 26 22 17 13 1 08 07 07 07 08 09 1 15 18 22
201901-24 2.6 3 34 37 39 39 38 36 33 29 24 2 15 12 09 07 06 06 07 08 08 13 16 2
20190125 24 28 32 35 38 4 39 38 35 31 27 23 18 14 1 08 07 06 06 07 08 11 14 18
20190126 22 26 29 33 36 39 39 39 36 33 29 25 21 17 13 1 08 07 07 07 09 1 12 15
20190127 19 23 27 3 34 36 38 38 37 34 31 27 24 2 16 1.2 1 09 08 08 1 1 11 14
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8.1.2 SUi?u vd Sai tau
Céc sdiu wd i £ dzjOSd\§ p trong Bhg..@thdy KW & | dzY

Trng 9w 20 Igi ttdz OV Sty K =sfiit K 1528 (c® K M 0 sjc@iia 1a§Wnhom tau
(i MpU® ¢CNRY3I Ss53 VyKsatau hdng8i, dhbrdB 1D&g/taul A y S
tHng hp va nhém 4 1a cacyotau nhlchyy ven bdn va reA .S

TrngtYA gt Ot PRI i adivganrén caceli e 5.3Rsthinh

dyng VUi £ dzjc §Hitrén Gt 6.

SUt Mgt ng ljA  (ich dihg$heo t 133 HoARvke trén @t 7. T 14 £ ¢ chig

0 kW3 nS8 WERh@ a$én d béo hang héa va dkidh phanbuf Ay 3 Kt yd OK?2
0t dh cHg.

KWy Ny 3 cRdat S L& A0/5OWIj @gebei Sac goc xoay ngang (roll) va xoay

dic (picth) gl £ dgc ghttrérSciéat 8 va 9.

b Ny Ft b deb (tyn/gi€) chot ng lojA  { tg@zd &pwyi ost 10.

Cacct 11,12 vai13la tI’{hang nlyp, Xwt hay v a nhfp vaxuyt cho t ng loyi tau. Su
irdz yteé& AOp EBASABot 2 KLy BA Kéh drgs S

Vin tre chyy tau trén IHag cho t ng lojA (i ig@z IS #etror®) @t 15. V[ n tre tau co
thdSdu choh tiy thieO @ dukiraSdng] Wdz{révE ch@ tau t v3ri quay tie Sch
khu bdh neo ¢LJ @ tsjc A3 Y8 Wy 0.5 m/s choiit cY céac Igi tau.

Ky Nyt @&ty KnOi tE®Rh®M cli Mc & clgmhamhid 4OW Sty K a
MO EngNI G NHzy 3 0 UDK SOW¥I38Y S W
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BYnhg 8-4: Sui3dz cidau thict kd

Y N O Kuc BE(W)

b Ny ® v hanh

Ch| Trang tSh Hsu | T 1Rgau | GOcxoaybnnhft | p Ny Ft T Rxujtnhip Vin tre I
SIL (DWT) Lp B Draft Cb Sdn (%) Roll ) | Pitch f) (tyn/gi€) Nhrp Xujt CYN-X | (ml/s) Nhém| b Ny 38
1) 2) B3 | 4 () (6) (7) (8) 9) (10) (11) (12) | (A3) | (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 14.5| 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 12.5| 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 chtKha¥hg thei gian lién tidp gi |
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813 7dukiy Ot 7Tl khadi tha

8.1.3.1 Tau lai di

Tuy theo chdu dai @at nglojA  (idh dhg,SU Adg tau lai di S WO  |j Sdtrorg) bhg sau.
BYng 8-5: SU AWig tau lai di yéu du

No. Chidu dai tau nx SU Nvig tau lai do
1 <200 2
2 200-300 3
3 >300 4

8.1.3.2 Tréanh tautrén luHag (traffic rules)

Lurg mot an va khongs WE tranh tau trén I 3 ©  ¢jé \éo IEb/theo nguyén®  Gdndz S
(NG 0L Ol NW Orjc Ghidudzmey \iEWao Iy 3 | K A JjcicHildiz /78 Midag. | K

8.1.3.3 Muy ycwdm t™

Trong von@5 ngay ki, | KA déhdgnm O wewhe Gt dz gicosay c S§ t
thi tau s khai thace muy”  weWbin th. Khrd iigvé moy”  we'gim tA /8 W6 hinh xéc
Shh tuy thusc vao m O € Wh nhit tyi thEA S A (i dddh&

8.134 / t O mRilkdacS

I+ O B de 1 &t O tyirk Bay Sonpdhg4-2.

8.1.4 [ Whg hang

Ty 3 rigWangtheodo t 2 OK Fnqbylhtych na@ A 25tRutyy k Y NY @ godny OT
bruf AMg hang theo'tIRBcA  (ich & F5 i@ Ty W K L¢ fp h§pWongBYhg 8-6.

B¥g8-6: Khdh nhgwiangd 6+ 2 OK2 yWohY |j dz8 K2

No Loyi hang [ Whg hang (trRu tyn)

1 Container 9.50
2 Hang Ei 9.00
3 Hang tung hp 6.00
4 Céc lgi hang khac 0.50

82 -t & KS &duyndd cac ljng mQ cong trinh ¥hg

8.2.1 LuHag tau

Luag tau el £ £y 2001 OWKE 30K W (TK $ 2ungldWaga PIANC cho tau céfig
t¥% 50,000 DWT. Cac thongusiHag va kk qu¥ld Ny K ifjctrip kip tBokig
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BYng 8-7.

8-8| Tac g¥ Nguyn Minh Quy. email: quynm@nuce.edu.vn



BYng 8-7: Théng suuHag tau

No HyngmQ 7 TOYR ¢ Gia tr]

1 Loyi luHag LuHag nyo vét net lan

2 7% chjt luHag 7% chyt bun cat

3 | 7 du kiR an toan hanh b T

4 Chdu dai IuHag m 12,000
5 |l Whgluag (so wA  TkRgNEE) 76 30
6 Chdu reng m 180
7 | 7csau (WA HS m 13.5

8.2.2 Bdhgptau

¢ Nk ye kB nfi IV KLt y Fc &K bab ch&iWwg loji hang, s Abg bdy’ GeWt & KS & T
benKW al dzy

BYng 8-8: St Aig bdn

No Loyi bdn SU Nvig
1 Bdnh container 2
2 Bdn hang Ei 2
3 Bdn hang tng hyp 3
4 Céc Igi hang khéac 2

8.2.3 Khu quay te

Y N O Koc khikdoay £ S WO ERhQUAS €8gkinh D=1.5 Lok [ tuc thuNu@rityt. i K W
Khathg cach t khu quay te Sdn cac khu By GOV E Hh@ron§ Bhg..

BYng 8-9: Khavhg cach t khu quay te Sdn cac khu kin

No Kho¥hg cach t khu quay tie Sch Gia trym)
1 Khu kh bdn container 500
2 Khu ldh hang Ei 600
3 Khu kh hang ting hjp 800
4 Khu kdn hang khac 800

8.2.4 Thid b3pre xdp
S AMg va cong sft thid b3l kidh cho cac khudy  §c\Wp hip trong bhg

B¥ng8-10: SU WWig va cong sfit b}yi cac khu lan

No Hyng mc SU Nvig Cong stit THig cbng stit
(Ch tre x ) | (tyn/gi€) (tyn/gi€)

1 Khu ldh bdn container 4x2 500 4000

2 Khu kh hang Ei 2X2 1000 4000

3 Khu kh hang tng hp 3x3 200 1800

4 Khu kdh hang khac 3x2 150 900

8.3 Cac md hinh ap@hg

8.3.1 CongtwdO E¥ Qcdsndoyn toc
S dng cong tie @ L O 2 aeBibhdbay Mg 5.2.
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832 at
S dgy 3

8.3.3 Nghiéng Raeh tau do gid
b K Wl cf$ trong hg

8.4 Quy hagrch m¥§ bing dng

¢ Nk yeljQiZe ays

KWy &y Fshg S
LIK WT ygaNHtBY LY s tSngMQE5.2.

Ot el QMY K | S W LIOW Y K | dyfc $3Rh &éd W

Sdanal KIFA LIKYBEWAE yhye YYKW &l dzd
B¥g8-11Y t KWTyY 3 yahy |j dz& K2
Hyng M so Chi tict t KWTLy 3 ty t KWOy 3 t Yy
sanh
M6 tYchung | MX bbng MX bbng &hg c6 chiu sau| MX bbng ¢4 3 URgWRe
KW 3 @tlién thSo dyng au| i K S £ng$EWd hip vui cac
tau. bdn nho.
Khd nigWay| Bdnh gp tau Khi  nfigWway dng cong trinhf Khiidk  ligWay d ngcéng trinh
d ng bdy (GKS2 LIKWOTY|bdh nWUKTY R2 dn
YNyitd KTy d container va kh hang Ei k&
hnLd Gc\Wp tau hai phia.
7 s hibsng | Do dhg ding au cb chliu sau| Khd  gigway dy 3 Bns
K Whg \d LIK Njt lidnnén ki | K Ty Rdh bdi dbgy dke
f fg xay dy 3 Sk so6df (i K S Eng$ew
S We gim thidu.
BdcYhg DiRa tich bdieYhg nhUK Ty | DiRa tich bdeYhg fon, njo vét
diratichj2 @St NG |y KTy YKty Ehu
nhiendRy G NOKO | REZ4y S 27 tAu vi td Op y@
tau vitrdO P y AWK P K ® KTY &rn gjikcla vikRa brutri
i £ dz mAS aic NSNAmM hang
Khu logistic Kho bai ga cac lah brui NN { Kho baickiy RO U K &9
S eckp. bE.
7 du kira khai| Lurag tau / THO KF A LIKWTY 3/ THO KIF A LIKWTY
thac nhau. t' nhau.
Quay te tau YKs 1 KNydc¥dhp R BdcYhg sng nén vRe quay
tre thuinljJA K TY
Neo gp tau Vi3e neo ¢p cac tau nftrong | ViRa neo ¢p cac tautn phia
khuvO Ndz { Ks 1 K|trongcacky y K& 1K
KTY &
MwO 6 Sche| MwO G &he chih Srivui cac CAc lah hang tng hjp va
chih bdn hang tthg hjpvaldh hang | K& y 3 1 K¢ obe cliti
khactii KTy ® KTY @
KWy Ny 3 | Phan ESHz (YA Y K WzJKINW SOK 2 (Y A Yy K WzIKEhe&: giai
tridyy GWT|vaktWVy Ny 38 |Sgy Usthjll KTy @ Sgy g Ol 2 KTyd
gt Y E€dg |reng
¢ + Ocng Smdi| PMQthusc vao mO 6 &n bing
0 ey St #3 V& jo vét so cho khi
f Adg Wth¥A NI Evigla
thyp nhyt.
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¢ Nk ye AT/ K& 3 Kutnéudronyg bh§ trén, ching taco ixay d y 3 (i Kdnygasans A
Ot O G Asdz O®Ninhyt vl Ny K Bt Yy KY K hrig Sweioil thiku S
trong vi QR WA §itip&hang ta'lacryy SOV LIK WTApF nijty K

g#éﬁ:)r Building
Approach channel— — o 2 & Storesy
General
L2 L2/ cago
terminal
Container terminal
Hinh8-4:t K WTY 3X Beng 1Y
Breakwater
Igfer anchor
il
‘ Others
Outer Tur ]— Buildings
anchor a— area & Stores
Approach channel General
cargo
terminal
neranchor | J
Breakwater | J
Container termina

Hinh8-5:t K WT Yy 3% Bbng 2 Y
8.5 Kd quymé phiag
Trong piymvinghiénedz yt & T LIBGWSY A3 me [yB vih Sdmo phag. Trinht céac

owemophy 3 OK2 LIKWERYTH H yOPYW I K2 LyWK W 2LI/WTiyVEe vt 3y (m
khéng trinh bayA S N &
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8.5.1 CacktquyvdR I Zng$au
0.25

T
02
E 0.15
01
0.05
| | | | | |

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

Squat (

Hinh8-6: 76 din cac taudo v n tne chomat Ith mé phag

1.6 7

400 500 600
Number of simulated wave responses

-

wave responses (m)

Hinh8-7: 5 | 26ngSna cac tau do song choehlth mé phag

| WMM *

-
o
I
f

-
>
I

-
S
I

-
=]

Height of ship motions {m)

o
=

e
@
I

| | | |
100 200 300 400 500 600
Number of simulated ship motions

<
=

Hinh8-8: Thy 3  Rdng2aja $au cho net 1th mé phag
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8.5.2 Cac kk quYchinh trénman hinh

Total (tons)

2.478e+07 Ship wiatting (N.o} 82.70 Check gen. data Total vertical motion
% (Con./Bul.) 038 0.38 Unavailable water (No.) 143 Simulation result Select to plot w
% (Gen./Oth.) 023 0.03 Impossible handled (N.o) 5387 ‘E':ﬂ'rtfjd&fbeﬂh 851.47 1085.67
Number of runs
Con. 0.38 Gen. 0.47 Encounter (Mo/hour) 37456 Humber of simulations 30 ~
Bul. 0.3 Oth. 022 Overtake (No/hour) 2518 Humber of expected ships 800
Hinh8-9: Cadkd quymé philag chinhtrén man hinh
BY¥ng 8-12: THg hp cac kit quy mé phag chinh
No Hyng mQx Chi tick 7Ty € Giatr
1 | Suau méph/ag Tau 800
2 | Ty 3 srig Wang TriRu tyn 24.91
3 |T I3 theo loyi | Hang container % (trRul tyn)
hang be xp Hang Ei % (triRul tyn)
Hang tung hp % (trRul tyn)
Céac hang khac % (trRul tyn)
4 | SU AMg bdn/ Container 2/0.38
H3subrn bdn Hang Ei 2/0.31
Hang tng hp 3/0.64
Céac hang khac 2/0.25
5 | K& quySddz aify | Suth tau pA 5i $IN vao lirhg No. 64.2
tau Suly 1 K §a'H du vao lihg No. 1.8
Suly (i gAdz R kiR thEi ticdk No. 56.4
6 |ThSi IAL yni|[¢ N} YK lAcdhdSA y 3V GE 141.0
tranh tau 77A Gbdz I OGy 3 ( GE 19.6
7 |ThREA  3AL H|[TEEA T AMYO €Wy tau GEE 1375.00
MN, bdh va Shh | TREA 3 A lgybdnii £ dz S GE 2448.40
KWhgt€itid |TheA A ¥ &BKI2S S GE 58.87 xa

Ghi chaala thei gian¥y K € Kol

vung bia.
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8.5.3 Cac kit quYthswg ké trén bidz HS

Number of ships in the index generated (No)

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

Hinh8-10: SUt Ky 3 (i gamo6/hig cho t ng loyi tau

Waiting time for berth (hours)

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

Hinh8-11: TrEi gian cl€ bdn trung binh cho t ng loyi tau

80

Cargo (un]loading time at berth (hours)

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

Hinh8-12: th€i gian lam hang trung binh cho hg loyi tau

8-14| Tac g¥ Nguyln Minh Quy. email: quynm@nuce.edu.vn



[=2]
=

[
(=]

-
o

=)
w

=)
=

I
|

Ships in queue waiting for berths (%)

=)
>

Waiting time for berths (hours)

8-15

o0
=

Tum around time (hours)
w I
(=} (=}

o o o o =
w = o - ~
I

|

=)
¥

o]
=]

-
[=]

(=]

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

Hinh8-13: TEi gian trung binh tau i c¥ng

o

1000 2000 3000 4000 5000 6000 7000 8000 9000
Time (hours)

Hinh8-14: SU Ky 3  {tbem tréng binh theo trEi gian

100 200 300 400 500 600 700 800
Number of simulated ships

Hinh8-15: THEA 3 A | i bhiitturdy bih ga t ng loyi tau

| Tac g¥ Nguyn Minh Quy. email: quynm@nuce.edu.vn



[=] [=] [=] [=] [=] [=]
: : : o : : : o
E 8 8 2 RN R o3 ®» i
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Confainer ships in queue waiting for berths (%)
o
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4000 5000
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4000 5000
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o
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=
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Other ships in queue waiting for berths
o 9 o
B E 8 &

o

4000 5000
Time (hours)

7000 8000

Hinh8-16: SU Ky 3  (nttyiz 1By khu bh trong thEi gian khai thac
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Waiting time for container berth(hours)

Waiting time for bulk berth{hours)

Waiting time for other berth(hours)

Waiting time for general berth(hours)

35

25

15

0.5

26

0.5

@

o

s

(=]

L]

-

3.5

25

0.5

300

400

500

Number of simulated ships (no.)

700

i

A

Ll

I|J\ |

L” |
500

Number of simulated ships (no.)

|I .| ||‘I|I
700

Number of simulated ships (no.)

100 200 300 400 500 600 700
Number of simulated ships (no.)
100 200 300 400 500 600 700

Hinh8-17: Th€i gian cl€ bdn aga tau trong trEi gian khai thac
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Number of ship stays at port (no.)

0 | | | | | | | |

1000 2000 3000 4000 5000 6000 7000 8000 9000
Time (hours)
Hinh8-18: SU Nwig tau ti c¥ng trong thEi gian khai thac
0.2
g
g
L
-2 o 2 4 6 a 10 12 14 16 18
Number of ship stays at port (no.)
Hinh8-19: quan RRgi a su Nvig tau i cyhg va th sujt xuyt hia
m o
18- -
ém— |
_§14— -
%{:12_ ]
8 10 _
R L
{00100 A 0 U o 0
1000 2000 3000 4000 5000 6000 000 8000 9000

Time (hours)

Hinh8-20: SU WWig tau kéo s dQng trong trEi gian khai thac
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=
=
[=r]

Frequency (%)
= o a ° o
g8 B - & =&

=
E

0.02 |

———

5 0 5 10 15 20 25
Number of tugboats uses at the same time (no.)

Hinh8-21: Quan Rgi a Iu Wvig tau kéo vath sujts dQng

weather: 17%

passing: 10}

berth: 51%

Hinh8-22: T |13th€&i gian cl€ tau theo cac nguyén nhan

waiting time: 10% traveling time: 8%

loading time: 82%

Hinh8-23: T 13th€i gian tau § dQnhg cho cadoyii 6ri§ tyi cvhg
8-19| Tac g¥ Nguyln Minh Quy. email: quynm@nuce.edu.vn



8.5.4 Cackt quymoéphagchitdi f Wdz GNRBYy3 FAE{S SESE

Cackdt quy¥md phag chi tdi  /fOW f Widdyn& filé exel. Qthdybao din cac wi dungS We
trp hgp trongBY¥hg 8-13.

BYhg8-13 Kt qu¥ymd phag chitdi f Wdz G Nky FAES SEST

Thwt Tén bidn Nei dung

Sheet 1 | list_shiplndex Sthi?u tau cho t ng Kh mo phag

Sheet2 | ship_class ChesrdoyA (b dzdddhgy 30 S

Sheet 3 | im_ex_index Chrsrdoyi tau (hang xuyt hay nitp

Sheet4 | interval_arrival Khothg th€igian gi K | Adh dhg cio ¢cth MP

Sheet5 | wait_in ThEA 3 A Fym O L wi2wés lirhg

Sheet6 | delay THEA B thu vao litag

Sheet 7 | shipspeed_in Vi n tre chyy tau trén lug

Sheet 8 | wait4berth THEA 3 A lgybdnii £ dz S

Sheet9 | servicedload THEI gian tau lam hang tréndm

Sheet 10 | wait_out THEA 3 A lym O L ¥WEEi chg

Sheet 11 | list_shipindex_sort Thwt chasrutau khi i€ c¥hg

Sheet 12 | list_in_ex_sort Thwt chasruau xugt hay nitp khi i€i c¥hg

Sheet 13 | departure_time_sort | TREA o thu vao lirhg khi €i c¥hg

Sheet 14 | shipspeed_out VI n tne tau khi ra ki luHag

Sheet 15 | ship4queuing Su Ay 3 (nilam hdhg

Sheet 16 | mean_wait4berth ThEA 3 i tay'trugy binh ga t ng tau

Sheet 17 | ship_processes Thong tin d qué trinh hanh & cho t ng loji tau gHn:
Gst B | Sutau trung binh cho tng IgjA 18 W0 pHag
Get C| TREA 3 AAF ya bSd c¥adg ma$ ng lgji tau
Get D | TREA 3 Ai MY khiSEi cshg @a t ng loji tau
Got E| TREA 3 Ai bdf g ng loji tau
Gat F | THng th€i gianquay te, neo ¢p, bne xdp va Ei bdn
Gt G| ThEigiantauS A (HAG y f dz
GotH| THng th€igiant | KA o vad g
Got | | THEi gianl £ dih Big phYi chE R 2 du&iRa thEi tick
Gst J| THEi giantau r€i cvhg pi chE R 2 du&kiRa thei tick
Got K| ThEigiantau cB St Nd Y K (rgc daduS Ay 3
GotL|ThEigiantaucBSdSnA Gk dz S OGy 3

BYhg thrng ké cac & quymé phag qua trinh hanh¥ G N2 y 3 fdg® Byptrongtr S W
bYhgRWA SNeé ®

BYng 8-14: Trg hjp kat qu¥ mé ph/tag cac h§li crig ma tau i c¥hg

Swi€ Swi€ Swi€ Thag thEi ThEigian  Thng thEi ThEigian ThEigian ThEigian ThEigian
SthiRu ,Suéu che MN che MN Gbag ¢ gian am it dz giaf1 téu' chE7Y¢ che7Y¢ tranhtau Snitau
tau S Wc MP 'khi t?u khi tflu bdn lam hang trén hoyi ”Grf@ kh'i tau khi tflu y 3w cung
Sdn c¥ng r€i cyng hang luHag tyi cyng Sdn r€ic¥hg chidu chidu
1 30.4 135.4 103 13 43.53 4.51 56.31 2.4 9.6 13.60 15
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 30.4 32.38 4.14 37.12 26.4 24 25.42 1.7

8-20| Tac g¥ Nguyln Minh Quy. email: quynm@nuce.edu.vn



Swi€ Swi€ Swi€ ThEigian  Thng thei ThEigian ThEigian ThEigian ThEigian

Sthi?u Suau che MN che MN Gt dg ¢ I:Zi Itah: it dz giantau ch€7Y¢ che7 Y ¢ tranhtau Sni tau
tau  SWcMP  khitau khitau  bechlam ‘ trén hoyti orfy  khitau khi tau NEL ciing
Sh g r€icvhg hang hang luHag tyi cyhg Sch r€icyhg chidu chidu
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 51.80 454 74.51 14.4 14.4 17.94 1.5
7 50.2 155.4 158.4 11 44.82 481 56.10 21.6 14.4 31.17 29
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 12 144 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 0 334 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 14
14 65.2 0 0 30.6 54.64 3.81 58.92 144 28.8 30.20 2.3
15 17.6 0 0 8.2 25.28 3.89 29.63 144 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 11
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 35.4 0 0 0 21.49 4.04 25.52 16.8 16.8 16.41 1.2
THng 800 598.8 520.8 229  835.28 81.10 954.44 307.2 355.2  386.93 26.8

8.6 Baitoantd WWwxhjp

8.6.1 Cac Rh b¥nh nghién ew

- CAcLJK WT ychidutsal lurag tau: 13.0 mva 13.5 m.
- ThidbYrexdtrénbdy Y G Ny 3t b/@ sdy 3% soah LIKWTY Fut y ol y ¢
-t KWTY Af My bdndghn sut AMg 1 kh container va 1 & hang Ei vacongsujt
bre xd i Ny 3B0%. s vy
[+ O LIKWTY Iwde yie\tgp B ropg/h@sau

BYhg8-15Y / + O LIKUWTWRY Oy S

Hyng m 7+ | PA1 | PA2 | PA3 PA 4 PAG5 | PAG

76 sau luag m 135 13.0 135 13.0 135 13.0
THg Subch Bch 9 9 9 9 7 7
cong sftbre xp | % 100%| 100%| 125%| 125%| 150%| 150%

DKA OKGY t! m Wt LKWOY3I ty oly $
8.6.2 Cac kit qu¥Ymé phag chinh
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Handled cargo Main Results Plot results

Total (tons)

2.478e+07 SLDUEIE L 6270 Check gen. data Select to plot
% (Con./Bul} n3e 0.358 Unavailable water (No.) 1.43 Simulation result Select to plot
% (Gen./Oth.} 0.23 0.03 Impossible handled (N.o) 5887 Wait tide/berth 851.47 106567
(hourh
Berth occupancy ratio Ship passing numbers Number of runs
Con. 038 Gen 047 Encounter (No/hour) 374,55 Number of simulations 30 w
Bul, 0.31 Oth. 022 Overtake (Nofhour) 2518 Number of expected ships 300
Hinh8-24: Cac kKt qu¥ mé ph/ag chinh cho PA1
Handled cargo Main Results Plot results
Total (tons) 2.487e+07 SEOTE LT, 84.50 Check gen. data Total vertical motion
EHECEERL 0.38 0.36 Unavailable water (No.} 760 Simulation resuft {10) Queuing for wait... ~
% (Gen.fOth.} 0.23 0.03 Impossible handled (N.o) 5570 Wait tide/berth 1533.03 1052.10
(haur}
Berth occupancy ratio Ship passing numbers Number of runs
Con. 0,38 Gen. 043 Encounter (Ne/hour) 378.39 Humber of simulations 30 ~
Bul. 032 Oth. 022 Overtake (No/hour) 2438 Number of expected ships 300
Hinh8-25: Cac kk qu¥Y moé phag chinh cho PA2
Handled cargo Main Results Plot results
Total (tons) 2.478e+07 ECHTEIYLNL 8417 Check gen. data Total vertical motion
% (Con./Bul.) 038 036 Unavailable water (No.) 167 Simulation result (14) Container queuing
% (Gen./Oth.} 0.23 0.03 Impossible handled (N.o) 55 87 Wait tide/berth B4TET 352.03
{haur)
Berth occupancy ratio Ship passing numbers Number of runs
Con. 0.31 Gen. 047 Encounter (Ne/hour) 379.28 Humber of simulations. 30 ~
Bul. 0.26 Oth. 0.23 Overtake (No/hour) 2637 thelegoiepecediss 800

Hinh8-26: Cac kt quy¥ mé phiag chinh cho Pa
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Total (tons)

andied cargo

2.482e+07

Ship waiting (N.o}

22497

Check gen. data Select to plot ~
% (Con.J/Bul.) 037 037 lUnavailable water (No.) 8.00 Simulation result {24) Number of tug us... ~
% (Gen./Oth.) 0.23 0.03 Impossible handled (N.o} 5723 Wait tide/berth 1551.80 97820
(houry
Berth occupe ratio Ship passing number Number of runs
Con 037 Gen 085 Encounter (Moshour) 23337 Number of simulations 30 w
Bul 0.23 Oth. 0.24 Overtake (No/hour) 51.43 Number of expected ships a00
Hinh8-27: Cac kK qu¥ md ph/lag chinh cho PA4
Handled cargo Viain Results Plot results
TEEITTE, 2 486e+07 Ship watting (N.c) 85.57 Check gen. data Select to plot w
% (Con./Bul.} 0.38 0.35 Unavailable water (No.) 1.07 Simulation result (24) Number of tug us... ~
% (Gen./Oth.} 0.23 0.03 Impossible handled (M.o} 5457 Wait tide/berth 307.03 5809.70
fhaurk
Berth occupz ratio Ship passing number Number of runs
Con. 055 Gen 047 Encounter (Mo/hour) 237.90 Number of simulations. 30 w
Bul. 0.45 Oth. 022 Crvertake (Mo/hour) 52.03 Number of expected ships 200
Hinh8-28: Cac ki qu¥Y mé ph/tag chinh chd®?A5
Handled cargo Mlain Results Plot results
TEE T, 2.483e+07 Ship watting (N.o) 26.38 Check gen. data Select to plot w
% (Con./Bul.) 037 037 Unavailable water (No.) 760 Simulation result {24) Number of tug us...
% (Gen./Oth.) 0.23 0.03 Impossible handled (N.o) co g Wait tide/berth 1594 68 5061.88
fhoury
Berth occupant o Ship passing numbers Number of runs
Con. 0.54 Gen. 0.47 Encounter (Mo/hour) 23863 Number of simulations 50 v
Bul. 0.46 Oth. 022 Owertake (Nothour) 40 85 Number of expected ships 200

Hinh8-29: Cac kKt qu¥ mé ph/ag chinh cho PA6

Thwg ké cac& quymophy 3 OK2 ¢

Lk v Tlwyp Frony Bfhg S 1

8.6.3 So sanh valachy
¢ Nb ye |Gz ay's
Ot y 3

LIK WO iz (i \iBdz

0% yFh trdnyBhG B15,KHuO ni§Wway d ng ph-h céac ng m
G NIy fic & @iBp trbrig BYig 856w
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BYng8-16: Trp hip céc kit qu¥cga sauLIK WTy 3+ v
No Hyng mQ Chi tick 7 TYR PA1 PA2 PA3 PA4 PA5 PAG
1 | Suau md phlag Tau 800 800 800 800 800 800
2 | Hang qua¥hg | Ty 3 frig Wang mo phng Triu tyn ~25 ~25 ~25 ~25 ~25 ~ 25
3 | Luagtau Reng
76 sau 13.5 13.0 13.5 13.0 13.5 13.0
4 | Cong siit bdn | THng cong st thidk b} Tyn/gi€ 10,700 10,700 12,700 12,700 14,700 14,700
So sanh cong §tithidt bheo 13 % 100% 100% 125% 125% 150% 150%
5 | SuU A¥Mg bdn Container 2 2 2 2 1 1
Hang Ei 2 2 2 2 1 1
Hang twng hjp 3 3 3 3 3 3
Céac hang khac 2 2 2 2 2 2
6 | HUusubrn bdn | Hang container % 0.38 0.38 0.31 0.27 0.55 0.54
theo m6 phag | Hang Ei % 0.31 0.32 0.26 0.23 0.46 0.46
Hang tng hp % 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 | Suth tau Suth tau pA 7i $IN vao lirhg No. 64.2 64.2 64.2 64.2 64.2 64.2
Suly | K§a'd dfu vao lirhg No. 1.8 1.8 1.8 1.8 1.8 1.8
Suly (i gAdz RIB kiRBtREi tick No. 56.4 56.4 56.4 56.4 56.4 56.4
8 | TheA A | ¢NY YK GacdhdlSA y3IW GE 374.56 378.39 379.28 233.37 237.9 238.68
tranh tau 777 Gbdz S OGy3 O Gi 25.18 24.38 26.27 51.43 52.03 49.86
9 |ThEA 3AA gy THEEA T AMYO IEWHy tau GE 851.47 1533.03 847.67 1551.8 907.03 1594.68
MN, bdh va¥hh | THEA 3 A lybdi £ dz S GE 1065.67 1052.1 852.03 978.2 5509.7 6061.88
KehgthEitid | TheA A gk RBKi2S S GE 1412.88 1360.8 1340.88 1387.92 1312.08 1335.36
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BYng8-17.Khdh nff BXHS GW W Iy S
No. Hyng mQ 7 0YR t KWOY Fdzt y WS
PA1 PA2 PA3 PA4 PA5 PA6
1 Ny2 @Sidwol y m3 3,240,000 2,160,000 3,240,000 2,160,000 3,240,000 2,160,000
2  Thag stbdh gp tau Bdh 9 9 9 9 7 7
2.a Bdhcontainer Bdh 2 2 2 2 1 1
2.b  Bch hang Ei Bdh 2 2 2 2 1 1
2.c Bdntrag hp Bdh 3 3 3 3 3 3
2.d Bch khac Bdh 2 2 2 2 2 2
3  Thng cbng stitthidc by tyn/gi€ 10,700 10,700 12,700 12,700 14,700 14,700
3.a Bdh container tyn/gi€ 4,000 4,000 5,000 5,000 6,000 6,000
3.b Bch hang Ei tyn/gi€ 4,000 4,000 5,000 5,000 6,000 6,000
3.c Bdhtrag hyp tyn/gic 1,800 1,800 1,800 1,800 1,800 1,800
3.d Bch khac tyn/gi€ 900 900 900 900 900 900
BYg8-18:7 Ty @hgHjp
No. Hyng m 7TYR ¢ t KWTDY Fdzt WS
PA1 PA2 PA3 PA4 PA5 PAG
1 Nyo vét Usb/m3 10 10 10 10 10 10
2 Bdngptlu uSD/m
2.a Bdh container UsD/m 80,000 80,000 80,000 80,000 80,000 80,000
2.b Bchhang Ei UsD/m 80,000 80,000 80,000 80,000 80,000 80,000
2.c Bdhtag hjp UsD/m 55,000 55,000 55,000 55,000 55,000 55,000
2.d Bch khéac USD/m 30,000 30,000 30,000 30,000 30,000 30,000
3 Thidt b3
3.a Bdh container USD/gin/gi€ 40,000 40,000 40,000 40,000 40,000 40,000
3.b Bch hang €i USD/gin/gi€ 5,000 5,000 5,000 5,000 5,000 5,000
3.c Bdhtrng hjp USD/gin/gi€ 10,000 10,000 10,000 10,000 10,000 10,000
3.d Bch khac USD/§n/gi€ 10,000 10,000 10,000 10,000 10,000 10,000
BYg8-19 Y Kt A {2t ydz] BywgHQIsiKsBinh S
Hyng mx 7TYR ! t KWOyY Fdzt y WS
PA1 PA2 PA3 PA4 PA5 PAG
Nyo vét 1000 USD 32,400 21,600 32,400 21,600 32,400 21,600
Bdn qp tlu 1000 USD 180,050 180,050 180,050 180,050 116,050 116,050
Bdh container 1000 USD 64,000 64,000 64,000 64,000 32,000 32,000
Bdh hang Ei 1000 USD 64,000 64,000 64,000 64,000 32,000 32,000
Bdh trng hjp 1000 USD 41,250 41,250 41,250 41,250 41,250 41,250
Bdh khéac 1000USD 10,800 10,800 10,800 10,800 10,800 10,800
Thidt b3 1000 USD 207,000 207,000 252,000 252,000 297,000 297,000
Bdh container 1000 USD 160,000 160,000 200,000 200,000 240,000 240,000
Bdh hang Ei 1000 USD 20,000 20,000 25,000 25,000 30,000 30,000
Bdh trng hjp 1000 USD 18,000 18,000 18,000 18,000 18,000 18,000
Bdh khéac 1000 USD 9,000 9,000 9,000 9,000 9,000 9,000
THNg @GNg 419,450 408,650 464,450 453,650 445450 434,650
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BYng 8-20: Chi phi khai thac yng mQ so sanh

Hyng mE 7 TYR t KWTY 3dzt §ws$
PAL PA2 PA3 PA4 PA5 PAB
Nyo vét duy tu 103USD 16,200 6,480 16,200 6,480,000 16,200 6,480
Mwcsalth KEY:I % 0.50 0.30 0.50 0.30 0.50 0.30
Khif AMg rjo vét m3 1,620,000 648,000 1,620,000 648,000 1,620,000 648,000
7Ty $Nt Yy USD/m3 10 10 10 10 10 10
S achakhuhao  108USD 1572125 15,212.5 16,562.5 16,562.5 14,712.5 14,712.5
Coéng trinh 5% 9,002,500 9,002,500 9,002,500 9,002,500 5,802,500 5,802,500
Thidt b3 3% 6,210,000 6,210,000 7,560,000 7,560,000 8,910,000 8,910,000
Chi phi c& tau 10%USD  7,459.52 8,697.40 6,892.26 8,405.44  16,037.48  18,560.92
THEI gian clE tau gic 3,730 4,349 3,446 4,203 8,019 9,280
Chi phi cB tau USD/gt 2,000 2,000 2,000 2,000 2,000 2,000
T ngc ng 38,872,020 30,389,900 39,654,760 31,447,940 46,949,980 39,753,420

T cong thwe tinh toan NPV, o sujt tridt khydz — c37z
toan gia tRiza tyA

1,400,000

1,200,000

1,000,000

800,000

600,000

NPV (1000 USD)

400,000

200,000

0

Kt qu¥trén biddz HBho thye

1,004,330

PA1

R5y3 OK?2

865,905

PA2

1,061,107

PA3
t1 ©3bD #b

Hinh8-30: Gia trp t

LIK WDy 3
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+

926,825

PA4

i KS?2

GEIdASY X tS muYy§hN Y =
O s hd HiAK t@hEdE HEligh8-BOW

1,151,873
1,032,792
PA5 PAG

{h {#bl

Ot O LKWTLYy3 t vy

PPV iyp Al >3 AANRIYND | KA
gia triNPV cao nft. Vivy, kidn nglj acy 4& G WLIK WS g3 t v

H O

1

LIK WT



/ 1 ©3 b D KA&DHHN VA KN NGHD

9.1 Kdlurn

9.1.1 Vdmd hinh mé pliag cong trinh ¥hg

- M6 hinhmé pliy 3 Ssjt 4pSfIWy phubich trén thdgivh (G N2 y 3 c&nh@k f ©y K
thurt néi chungvatrongxay ¢ 3 Ot y3 G NWYy K D¢ + $hg @dprigrig. Y KW
Tuy nhiéng Vid b | & IRW KW 0 gusi-tamSaVRuhy vy 3 I Mglyd S W
Scrbnbivavyndly 3 O WLIKWTY 3 LK+ SmdmkOS 5202z thdl JK
ap ding trong th c tidn quy hg/ch dhge Vi Nam

- Qua phlth phan tichtHng quan cho tfly mé hinh mé piiag i~ Syhg wRjuy mé kich
(i Kvamo hinh, pkim vi nghiénesu va m@® IBNdNg. Meli  Y's  Kgi ik t§x
cYcacWy dOK 2y Sy | & fdhTuydiand O h¥,aac moé hinh mé plag trong
phyY @A tdckgdzhyaW f £ niihoéd ghah. C8 thdap ding trong quy hgO K S
GwW @t (1¥dbkn 0Kt O O

9.1.2 Vdphth mdm OSEC 2020

- PhkhmdY h{ 9/ Ao trén Sdwtthg Matlab va dI (i Nbeytac RfTquya
nghién ew oga tac g¥S i 38 WS teyf &hc §p chi va ki thYo qure tdchuyén nganh
Pihmdy Os KI A Y& Sdzy OKNYKY

o at Sdzy ydhdalg Okventime Simulatiopco thdS We ap dy/ 3 dnghién
owdz Ot St i A &hg KRA h u hay quy hgich xay d ng phat trida
c¥hg nui. Cac K quyt  md hinh bao Bn toan be th€i gian va qué trinhpn hanh
cgachgkdi | KA i éAEA IS Eic €i bdn. CAc & quYnay do phép cac nha
thid kdva qwh ly xay dy 3 8 WLIK WT Yy 3 ydh yhatlirea&hghgp ly
nhyt.

o at Sdzy | Hétig QUnderKebI (Chebkda thdS We s dQng kat hip vui cac
md hinh d baotr€itidi diSt Y I Aty (wWedhanygatau,nl€ESs G Ny 3
hi?u sujt khai thac &hg. Ngoai ra, mo hinh codiiinhtoanvad ot 2 y&Ny 3 f
vin hanh tau trong,tng K&h bh o«Qthdegl  dS KiRa vin hanh tau, nE S s YA A
thiddz GeWjirotairngy G N2y 3  liddzs®) ANUdyeK ySKAA s Y X Y4
cly GcWoan thRa va busung ham trugy’ o w! hahg draltd® troBg séng
cho cac I§i tau dh quan tam.

~vdzd GNWY K ODtgE3n harhwngtbbadan fodn hang Y ¢hielz orfytau
G NB Yy 3 13 cad¥hg/Ava hoa tieu qih lyd K § 2 O RiSmalVezdlam® pyys 1
S Wexem xét va pbh anh trong md hinh, Ss £ £ Y N yidE apidNg/tKcadi K
c¥hg bida aga VRv Nam.

- Phth mdY  $oMich lp vui cac wi dungvd phan tich la clry’  LIK W'D/;G\EI Wdy |j{dze
mova quy hqch cong trinh dhg. Doye = 3 ASgsLaQyf Bonkdgivh quydi [ﬁ: Wb
Sdwvyy dS¥ra. Trinht @t LIKWTYW quyd]K’r al A?GisaLEdthaum Wdzz
YNY Sthiggptd Wdz Strnghgld SiBinhyaydhiti GNRy 3 tLiKWTDY 3
v3QcQthdBdefld GNPy 3 / KWTYy 3 y o
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9.2 Kidnngh3}

Met sy’ d8on tHa tyA  Jing fhavtrioa
(1) K&t nrivei mé hinh d béo song trc tuydy’ d8 N yahird xac cack quymé phag.
(2) O p nhft cac mé hinh dbéao tin g K @RI Ehg$au.
7N& jf dByD SHnhidukhei gian va kinh phi the hiRa. Keh ngly/ K£ t&/ VOpy 3 Y KW
ban nganh lién quan co dj dzl y 0 WX @&k KkhatNA
9.3 Phiénb¥n Demo danh cho sinh vién

C6 thdO £ ¥ phth mdm bing met trong cac cactsau:
(1) Phién bh OSECZD webbase: phién ¥/ y t & sRagixhdhg 6.9MB. Tuy nhién,
phién bh nay éh k& nrd A y (BN 18587 t SMathwork Center trong qua trinh
oL % S
(2) Phién b/h OSECZD Standalone: A R dzyigdd-h B00/MB.Phién bh naykhong ¢h
kdt nriinternettroy’ 3 |j dz&  NWYy K Ot A S
@) Phien By (1 NB y@ &KW L¥ ¢ & 8iNII@g ohicél copy FaY may va khdng
cy OfA S
Sinh viérthdlién hRwui tac gV S5 We chy gidp.
Email: quynm@nuce.edu.vn Phone: 091 3567 101.
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