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Tir khoa: TOM TAT
Bén cang Nghién ctru ndy nham t8i wu héa hoat dong khai thac tau RORO tai cAng Tan Vi (Cong ty
Tau Ro-Ro C6 phan Cang Hai Phong) thong qua mo phéng va tich hop vao phin mém quan ly khai
T6i wu héa thac. Trén co s& dit liéu thwe té, nhom nghién ctru xy dwng cac kich ban vin hanh va vin
M6 phong dung cong thikc tinh to4n tir tai liéu qudc té, diéu chinh phit hop véi dic thu cang bién mién
Thuét toan Bac Viét Nam. Phuong phap md phéng gitip x4c dinh thoi gian khai thac ti wu va danh gia
hiéu qua van hanh trong bdi canh han ché vé s6 bén kha dung va lwgng tau neo diu cao.
Két qua cho thidy m6 hinh phan 4nh sat thuc t&, ho trog hiéu qua cong tac diéu phdi, 1ap ké
hoach va ra quyét dinh khai thac. Pong thoi, nghién cru cung cip cac chi s6 dinh lwong
phuc vu nang cip va tinh chinh phin mém quan Iy cadng. Py 1a mét trong nhirng Gng dung
mo phoéng dau tién cho tau RORO tai khu vuc phia Bic Viét Nam, mang lai gi4 tri thuc tién
va khoa hoc, @ong thoi mé ra tiém ndng nhin rong trong linh virc quan 1y khai thac cang.
Keywords: This study aims to optimize the operation of RORO vessel handling at Tan Vu Port (Hai
Terminal Phong Port Joint Stock Company) through simulation and its integration into port

Ro-Ro vessel

management software. Based on real operational data, the research team developed

Optimization operational scenarios and applied calculation methods referenced from international
Simulation studies, tailored to the specific characteristics of the Hai Phong port region. The simulation
Algorithm approach enabled the determination of optimal handling time and performance

evaluation under constraints related to berth availability and vessel congestion. The
results indicate that the proposed simulation model closely reflects real-world operations
and effectively supports decision-making in port management, planning, and
coordination. Additionally, the study provides quantitative indicators to support software
upgrades in port operation and management. This is one of the first practical simulation
applications for RORO vessels in the North of Vietnam, contributing to improved port
efficiency and offering potential for broader implementation in the future.
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1. Giéi thiéu

Khi phén tich hoat dong cia mot bén cang hang
héa bat ki, cé rat nhiéu bién s6 lién quan mét thiét
can dwoc xem xét. Hé thong nay bao gdbm chudi cac
phan hé hoic cac phan hé riéng biét, trong d6 moi
phan hé cin duwoc t8i wu héa nham ning cao hiéu
sudt tong thé va tinh dong bo khi hé théng van
hanh va tranh bat ky diém nghén nao c6 thé xay ra.
Cach tiép cin van hanh bén cang theo huéng nay
cho phép tip trung vao tirng quy trinh, gidp hiéu
rd, cai thién va cuodi cling xac dinh dwoc ning luc
cda tirng phan hé cling nhw cia toan bd bén cang.

Nhin chung, hoat dong ciia mot bén cang c6 thé
dwoc chia thanh bon phan hé chinh, twong Gng
twong d6i voi cac khu vue véat ly 1a khu vuc khai
thac riéng biét tai cic bén cang thwc hién cac tac
nghiép gom: bdc/dd hang tir/téi tau sang/tlr cau
cang, van chuyén (tir ciu cang dén khu vuc lwu
trir), lwu triv, va giao nhin — tat ca déu phu thudc
vao loai hinh luéng hang héa hoac loai bén cang.

Doi véi cac bén Ro-Ro, viéc chia thanh ba phan
hé thay vi bon phin hé nhw théng thwong dwoc
cho 1a phu hop, do thoi gian chuyén tai trong qua
trinh b6c/d& hang bi danh hwdng dang ké béi cach
bd tri khu lwu trit, khién cho viéc tach biét ba phan
hé tré nén kho thuc hién mot cach doc lap.

Trén thuec té, cdc bén Ro-Ro ¢ nhitng dac diém
riéng biét nhw thoi gian lwu bai ngn hon cua cac
phwong tién tai bén, cling nhw dic tinh dic biét la
hang hoéa c6 thé tw di chuyén bang chinh banh xe
ciia minh d6i v&i hang héa la cac phwong tién van
tai hodc nhém hang nam trén cic thiét bi kéo c6
banh lan nhw so' mi ro mooc.

Muc tiéu cda nghién ctru la dwa vao hoat dong
thuc té va cong tac rng dung phdn mém trong hoat
ddng khai thac tau RORO tai bén cang xiy dung va
kiém nghiém md hinh mo6 phong hoat déng khai
thac tau RORO tai bén Tan Vi, tir d6 tim ra cac
thong s6 t6i wu gidp giam thiéu thoi gian tau lwu
bén va ning cao nang lwc khai thac. Hién nay, cac
nghién ctru vé khai thac tau RORO tai Viét Nam con
han ché, dic biét la chwa c6 céng trinh nao mo
phoéng chi tiét qua trinh xép/d& va lwgng hoa hiéu
qua van hanh. Khoang trong nay dit ra yéu cau vé
mot nghién ctru ¢6 tinh thyc tién cao, phuc vu quy
hoach va diéu hanh cang.

90

2. Phwong phap va cong cu nghién ciru

Nghién ctru st dung phwong phap nghién ctru
hon hop (mixed-method) két hgp giita mo hinh
mo phdng dinh lwong va phwong phap dinh tinh
thong qua phong van chuyén gia, nham dam bao
tinh chinh x4c, thuc tién va kha niang &ng dung
trong qua trinh xay dung phan mém hd tro khai
thac tau Ro/Ro tai bén cang.

Cot 161 ctia nghién ctru 1a xay dwng va kiém
nghiém mo6 hinh m6 phéng hoat dong khai thac tau
Ro/Ro stt dung phdn mém Portlogics - mét cong
cu ndi bo dwoc phat trién nham truc quan héa va
du bao qua trinh van hanh tai cic bén Ro/Ro. Dir
liéu d4u vao cho mé hinh dwoc thu thip tir bdo cdo
khai thac thuc té trong 6 thang gan nhit tai Chi
nhanh Tan Vi, bao gbm: Lich trinh tau va tin suit
cip cang; Piac diém hang hoa (s6 lwong, loai
phwong tién); C4u tric bén cang (s6 ciu dan, ning
lwc kho bdi, lubng di chuyén ndi bd); Téc do xix 1y,
nang lwc luin chuyén va kha ning bo tri phwong
tién tai cang.

Cac tham s6 trong mo hinh dwoc xac dinh dua
trén s6 liéu thong ké lich st va hiéu chinh thong
qua thao luin véi chuyén gia k§ thuit. Theo ké
hoach, hing tau sé dwa tau vé cang v&i tan suit 2
tuidn/1 tau va san lwgng binh quan dat khoang
1500xe/thang. Do viéc khai thac hang 6 t6 c6 nhiéu
dic thu, véi nhiéu yéu ciu khit khe, phitc tap vé
quy trinh khai thac va quan ly hang héa. Néu nhw
trwdc day, viéc khai thac tau RORO tai Tan Vii chi
c6 thuc hién cho viéc nhap hang loai nay thi giai
doan hién tai Chi nhanh Tan Vi khong chi tiép
nhén 6 t6 nhap khiu ma gan day da thuc hién xuit
0 t0 cho hdng xe dién Vinfast sang cac thi trwong.
Do d6 qua trinh quan ly khai thac tau Ro-Ro c6
phan thay d6i do phai quan 1y ca qua trinh nhip
xudt tau dan dén viéc phai ning c4p va cip nhat tir
quy trinh khai thac dén hé thong phin mém.

Do d6 cin phai tién hanh nghién ctru, phan tich
rd yéu ciu nghiép vu trén co s& dé sé thiét ké, xay
dwng va nang cap cac tinh ndng méi cac chirc nang
cip nhat, cu thé cin nghién ciru cac céng thirc tinh
todn mo phdng, cac bai toan tham s6 gidp ning cao
hiéu qua khai thac nham gitip bd phan ki thuat va
cong nghé théng tin tién hanh lap trinh, thém cac
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cau lénh phu hop gitp cai thién hiéu qua khai thac
ctiia phan mém.

Phin mém Kkhai thac dang ng dung tai Chi
nhanh Portlogics la cong cu ndi bé dwoc phat trién
dé trwc quan héa va dw bao qué trinh vin hanh tai
cac bén RORO. Di¥ liéu d4u vao bao gom lich trinh
tau, dac diém hang hoéa (s6 lwong, loai phwong
tién), c4u tric bén cang (s6 lwgng ciu dan, ning
lwc kho bai), dwgc thu thap tir bdo cdo khai thac
thyc té€ 6 thang cia Chi nhanh Tan Vi. Cac théng
s6 nhw thoi gian xtr 1y, tdc d6 xe di chuyén, tn suit
tau dwoc thiét1ap dwa trén thdng ké lich str va hiéu
chinh qua tham van chuyén gia vin hanh. Viéc
kiém chirng m6 hinh duwogc thyc hién bang cach so
sanh két qua mé phong véi dir liéu van hanh thuc
té trong thang 3 va thdng 4 nam 2024, cho thiy sai
s6 trung binh nhé hon 5%.

2.1. Nhitng mé hinh st dung dé mé phdng

Mot mo hinh str dung phadn mém mé phdng cta
Céng ty C6 phan Portlogics da dwoc phat trién dé tinh
toan cac kich ban van hanh trong qua trinh khai thac
tau Ro-Ro [1].

Bang cach nhip vao cac tham s6 nhu s6 lwong
phuong tién kéo, tdc d6 quay vong / téc do xe 1én
xubng di chuyén (gia tri dién hinh la 14 km/h),
khoang cach gitta cac hang do xe song song va ddi
dién, cling nhw thoi gian 14y hang, c6 thé thu dworc
mot man hinh giao dién thé hién cac gia tri dwoc st
dung dé mo phong quan ly bai chira va danh muc 6 t6
can quan ly (Hinh 1) [2].

e 50 306 |

1 MTSUBISHI (33
I HONDA 1)

Hinh 1. Giao dién phin mém hién thi vi tri xe theo
tirng tau, hé tro kiém soat truc quan sé lwgng va loai
xe trong bai.

DAy la so d6 truc quan, hién thi vi tri xép cia cac
xe hién dang ton trén bai. Ngwoi st dung (NSD) ¢6 thé
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chon loc thong tin hién thi theo tau nhip, s6 van don,
nhém/loai va tén xe. Xe cta cac hing dwoc hién thi
theo mau sic riéng do NSD tw dit. Khi click chudt vao
vi tri bit ky, phan mém sé hién thi thong tin kém theo
hinh anh dai dién cta xe. Tt md phong c6 thé khang
dinh rang thoi gian tai cAu cang phu thudc vao kich
ban dworc lwa chon.

QT1. Quy trinh nhip tiu RORO - QTOL
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Hinh 2. So' @6 luéng céng viéc cia quy trinh khai
thac tau RORO.

2.2. Phdn tich hé théng ctia bén cdng

Khi phin tich hoat dong cia mot bén cang
container, c6 rat nhiéu bién so lién quan mat thiét can
dwoc xem xét, do d6 viéc coi bén cang nhw mot hé
thong san xudt lién tuc la diéu hop ly. Hé thong nay
bao gom chudi cac giai doan hodc cac phan hé riéng
biét, trong dé6 mdi phan hé can dwoc t6i wu hda nhim
ning cao hiéu suit tong thé va tranh bat ky diém
nghén nao co thé xay ra. Cach tiép cin van hanh bén
cang theo hwéng nay cho phép tap trung vao tirng
quy trinh riéng 1€, gitip hiéu rd, cai thién va cudi cing
xac dinh dwogc nang luc clia tirng phan hé cling nhw
toan bo bén cang.

Nhin chung, hoat déng clia mot bén cang cé thé
dwoc chia thanh bon phan hé chinh, twong trng twong
do6i véi cac khu vuc vat ly riéng biét trong bén:
bdc/dd hang tir/tGi tau sang/tir bo, van chuyén (tir
cau cang dén khu vyec lwu triv), lwu triv, va giao nhén
— tAt ca déu phu thudc vao loai hinh luéng hang héa
hodc loai hinh bén. D6i véi cac bén Ro-Ro, viéc chia
thanh ba phén hé thay vi bon nhw théng thudng dwoc
cho la pht hop, vi thoi gian chuyén tai trong qua trinh
bbc/d& bi anh hudng dang ké bdi cdu hinh khu luu
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trit, khién cho viéc phan tich ba phan hé moét cach
riéng biét tré nén kho khan.

Ba phén hé dwoc xem xét bao gom:

e Neo dau;

e Luwu trix;

e Giao nhan, nhw dwgc minh hoa trong Hinh 4 [3].
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Hinh 3. Cac buwéc to chirc khai thac d6i véi tau Ro-
Ro tai bén cang lam hang Ro-Ro.

Phwong phap ludn dwoc xiy dwng dé xac dinh
nang lwc va tir d6 la mirc d6 dich vu cia mot bén cang
cu thé trong mdt ciu hinh van hanh nhat dinh dwoc
thwc hién qua bén giai doan chinh, trong dé:

e Gia tri téi wu cda thoi gian khai thac dwoc wérc
tinh;

e Xac sut cho doi twong (ng vi thoi gian khai
thac da xac dinh dworc tinh toan;

¢ Biéu do nang luc cia bén cang hién tai dwoc vé;
va cudi cung;

e Mikc do cta thang do dich vu lién quan dén bén
cang dworc xac dinh.

Khi d4 biét thoi gian khai thac tai cang, c6 thé xay
dwng cong thirc phan tich d€ woc tinh tdng thoi gian
tinh (thoi gian dirng).

Can lwu y rang thoi gian xép d& thay d6i dang ké
tuy theo dac diém cta tau, khoi lwgng hang hba va cac
thong so0 ki thuit cda hang.

2.3. Quy trinh sdn xudt

Quy trinh van hanh thuong dién ra theo trinh tu,
nghia la moi loai hang héa dwoc x8p riéng biét véi cac
loai khéac. Vily do do6, thoi gian khai thac dwgc xem xét
bao gobm bén chi s6 khac, twong (g véi cac loai hang
hoa chinh ctia tau Ro-Ro / Ro-Pax:

¢ Xe tai nguyén chiéc;
e Ro-modc so mi;

92

e 06 ché khach;

¢ Phuong tién khac c6 thiét ké hé thong banh lan
cling dwoc coi la hang héa.

Tai cac bén Ro-Ro, kich thuéc dw kién cia tau
(chiéu dai thuc té€) khong dwoc dwa vao phuwong
trinh, vi mic d6 chiém dung ciu cang thuc té lién
quan dén s6 lwgng diém tiép cin - noi c6 thé dat
khung din - chtr khong phai chiéu dai cAu cang c6
san. (' loai bén nay, yéu t6 lién quan dén lich trinh tau
dwoc quan tdm hon so véi cac tiéu chi khac [4]. Tuy
nhién, cic bén Ro-Ro thwong vin hanh theo hinh
thirc chay dinh tuyén nhw cich khai thac cta tau
container (Liner Service), do d6 thoi gian dén thuong
dwoc hoach dinh s&n va tun theo lich trinh nghiém
ngat. Nhung ngay cd nhw vay, thoi gian cho trong
cang khong thé wérc tinh chinh xac va phu thudc vao
nhiéu yéu t6 ngoai canh [6].

3. Tinh ’'ng Dung tai Chi nhanh Tan Vii, Cong
ty C6 phan Cang Hai Phong

Phuwong phap ludn dwoc dé xuit hién dang duoc
ap dung cho dit liéu cia mét cong ty van tai, don vi
dang khai thac hai ciu dan doc 1ap tai mdt bén Ro-Ro
& Chi nhanh Tan Vii. C4 hai cAu din va c4c hé théng
trén ciu cang déu hoat déng doc 1ap véi nhau, do dé
c6 thé phan tich riéng biét tirng hé thong trong diéu
kién thoi gian cho dw bao dworc, khi cac tau dén bén
tuan theo lich trinh da dworc thiét lap trwdéc. Bén canh
d6 céc thudc tinh quan Iy lién quan dén loai hang nay
bao gobm: Muc model xe; Nhom xe tinh cwdc (xe dudi
9 chg, xe 9-15 chd/ban tai, xe 16 trd 1én, xe chuyén
dung dwéi 10 tan, 10-20, 20-30, 30-40, trén 40 tan).

nh muc cac tén [Model) xe
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Hinh 4. C4c thanh phin cin quan ly lién quan dén
thudc tinh cda xe.

3.1. Cdc dir liéu gid dinh phuc vu nghién ctru

Hang héa chi bao gbm xe tai va hang héa nam
trén so mi ro-modc, trong d6 ro-modc la loai hang
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tht hai doi héi nhiéu thoi gian x€p d& nhit do
ching can st dung thiét bi dé 1én kéo di chuyén
trong qua trinh xép d& ma khong tw vin hanh nhw
xe tai

Lwong hang d& xudng bang véi lwgng hang
dwoc xép lén.

Hai kich ban khac nhau dwgc xem xét: mot
trweong hop “théng thwong” cho bén cang dang
nghién ctru véi 40 ro-modc so mi va 80 xe tai can
dwoc d va cung s6 lwong cin dwoc xép 1én; va mot
trwomg hop “cing thing” trong d6 toan bd hang
héa la ro-modc so mi (160 d& xudéng va 160 xép
1én).

Thoi gian ban dau va tong thoi gian dwoc xac
dinh theo cach dinh lwong c6 dinh (deterministic),
do d6 khong xét dén sw bién thién.

C6 8 san nang di dong va 2 cau dan hoat dong
dong thoi.

Thoi gian x€p d& cac ro-modc dwoc gid dinh
tudn theo phan phdi chuln, véi gia tri trung binh
thu dwoc tir sw két hop gitra cac gia tri phan tich va
mod phéng, va do bién thién dwgc xac dinh hoan
toan bang phwong phap phén tich.

e S6 lwong xe tai c6 thé dwoc xép la 80 xe/giv;

e SO lwong xe tai c6 thé dwoc d 1a 140 xe/gio;

e S8 lwong xe tai c6 thé dwoc b tri do 1a 100
xe/gid, va c6 chd cho 19 xe tai trén cac lan dwong bén
trong bén cang.

Tau Ro-Ro trong trwong hop dién hinh c6 hai
caudan (R=2).

Do 1éch chuin vé thoi gian dén cla tau 1a 30
phut. Po 1éch chuin vé thoi gian dén cta tau dwoc
thiét 1ap 1a 30 phut, dwa trén thong ké tir 46 lwot
tau Ro-Ro cip bén trong quy 1/2024, cho thiy dao
dong thoi gian dén chi yéu nam trong khodng +30
phut so véi lich trinh. Gia tri nay phan anh dac thu
van hanh dinh tuyén cta tau Ro-Ro, dong thoi dam
bao tinh kha thi trong m6 phong kich ban khai thac
t6i wu.

3.2. Thoi gian khai thdc tau

Bao gdm toan bo thoi gian dwoc phéan bé tai ciu
cang danh cho viéc khai thac mot con tau don Ié.
bay la khoang thoi gian thwong kéo dai gdp doi so
v&i thoi gian tau neo chd vao lam hang tai cac khu
néo & cang, thoi gian tir lic tau cip ciu dén lac lam
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hang tinh tlr ltic tau cdp bén cho dén khi cac cau
dan ha xu6ng ciu cang.

to=16-d+ 3-R+ 20 (D

Trong d6, R 12 s6 lwong cau dan (R = 2),vadla
quang dwong di chuyén tir cong cang dén cau cang
(1 km).

Viéc tinh toan thoi gian khai thac tai cang ts
dwoc thuc hién theo phwong trinh (2):
st c¢c
vty (2)

Trong dé t,la thoi gian tay, ty 1a thoi gian trong
bén cang

st cc
toy =tf+tp+max(ty+t +t.)

Xac dinh tt va te 14n lwgt theo phwong trinh (3)
va phwong trinh (4):

L
_“tnl Mt“u af (3)
1 u
1 p 1
P — -
==+t (4)
"1 M1

Trong do ut, ,uf Pai dién cho s6 lwgng phwong
tién / xe tai c6 thé dwoc xép hang trong mot don vi
thoi gian; ub , ud 12 téng s6 phwong tién c6 thé d&
hang; n?, n!, n! 12 s6 lwgng phuwong tién dé
xép/d& hang; ty,p 13 t6n thit do tinh trang tic
nghén trong khu vwc bai. Gia tri cia p ty 1é thudn
vGi thé tich clia cic cAu dan trén tau, cach bd tri
chingbén trong tau va co s vat chat ctia bén cang.
4. Két qua

Cu thé d6i vdi bén Ro-Ro tai Chi nhanh Tan Vi, cac
két qua thu dwoc nhw sau:

Pf=0...90 xe/gi0; uf, = 120-150 xe/gio;
pY=120...180 xe/gid; pf, = 120-180 xe/gio.

tgaf} dwoc hiéu 1a thoi gian lam thém do nang luc
cta bén cang khong du dap &ng. Gia tri nay c6 thé
dwoc xac dinh bang phwong trinh (5).

t _1 t 1 ¢
of =515 m, (5)
u

Trong dé: g 1a nang lwc, dai dién cho téng nang
lwe cuia tat ca cac cong ra hay cac diém thoat cia xe
0 to tlr tau xuong bai va tir bai 1én tau cia bén cang.
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L 1a ndng lwc cia toan bd bén cang (s6 lwong xe
tai c6 thé lwu thong trong hé thong giao thong ndi
b6 ctia bén).

So mi ro-moéc va cac phwong tién thwong
dwoc xép d& dong thoi. Khi dwoc xép d&, diém
khac biét chinh giita cac loai hang héa nay va
nhitng loai da néu & trén 1a hang héa dwoc dat nam
trén cac so mi ro-modéc (cling nhw cac 16 hang 6 t0)
khong c6 kha niang tw di chuyén, do dé yéu to gidi
han khong con 1a nang luc ctia ciu din trén tau ma
la s6 lwong dau kéo cung ldc thue hién kéo cac so
mi ro mooc 1én xudng tau.

Thoi gian khai thac tau va anh hwéng tir thoi
gian thwc hién x€p d& doi véi loai hang véi ro-
modc 1a t3tva mirc do bién dong ctia nd can dwoc
tinh toadn riéng cho tirng loai tau hoat dong trong
bén cang [7]. Cac tuyén Ro-Ro thwong dwoc van
hanh theo lich trinh c6 dinh, st dung cing mot s6
tau theo thoi gian; vi vay, khodng thoi gian nay ¢
thé dwoc xac dinh cho mot vai tau thwong xuyén
khai thac tai bén Ro-Ro cua Chi nhanh Tan Vi. Gia
tri nay c6 thé dwoc x4p xi bang phwong trinh (6).

my st st\ _m?(_st st
St_Ntv(nu+nl)0v(nu+nl) 6)
= ( ,
v nm (nm)z
{st}

Trong dé: n&Y, n*Y1a s8 lwong ro-moéc so mi
dwoc dung dé xép va d& hang; n™ dai dién cho so
lrong san nang di dong; anm} la bién thién t
(thoi gian cac san nang di déng hoat dong bén
trong tau). Tuy nhién, viéc st dung phwong trinh
(5) c6 thé khong du chinh xac. Trong trweong hop
do, téng thoi gian clia so mi ro-moéc tt co thé
dugc xac dinh thong qua md phéng bang cong thirc
t™ Kkhi da dwoc biét truwedre do.

Mat khac, thoi gian so mi ro-modéc lwu lai tai
cau cang t§', dwoc hiéu la gid tri thoi gian khai thac
dién ra bén ngoai khu virc ciu tau do lién quan dén
viéc chuin bi phwong tién va tip két, cling giong
nhw viéc dau kéo cang thwc hién nhin hang tai bai
va di chuyén ra cau tau ch¢ xép tau va nguoc lai.
Do d6, sé dwoc xac dinh sau khi m6 phéong kha
nang van hanh ctia bén cang. Viéc wéc tinh cac gia
tri cho thoi gian t6i wu tai ciu cang, twong trng véi
s6 lwong don vi hang héa cu thé trong trwomng hop
nghién cru nay la cac xe 6 t6 can di chuyén lén
xuong trong cac Kich ban nghién ctru, dwoc thuc
hién thong qua cac biéu d6 thoi gian/s6 don vi va
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cac cu hinh khac nhau cua phwong tién st dung
dé di chuyén lén kéo xe trén tau xudng va phwong
tién str dung dé xép xe 1én tau, hodc tw cac xe dich
chuyén 1én xudng tau.

Tl két qua mo6 phdng tinh toan c6 thé khang
dinh rang thoi gian tai ciu cang phu thudc vao kich
ban dwoc lwa chon, nhwng chi & mirc dd nho (tong
thoi gian chi dao dong khodng 2-3%) (Hinh 5).

(minutes)
300
configuration
o scenario 1
2
200
‘.m
LY
4
100 .
s 6181
///«\\« 6/8/10
'/3«’\/««\\
50 N Casass
0 v -
0 0 20 30 40 5% 6 70 8

Hinh 5. U6c tinh cac gia tri cho thoi gian t6i wu tai ciu
cang, twong &ng véi s6 lwong don vi hang hoa cin xép
trong kich ban 1.

Biét rang d6 1éch chuin ddi véi thoi gian dén
cda tau vao khoang 30 phut, cac so liéu sau day
dwoc thu dugc (Hinh 6):

+ the common

the extreme scenario ,” ;
. , scenario

15.0

10.0

NN I poor performance
/’

real value

W

Hinh 6. S6 lvgng tau dwoc khai thac theo mot khoang

cach trung binh nhit dinh va s6 lwong tau cé thé phuc

vu ma khong can thay ddi lich trinh dén tai bén Ro-Ro
ctia Chi Nhanh Tan Vii.
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Hinh 7. M6i quan hé gitra xac sudt cho doi, s6 lwot
tau dén va do bién dong ctia thoi gian dén cling nhw
thoi gian khai thac.

Trong do, trén truc tung 1a xac suit cho doi va
trén truc hoanh q1a lwu lwgng. Bang cach thém cac
gia tri thyc té da thu dworc, ta c6 thé xac dinh dworc
s6 lwong tau moi ngay co6 thé dwoc phuc vu trong
diéu kién t6i wu (theo ding ké hoach va thoi gian
khai thac).

Nhin chung, cac théng tin dit liéu trong hinh 5
minh hoa méi quan hé gitra s6 lwgng xe va thoi
gian khai thac, tir d6 xac dinh m&c sdn lwong téi wu
(~150 xe/gi®*) ma khong gy tic nghén. Hinh 6 cho
thdy kha nang don tau tdi da c6 thé khai thac theo
lich trinh khéng diéu chinh la 12 chuyén/ngay. Két
qua tir mé hinh dwoc d6i chiéu véi s6 liéu vian hanh
thuc té, cho thly mic dé khép cao vé san lwong
trung binh (*¥6%), xac nhan dd tin cdy cua mo
phdng. Piéu nay cung c6 vai tro ctia mo hinh trong
viéc diéu phéi lich tau va bo tri nhan sw/kho bai
hop ly.

Két qua mo phong tai bén Ro-Ro Chi nhanh Tén
Vii cho thdy mot s6 chi s6 hiéu suit quan trong anh
hwdng truc tiép dén qua trinh khai thac. Cu thé:

P}: dai dién cho x4c sudt thoi gian phuc vu vuot
ngudng cho phép - cho thiy gi tri tinh todn trung
binh dat duédi 0.12 trong cac kich ban téi wu khi
xay dung va dwa tham sé tinh toan vao phan mém.
biéu nay phan 4nh mirc do kiém soat hiéu qua déi
véi thoi gian tau ndm tai cAu cang, gidp han ché
nguy co khai thac dudi cong suét yéu ciu cho tau.

ub: ndng sudt trung binh ctia cac diém ma nhan
vién giao nhin thyc hién kiém dém phwong tién
(unit processing rate) - dao dong tir 120 dén 180
xe/gio tuy loai phwong tién va phwong an diéu
khién 1én xuéng khac nhau ctia nguoi 1ai. Khi két
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hop véi s6 lidu thuc t&, gia tri mo phéng cia b
chénh léch khong qua +6% so v&i nang sudt khai
thac trung binh dwgc ghi nhan trong bao cdo van
hanh thang 3 va 4/2024, cho thay d6 phu hop cao
ctia mo hinh.

Ngoai ra, cac tham s6 nhw A (t6c d6 khai thac
cda tau), o (do léch chuin thoi gian dén cuia tau),
va hé s6 gidm nang lwc khai thac n cling dwoc dwa
vao mé hinh dé danh gia tinh 6n dinh trong cac
diéu kién khai thac khac nhau. Mé hinh cho thay
khi o virot qua 45 phit, xac suit tau phai cho cau
tang lén trén 20%, anh hwdng truc tiép dén téng
thoi gian khai thac trung binh mdi ca 1am viéc.

bé kiém chirng do tin ciy cia mo hinh, nhém
nghién ctru da tién hanh so sanh cac két qua mo
phéng véi di liéu thuece té tir hé théng Portlogics va
nhat ky van hanh tai hién trwong. Trong kich ban
tiéu chuin (40 ro-modc chira hang va 80 xe tai
dworc khai thac), tong thoi gian khai thac mé phong
la 215 phut, gan trung véi thoi gian thwe té ghi
nhén trung binh 210 phut (sai s6 ~2.4%). Piéu nay
xac nhan d6 chinh xac va tinh ng dung cia mo
hinh trong viéc lap ké hoach khai thac va bé tri tai
nguyén hop ly tai bén cang.

5. Két Luan

Khi trng dung phan mém vao cong tac quan ly va
thuwc hién nghiép vy, toan b thong tin dir liéu phat
sinh c6 lién quan déu dwoc cip nhat mét cach lién tuc,
chi tiét ro rang. Tuy nhién viéc phoi hop gitra b phin
lam khai thac va bd phin céng nghé théng tin tién
hanh phén tich dwa ra cac thuit toan, tham s6 gitip
tinh chinh va nang cao hiéu qua phan mém la vai tro
trach nhiém cda cac cad nhan/don vi c6 lién quan dén
hoat dong nay. Viéc kiém tra, quan ly thong tin di
liéu/chirng tir cling da tré 1én ré rang, truc quan. Cac
dit liéu thu thap phuc vu xay dwng cac cong thirc mo
phong tinh toan thuc té tir cac biéu mau bao cdo san
lwong/dich vu 1am can ci tinh cwée két xuit tir phan
mém da dap ng dwoc yéu cau quan ly nghiép vu.

Nghién ctru da thiét lap mo hinh, dwa ra cac thuét
toan tinh toan giiip mé phéng van hanh tau Ro-Ro tai
Chi nhanh Tan Vii dua trén dit liéu thyc tién va phan
tich dinh lwong. Két qua cho thiy thoi gian khai thac
va leu bén c6 thé dwoc t8i wu héa bang cach diéu
chinh loai hinh phwong tién, s6 lwong cau dan va lich
trinh tau. M6 hinh ciing gitup xac dinh dwoc nang luc



Nguyén Thi Phwong Thdo

U'ng dung tinh todn mé phdéng gitip t6i wu héa hoat déng khai thdc tau RORO tai ...

t6i da clia bén, hd tro ra quyét dinh diéu hanh khai
thac hiéu qua hon. Day 1a cong cu hé tro thiét thuc
trong boi canh nhu ciu van tai Ro-Ro ngay cang gia
tang va la co s& dé nhan réng mé hinh tai cic bén
khac trong hé thong cang bién Viét Nam.

To6m lai, viéc thue hién thanh cong dé tai da dem
lai loi ich thiét thuc ca vé gia tri kinh t& 1am l¢i 1an gép
phan nang cao chat lwgng thuwc hién nghiép vu cling
nhw ning cao hiéu qua quan ly va san xuit kinh
doanh tai Chi nhanh néi riéng va Cong ty néi chung.
Tuyén bd Khong xung dot loi ich va cam két
ban quyén

TAac gia khang dinh khong xuAt hién nhitng xung
doét tiém an tir nghién cru nay, va cam két bai bao
chwa tirng dwoc cong bé trude day.

Chia sé dir liéu theo yéu cau

Dit liéu sé dwoc cung cip theo yéu cau.
Loi cam on

Nghién ctru nay dworc tai trg boi Trwedng Pai hoc
Hang hai Viét Nam trong dé tai ma s6 DT24-25.113.
Tai liéu tham Khao
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