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Tém tit

Muc tiéu ciia hé thong gidm sat va diéu phoi giao
thong hang hai (VTS) la tang cuong an toan giao
thong, cdi thién hiéu qud va bdo vé moi truong
hang hai. Gan mét thdp nién hoat dong, VTS Hdi
Phong dd chimg minh cdc gia tri ciia hé thong
bang cdch gidm sdt tau thuyén mét cich ndang
déng, VTS c6 thé phat hién kip thoi cdc tinh huong
& cw ly gan, ngan ngira hiéu qua cdc tai nan va
giam thiéu rii ro tir vong. T6 chitc giao thong
hang hai trong diéu kién ban dém hodc swong mi
gitip nédng cao nang liec ludn chuyén hang héa qua
cdang. Viéc gidm sat chdt ché cdc tau cho dau givip
gidm cdc su 6 tran dau va giam thiéu thiét hai vé
moi truong. Pdc biét, hé théng VTS c6 thé t6i uu
héa lich trinh cia cdc tau bang cach sir dung dir
liéu giao thong theo thoi gian thuc, giam luong
tiéu hao nhién liéu va giam phat thai khi thai.
Nghién civu nay danh gid loi ich ciia hé thong VTS
Hai Phong vé giam phdt thai tir tau DKC 02 vin
chuyén xang ddau hanh trinh tir phao s6 “0” vaio
cang Viét Nhdt. Két qua chi ra rang, hé thong VTS
c6 thé riit ngdn thoi gian hanh trinh, thoi gian doi
luéng, dong thoi giam phiong tién diéu tiét giao
théng, dep luong tai mot s6 diém néng giao thong
lam giam thiéu dang ké lwong khi thai phat thai tir
cde hoat dong ciia tau thuyén.

Tir khéa: Hé thong gic?m sat va diéu phoi giao
thong hang hai, hé thong VTS, giam phat thdi,
cang Hai Phong.

Abstract

The goal of the Vessel traffic service (VTS) system
is to enhance traffic safety, improve efficiency and
protect the maritime environment. After nearly a
decade of operation, Hai Phong VTS has
demonstrated the value of the system by
dynamically monitoring vessels, VTS can
promptly detect situations at close range,
effectively prevent accidents and minimize the risk

of fatalities. Organizing maritime traffic in night
or foggy conditions helps improve the capacity of
goods circulation through ports. Close monitoring
of oil tankers helps reduce oil spills and minimize
environmental damage. In particular, the VTS
system can optimize vessel schedules using real-
time traffic data, reduce fuel consumption and
reduce exhaust emissions. This study evaluates the
benefits of Hai Phong VTS system in reducing
emissions from DKC 02 oil tanker traveling from
buoy number "0" to Viet Nhat port. The results
show that the VTS system can shorten travel time,
waiting time for traffic, and at the same time
reduce traffic control vehicles and clear traffic at
some traffic hotspots, significantly reducing
emissions from ship operations.

Keywords: Vessel traffic service system, VTS
system, emission reduction, Hai Phong port.

1. Mé dau

Hoi nghi Lién hop qubc vé Thuong mai va Phat
trién (UNCTAD, 2022) chi ra ring van tai bién hang
nam dam nhan van chuyén hon 80% khéi lugng hang
hoa thuong mai toan cau [1]. Theo Té chirc Hang hai
Quéc té (IMO), viéc thiét 1ap Hé thdng giam sat va
diéu phdi giao thong hang hai 1a wu tién quan trong tai
cac khu vire ¢ mat do tau thuyén cao va tiém 4n nguy
co va cham, nham ting cudng an toan, hiéu qua hang
hai va bao vé moi truong [2]. Pong gop cia hé thong
VTS trong viéc giam thiéu sy c¢b va tai nan hang hai,
chii yéu do yéu té con nguoi gy ra, da duoc nghién
ctru dinh tinh boi F. Crestelo Moreno va cdng su vao
nam 2022. Tuy nhién, vai tro cua VTS trong giam
thiéu phat thai khi thai tir tau thuyén & khu vyc cang
Hai Phong van chua duoc 1am rd [3].

Cang bién Hai Phong c6 vai tro 14 cira ngd ra bién
161 nhat mién Béc. Theo s6 lidu ciia Cuc Hang hai Viét
Nam, trong 5 nam qua, san luong hang hoéa thong qua
cang bién Hai Phong da ghi nhan sy tang trudng lién
tuc [4]. Nam 2019, san lugng dat khoang 83,3 triéu
tan, nhung dén nam 2023, con s nay da ting 1én 97,6
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triéu tin. Dic biét, trong 10 thang d4u nam 2024, cang
bién Hai Phong ghi nhan mirc ting trudng an tugng,
v6i san lwong hang hoa qua cang dat 87,5 triéu tan,
tang hon 9,5% so véi cung ky nam trude. Sy gia tang
khong chi thé hién qua san luong hang héa ma con &
s6 lwong va kich ¢& tau ra vao cang. Trong vong 5 nam
qua, cang Hai Phong da tiép nhan hon 10.300 luot tau
¢6 trong tai vuot thiét k&, cho thdy sy mo rong dang
ké vé ning lyc tiép nhan tau 16n.

Cang bién Hai Phong hién co 52 bén cing va 9
doan ludng véi tong chidu dai 92,4km, bao gdm cac
tuyén ludng hang hai chinh nhu Lach Huyén, kénh Ha
Nam, Bach Piang, va Séng Cdm, v6i chidu dai 46km.
Céc tuyén ludng nay déu 1a ludng mét chiéu, co nhidu
diém noéng giao thong tiém an nguy co tai nan cao.
Nghiém cdm tranh, vuot nhau trén cac doan ludng
hang hai: Poan ludng kénh Ha Nam, doan ludng dudi
céc cau béc ngang song Cam, song Bach Ping.

Khu vuc cang bién Hai Phong c6 mat 6 dan cu
cao va luong tau thuyén ra vao phuc vu phat trién kinh
té x4 hoi mién Béc nén nguy co 6 nhidm méi truong
tir hoat dong tau thuyén cao.

Vi vay, nghién ctru nay ap dung phuong phép kiém
ké khi thai tir mdt tau van chuyén xang dau tai khu
vuc cang bién Hai Phong vai céc kich ban khéc nhau,
nham danh gia tiém nang cua viéc sir dung hé thong
VTS trong kiém soat phat thai khi thai tir tau thuyén
[5]. Dua trén thong tin thu thap trudc khi tau dén cang,
VTS c¢6 thé nhan dién tau c6 kha nang hanh trinh vao
khu vuc neo cho ludng hodc diéu phdi giam thoi gian
hanh trinh, dam bao tau cap cang mdt cach hiéu qua.

2. Phwong phap nghién ciru
2.1. Thu thdp thong tin
2.1.1. Tuyén hanh trinh

Khu vye tau DKC 02 hanh trinh bét dau tir phao
50 “0” theo tuyén ludng hang hai Lach Huyén (tir phao
s0 “0” dén cap phao s6 29, 30) dén kénh dao Ha Nam
(tir cap phao sb 29, 30 dén cip phao s 43, 46), qua
doan Bach Dang (tir cip phao sb 43, 46 dén ctra kénh
Dinh Vii), qua doan ludng song CAm dén cang Nhat

Bing 1. Luéng tau vio cing Hai Phong

o Chiéu Chiéu | Do siu
Tén Luong .. .
dai (Km) | rong (m) (m)
Lach Huyén 16,8 100 -7.2
Ha Nam 8,8 100 -7,0
Bach Piing 8,2 80 -7,0
Séng CAm 10,8 80 =58
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Bdng 2. Thong tin tau DKC 02

Théng sb Théng tin chi tiét
Loai tau Ché xang diu
Téc d6 tau téi da (Cruise) | 12 Knot
Téc d6 hanh trinh ¢ khu | 7 Knot
vuc han ché (reduce speed
zone)
Téc d6 diéu dong | 3 Knot

(manuever speed)

Thoi gian hanh trinh tir | 4h
diém doén hoa tidu dén

cang

Cong suét may chinh 2060Kw

Loai may chinh Zichai CHINH

Cong suét may phu 03 may dén 150Kw/ may

5 Knot ché d¢ that cham
7,5 Knot ché d6 téi cham
9,5 Knot ché do trung binh
12 Knot ché do hét may

Tdc d6 tau theo thoi gian chi
tiét tir phao s6 0 dén cang
theo cac ché d6 may khéac
nhau.

Viét (xem Bang 1). Can cit theo cac thong s6 k§ thuat
cua tau DKC 02, thoi gian tau hanh trinh, cic can bd
khai thac hé thong VTS s& diéu phdi tau phi hop theo
diéu kién thuc té, cu thé nhu sau:

Céc tau ché dau, san phdm dau hodc hang nguy
hiém cin tinh toan thoi gian hanh trinh vao cang phu
hop dé dam bao an ninh, an toan. Cé thé diéu phbi
vién VTS sé& yéu cau tau neo ddu ¢ khu neo Hon Dau
dé cho doi ludng bao dam phu hop.

2.1.2. Tau

Nghién ctru nay thuc hién chon mau tau nghién
ctru 1a tau dau DKC 02 (S6 IMO 9906996) trao co
Viét Nam chuyén chd dau thanh pham, thudc ddi
tugng yéu cau phai lap dat hé thong tw dong nhan dang
(Automatic Identification System - AIS). Theo do, cac
thong s6 k¥ thuat (dong va tinh cta tau) va thong tin
chuyén hanh trinh dwoc truyén phat dén cac tram bo
va tau xung quanh theo thoi gian thuc. Dya trén thong
tin dugc truyén phat tir tau thuyén téi Hé thong VTS,
cac diéu phdi vién VTS c6 thé thuc hién cong tac didu
phéi va giam sat hanh trinh tau thuyén mot cach tdi
wu, nhdm cai thién hiéu qua van hanh, ting cuong an
toan hang hai va bao vé méi trudng bién.

Heé thong AIS da dugc Hyangsook Lee va cong sy
trién khai nhu mot phuong phép thu thap dit liéu phuc
vu nghién ctru kiém ké khi thai tai cang bién Incheon
vao nam 2020 da chung minh tinh chinh xéac va d¢ tin
cdy cao clia ngudn thong tin nay [5]. Trong nghién ciru
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nay, dir liu tir hé théng AIS trén tau DKC 02 trong
qua trinh hanh trinh vao cang Nhat Viét da duogc ghi
nhan vdi cac théng s6 cu thé nhu Bang 2.
Trong nghién ctru ndy, sy hd trg ctia hé théng VTS
s& tap trung vao cac van dé nhu sau:
- Tinh toan thoi gian hanh trinh cua tau DKC 02;
- Cung cip dich vu hd tro hang hai (TOS) dé hd
trg tau DKC 02 hanh trinh an toan gitp rt ngén thoi
gian hanh trinh va giam phuong tién hd trg, diéu tiét
dep ludng.
2.2. Phwong phap woc tinh khi thdi
2.2.1. Dé6i véi tau
Phuong phap udc tinh luwong khi thai phat thai tir
tau bién gdm hai phuong phép chinh 13 phuong phap
top-down (dit li¢u ti€u thy nhién li¢u do chu tau/ nguoi
khai thac bao c4o) va phuong phap bottom-up (dir li€u
vé thong s6 k¥ thuat cua tau thuyén véi dir liéu hoat
dong thu thap duogc tir hé théng ty dong nhan dang
(AIS) theo thoi gian thyc). Trong d6, phwong phap
bottom-up c6 dd chinh xac cao hon [3]. Theo Co quan
Bao vé Moi sinh Hoa Ky (EPA), cong thirc udc tinh
luong khi thai dugc tinh nhu sau:
Epyu = PXLFxTXEF (D)
Trong dé:
Ewu: Luong khi thai tir tau (g);
P: Cong suat may (KW);
T: Thoi gian hoat dong (gio);
EF: Hé s6 phét thai (g/Wh);
LF: Hé sb tai trong dong co (%).

Bing 3. H¢ s6 phit thdi dong co

) Miy
May
chinh &
chinh & % May
Loai khi thai A o toc do
toc do phu
. trung
chim
binh
NOx 14,4 10,5 12,2
PMio 0,38 0,38 0,38
PM:s 0,35 0,35 0,35
HC 0,6 0,5 0,4
Cco 1,4 1,1 1,1
CO; 589 649 686
SO« 1,9 2,1 2,3
N20 0,029 0,029 0,029
+ Péi véi may chinh thi:
LF = (Téc do thuc t&/ Toc do tdi da)?® )
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+Dbi véi may phu thi xac dinh nhu sau: LF= 0,24
khi tau chay bién (cruising); LF=0,28 khi tau hanh trinh
téc do han ché (RSZ); LF=0,33 khi tau didu dong
(manuevering) LF=0,26 khi tau neo dau (hotelling) [5].

He¢ sb phat thai ciia may chinh, may phu str dung
nhién liéu luu huynh thip MDO 0,5%S dugc xac dinh
nhu Bang 3.

2.2.2. Péi véi phwong tién hé tro dep luong

Khu vye cang Hai Phong st dung 02 ca nd dep
ludng PA06 ¢ cong suit 205CV va PAOS cong suat
méay 100CV dé dan duong, dep ludng dé kip thoi phat
hién cic nguy co vé dam va dé canh bao cho tau
thuyén phu hop. EPA hudng dan udc tinh lwong khi
thai tir hoat dong cua cac phuong tién thuy ndi dia theo
cong thirc sau:

Econg = EF XKW xLF xT x CF 3)

Trong do:

Ecano: Luong khi thai tir ca nd dicu tiét (g);

kW: Cong suét dinh murc cta dong co;

LF=0,211a hé s tai trong dong co (%);

T'=1 gio la thoi gian hoat dong (gio);

EF: Hé sb phat thai phu thudc vao nhom cong suét
ddng co va tudi phuong tién (g/Wh) theo EPA: NOx
(10,0), PMy (1,20), PM25 (1,16), HC (0,3), CO (1,7),
SOz (3,9), CO2 (690), N2O (0,02).

CF = 1 1a hé s6 hiéu chinh nhién liéu c6 ham lugng
lwu huynh réat thap.

3. Két qua va thao luin

Béng 4 1a két qua lugng khi thai cta tau DKC 02
va 02 cano hd tro dep ludng khi khong ¢ diéu phdi
ctia VTS, véi tong lwong khi thai 1a 1745,643kg, trong
do6 Iugng khi thai CO; 1a 1673,022kg.

Bing 4. Luwong khi théi khi khéng cé VTS diéu phéi
cho tau DKC 02 hanh trinh

Loai khi thai Tau Cano Téng
NO, 28,078 0,471 28,549
PMyo 0,961 0,057 1,017
PMas 0,885 0,055 0,939
HC 1,176 0,014 1,190
co 2,783 0,080 2,863
CO; 1672,839 0,184 | 1673,022
SO, 5484 | 32,504 37,988
N,O 0,073 0,001 0,074
Téng 1712,278 | 33,365 | 1745,643

Bang 5 thé hién cac vi tri chuyén huéng cia tau
DKC 02 khi c6 su diéu phdi cua VTS.
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Bing 5. Vi tri tau DKC 02 di chuyén theo diéu phéi
ciia VTS Hidi Phong

Vi tri tau di chuyén Huwéng chay
Vido Kinh d¢ tau
20 39,200 N | 106 52,000 E 085,0
20 40,000 N | 107 0,750 E 324,1
20 47,200 N | 106 55200 E 327,3
20 48,300 N | 106 54,450 E 329,4
20 48,730 N | 106 54,180 E 316,8
20 49,000 N | 106 53910 E 292,6
20 49,180 N | 106 53450 E 262,5
20 48,830 N | 106 50,610 E 298,6
20 49,040 N | 106 50,200 E 318,2
20 49670 N | 106 49,600 E 298,0
20 49810 N | 106 49,320 E 316,8
20 49880 N | 106 49,250 E 269,7
20 49870 N | 106 47,480 E 298,9
20 50,000 N | 106 47,230 E 303,6
20 50,730 N | 106 46,060 E 2945
20 50,850 N | 106 45,780 E 305,1
20 51,980 N | 106 44,070 E 255,1
20 51,845 N | 106 43530 E 3134
20 52450 N | 106 42,850 E 2949
20 52,620 N | 106 42,460 E 270,0
20 52,620 N | 106 42,220 E 237,6
20 52250 N | 106 41600 E 2491
20 52,060 N | 106 41,070 E 303,5
20 54315 N | 106 37450 E 196,2
20 53410 N | 106 37,170 E 180,0
20 53,170 N | 106 37,170 E 1474
20 52920 N | 106 37,340 E 106,3
20 52810 N | 106 37,740 E 089,4
20 52,825 N | 106 39,400 E 112,4
20 52,600 N | 106 39,980 E 129,1
20 52470 N | 106 40,150 E 131,4
20 52,180 N | 106 40,500 E 126,9
20 52,060 N | 106 40,670 E 126,9

Bang 6 thé hién két qua tinh toan lugng khi thai tir
tau bién tir khu neo Hon Dau dén cang Viét Nhat co
su diéu phdi ciia VTS. Theo d6, lwong khi thai tong
thé cua tau DKC 02 1a 1471,144kg, trong d6 dang chu
y la lugng phat thai CO,=1437,455kg. Khi so sanh véi
lwong khi thai trong truong hop khong c6 su diéu phdi
ctia hé thong VTS thi tdng lwong khi thai khi c6 VTS
didu phdi giam khoang 15,7%. V&i két qua nay la
minh chig chi ra vai tro ciia hé théng VTS dic biét
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quan trong khong chi tinh toan thoi gian phu hop cho
tau hanh trinh kip thoi vao cang ma con hd trg didu
tiét ludng giao thong phtt hgp dam béo an toan, giam
thiéu thoi gian cho doi ludng, giam thoi gian hanh
trinh, giam phuong tién tac tryc dep ludng qua do
giam duoc luong khi thai dang ké. Néu nhu tau phai
neo chd & khu neo Hon Déau dé chd ludng vao cang thi
s& phat sinh thém khi thai tir may phu dé duy tri hoat
dong va sinh hoat cta thuyén vién.

Bing 6. Lugng khi thdi tiv tiu bién khi c6 VTS diéu phoi

Khi o ) %
.. | May chinh | May phu Tong y
thai giam
NOx 17,290 6,602 23,891 | 16,3
PMao 0,625 0,206 0,830 | 184
PMas 0,575 0,189 0,765 | 18,6
HC 0,823 0,216 1,039 | 12,7
CO 1,810 0,595 2,406 | 16,0
CO2 1066,243 371,212 | 1437,455 | 14,1
SOx 3,450 1,245 4,695 | 87,6
N20 0,048 0,016 0,063 | 15,2
Téng 1090,864 380,280 | 1471,144 | 15,7

Diéu phdi vién VTS c6 thé tap trung va ting cudng
diéu phéi tai khu vuc c¢6 nguy co va cham cao, huéng
dan tau thuyén hanh trinh 1 chiéu va giir khoang cach
an toan ti thiéu d6i v6i tau DKC 02 nén s& khong can
dén cano dep ludng. R& rang, vai tro ctua VTS 1a rat
quan trong trong viéc giam thiéu phuong tién diéu
phdi ¢ cac diém nong giao thong cua ludng hang hai
Hai Phong.

Duya trén cac két qua trén day, c6 thé thdy 1 vai
tro quan trong cia Hé théng Diéu phdi Giao thong
Hang hai (VTS) trong viéc giam thiéu khi thai tir hoat
ddng cua tau thuyén. Ngoai viéc nang cao hiéu qua
khai thac cho céc hanh trinh tau thuyén, VTS con dong
g6p dang ké trong viéc dam bao an toan giao thong tai
cac khu vuc c¢6 mat do tau thuyén cao hoic dang dién
ra cac hoat dong thi cong anh hudng dén giao thong
hang hai, ch:fmg han nhu nao vét, xay dung cﬁu, cang,
hoic lap dat cap ngdm. Truong hop tau DKC 02 vén
chuyén xing dau vao cang Viét Nhat da minh chimg
0 rang cho cac 1¢i ich sau cia VTS:

Mot 1a giam khi thai: VTS da gitp cit giam
khoang 15,7% lwong khi thai phat sinh bang cach diéu
phdi tau dén va hanh trinh trén ludng phu hop. Pay la
mdt dong gop quan trong trong viéc nang cao hi¢u qua
hang hai va giam thiéu 6 nhiém moi truong.

Hai 12 hd trg diéu phdi giao thong: VTS hd tro didu
phdi phan ludng giao thong mot chiéu trén ludng doan




KINH TE - XA HOI

TAP CHi ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

qua kénh Ha Nam, tir d6 giam nhu ciu st dung ca nd
diéu tiét. Piéu nay khong chi khic phuc van dé thiéu
vi tri neo dau ma con tiét kiém chi phi nhién li¢u va
nhan cong.

Ba la t&i wu thoi gian cap cang: Hé thong gitp tinh
toan chinh xéc thoi gian tau cap cang, tir d6 diéu phdi
giao thong hop ly, tranh cac trudng hop tau phai quay
ra khu neo Hon D4u khi khong kip hanh trinh vao cang,
gidm thoi gian neo chd va lugng khi thai phat sinh.

Bdn 1a cung cp thong tin hang hai chinh x4c: Dya
trén dir lidu tir AIS, VTS cung cap thong tin vé van toc
tau, c6 xét dén dong chay, ciing nhu thong tin khi tuong
thily van. Diéu nay hd tro tau cit giam thoi gian hanh
trinh va nhién li¢u ti€u thy. Tuy nhién, do thong tin khi
tuong thiy van tir cac Pai khu vyc chi mang tinh dai dién,
can trang bi cac tram khi tuong thily vin chuyén dung tai
nhirng cum cang 16n. Viéc nay s€ giup cai thi¢n d6 chinh
xac cta thong tin khi twong thuy van theo thoi gian thuc,
nang cao hiéu qué diéu phdi cia VTS.

4. Két luan

Té chirc giao thong hang hai ning cao an toan, tdi
uu hda hiéu qua hoat dong khu vuc cang. Viéc giam
sat chat ché cac tau chd dau gitp ngan ngira va giam
thiéu céc su ¢b tran dau, han ché t¢i muc thép nhét cac
thiét hai vé méi truong. Dic biét, hé thong VTS c6 thé
t6i wru hoa lich trinh cua cac tau bang cach st dung dit
liéu giao thong theo thoi gian thyc, giam lugng tiéu
hao nhién liéu va giam phat thai khi thai. Nghién ciru
nay danh gia loi ich ctia hé thong VTS Hai Phong vé
giam phat thai tir tau DKC 02 van chuyén xang dau
hanh trinh tir phao sé “0” vao cang Viét Nhat. Két qua
chi ra rang, hé théng VTS co thé rat ngan thoi gian
hanh trinh, thoi gian doi ludng, ddng thoi giam
phuong tién diéu tiét giao thong, dep ludng tai mot sb
diém néng giao thong lam giam thiéu déng ké luong
khi thai phét thai tir cac hoat dong cia tau thuyén
(giam khoang 15,7%). Két qua ctia nghién ctru 1a co
s& quan trong gop phdn ning cao hiu qua sir dung
nang lugng, gidm phat thai theo Chuong trinh hanh
dong vé chuyén do6i nang lugng xanh, giam phat thai
khi cac bon va khi mé tan cua nganh giao thong vén
tai cling nhu thyc hién cam két cuia Chinh phu Viét Nam
tai COP26 14 minh chung r6 rang cho viéc thuc hién 16

N
A

trinh huéng t61 gidm phat thai rong ve “0” tir nay cho t6i
2030 va tim nhin chién lwoc dén ndm 2050.
Loi cam on

Nghién ctru nay duoc tai trg bdi Truong Pai hoc
Hang hai Viét Nam trong dé tai ma s6: DT24-25.12.
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