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Tém tit
Hai db di bién la mét tai liéu quan trong phuc vu céng tac dan tau an toan. Nhiéu phép ch/éu
duoc st dung dé xay dung héi d6 véi céc trng dung khac nhau trong hang hai. Trong sé do,
chi co duy nhét phep. chiéu Mercator théa méan céc yéu céu co bén cla cta hai db di bién.
Vi thé, hdu hét hai dé di bién dang dwoc st dung trén tau hién nay la hai d6 Mercator. Tuy
nhién, hai @5 Mercator c6 han ché la do bién dang tdng déan vé hai cuc cua trai dat. Piéu nay
dan dén viéc phéi str dung mét sé phép chiéu khéac dé xay dung hai dé di bién thay thé hai
db Mercator tai mét sé khu viure c6 do bién dang Ién. Bai bao tap trung nghién ctru mirc d6
bién dang ctia phép chiéu Mercator va dnh hudng cta né téi cong téc dan tau an toan.
Tor khéa: Phép chiéu Mercator, d6 bién dang cua hai db, dé chinh xéc yéu cau.
Abstract
Nautical charts are important document for safety navigation. There are many map
projections used to build charts with different applications in navigation. It is common
knowledge that only the Mercator projection satisfies the basic requirements of the nautical
chart. Therefore, today, most of the sea charts being used on ships are Mercator charts.
However, the increasing distortion to the poles of the earth is the weak point of Mercator
charts. Thus, it is necessary to find out the other projections instead of Mercator charts in the
areas with large distortion. The aim of this research is to focus on the distortion of Mercator
projection and its effect on safe navigation.
Keywords: Mercator projection, chart distortion, required accuracy.

1. Dat van dé

Khéng c6 quy dinh chinh thirc ctia TS chirc hang hai Quéc té vé gia tri ty 1& xich cu thé dbi voi
hai dd di bién nhwng trén thyc té, hai d6 di bién dwoc dung dé dan tau thwdng co ty 1& xich khéng
nhd hon 1:500.000, bao gébm 3 loai co’ ban sau: hai d6 cang, dung cho tau chay ludng ra vao cang,
ravao cau, tilé xich > 1:50.000; hai d6 tiép can, dung cho tau nhap bé, vao khu neo dau, chay eo,
kénh hep, ti 1& xich tlr 1: 50.000 + 1: 150.000; hai d6 hang hai, dung cho tau chay doc theo tuyén
hang hai du tinh, i & xich t& 1:150.000 -+ 1:500.000 [1]. Hai db di bién dang str dung pho bién trén
tau la hai dd Mercator. Do han ché cta hai dd Mercator, mét sé vung bién, phep chiéu Gnomonic
duoc st dung dé xay dwng hai dé di bién (Hinh 1). Viéc thay thé hai db di bién Mercator béng hai
dd Gnomonic xuét phat tr hai van dé co ban sau:

D6 bién dang cta phép chiéu Mercator: Phép chiéu Mercator théa man cac yéu cau co ban
cta hai db di bién. Tuy nhién, nhwoc diém ctia phép chiéu 1a do bién dang I&n dan vé hai cuc cla
trai dat. Do bién dang nay cé thé anh hwéng téi an toan hang hai khi st dung hai dd Mercator dé
dan tau & vung bién ¢ vi dd cao téi gi¢i han nhat dinh.

Hai dé Gnomonic la mét phuong an thay thé hai dé Mercator: Khu vuc vi @& ma phép chiéu
Mercator cé dd bién dang I&n, hai & Gnomonic dwoc st dung. Tuy nhién, phép chiéu Gnomonic
khéng théa man cac yéu cau clta hai db di bién. Do vay, can phai xac dinh co s& ly thuyét va thuc
tién cha viéc st dung phép chiéu Gnomonic dé xay dwng hai do di bién. Mé&t khac, s quan hang hai
trén tau can xac dinh dwoc diéu kién st dung hai & Gnomonic dan tau an toan.

Trong khuén khé bai bao, tac gia tap trung nghién clru van dé th& nhat, d6 1a mirc do bién
dang cla phép chiéu hai dd Mercator va anh hwéng cla né téi cong tac dan tau an toan. Van dé
th( hai la xac dinh co sé |y thuyét va thuc tién khi st dung hai d Gnomonic thay thé hai dd Mercator
dé dan tau sé dé cap trong cac nghién ctru tiép theo.

Tap chi Khoa hoc Céng nghé Hang hai S6 60 - 11/2019 5
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2. Yéu clu co ban cua hai dé di bién

Lap ké hoach va thwc hién chuyén di bién, s quan hang hai can thuc hién trén hai dd mot sb
nghiép vu sau: 1ap tuyén hang hai dy tinh; do dac, ké vé phwong vi va khoang cach t&i muc tiéu;
thao tac dwong vi tri dé xac dinh vi tri tau;... Do vay, phép chiéu hai dd can thda man cac yéu cau
co ban sau [2]:

Puong hiang huéng trén hai db la dwong thdng: trén bién, dwdng hang hwéng cét kinh tuyén
dw6i cac goc bang nhau, d6 chinh 1a dwéng dan tau. Tau ludn dwoc diéu khién theo mot hwdng di
la ban nhat dinh, khi d6, trong tam tau sé dich chuyén trén duwéng hang hwéng. Vi vay, dwdng hang
hwong trén hai dd phai Ia dwong thdng dé nguoi di bién co thé thao tac tuyén hang hai dy tinh, do
dac hwdng va quang dwdng tau chay trén tuyén dwong da dinh.

Phep chiéu phai dang giac: néu phép chiéu khéng dang giac, goc thwe té trén bé mat trai dat
khéng bang goc twong (rng trén hai dd, diéu nay cé nghia, nguoi di bién khong thé thao tac chinh
xac huéng di clia tau hay phwong vi téi muc tiéu trén hai dé.

3. Phép chiéu Mercator

Phép chiéu Mercator la phép hinh tru dang giac, cho hinh tru tiép xtc véi bé mét trai dat tai
xich dao, truc hinh tru trung véi truc trai dat, tam chiéu la tam trai dat. Chiéu toan bo cac diém trén
bé mat trai dat 1&n mat try, trdi mat tru theo dwdng sinh, két qua nhan dwoc mét phang chiéu (hai
dd) phan anh toan bd bé mat trai dat (Hinh 1).

e v6)
(Y 1 3 180w 180E

i Vituyén qua diém P

P(x,y)
Ty 1& xich chuan tai xich dao 2
0

- x=-nR Kinh tuyén Kinh tl_lyén x=nR

Kinh tuyén trung tam qua diém P

trung tam

Hinh 1. Phép chiéu Mercator thwong

Phép chiéu Mercator la phép duy nhat thda man cac yéu ciu cta hai dd di bién. Dac diém cuta
cac dudng co ban phuc vu cdng tac dan tau trén hai dd Mercator nhw sau [3]:

- Buong kinh tuyén 1a cac duwdng thdng song song cach déu nhau;

- Buong Vi tuyén la cac dwdng thang song song, cach nhau theo hiéu vi do tién va vudéng géc
véi kinh tuyén;

- Puong hang hwéng la dwong thang;

- Cung vong lén la dwdng cong c6 bé 16m quay vé xich dao.
4. Do tang ti & xich doc theo kinh tuyén cta phép chiéu Mercator

Théa man yéu cau co ban cla hai db di bién, phép chiéu Mercator cé dd bién dang nhét dinh,
cang gan cuc trai dat, do bién dang cang 16n. Déi véi diéu kién déng giac, cung kinh tuyén trén bé mat
trai dat dwoc kéo dai theo vi do tién trén hai dd, gia tri vi do tién dwoc xac dinh theo cong thire:

D = 7929,915.log;, {[tan(g + %] X (w)g} (€h)

1+e sing

Trong dé: D: vi d6 tién; @: vi dd twong trng; e: d6 léch tam cua ellipsoid.
Do téng ty 1& xich doc theo kinh tuyén, biéu dién dwéi dang db thi (Hinh 2).
D : VT d§ tién
120000

0 02 04 06 08 1 12 14
0 20° 40° 60° 90°

Hinh 2. Bé thj bién thién cua vi dé tién

Vi d§ (radians)
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Trwdng hop ap dung mé hinh trai dat 14 ellipsoid quéc té WGS - 84, véi cac thong sé: ban truc

I&n a = 3.443,918 hai ly, ban truc nhd b = 3.432,372 hai ly, tinh toan gia tri va d6 tang vi do tién (IF
= MP/LAT) tai cac vi dd khac nhau cho két qua nhw sau (Bang 1):

Bang 1. Bé ting vi d¢ tién tai cdc vi dé khdc nhau

Latitude | Meridional Parts (MP) Increasing Factor
0° 0 -
100 600,15 1,00
200 1219,45 1,02
28° 1743,48 1,04
300 1880,23 1,05
400 2612,57 1,09
500 3463,03 1,15
60° 1415,50 1,25
700 5954,92 1,42
80° 8367,48 1,74
85° 10760,93 2,11
89° 16305,71 3,05
89°5 18692,92 3,48
89°8 21848,57 4,06
89°9 24235,71 4,49
90°0 128543,35 23,80

5. Do tang ty |é xich theo hwéng bat ky cta hai dé Mercator
Vi do tién kéo dai thé hién do bién dang doc theo kinh tuyén. pé phép chiéu théa man diéu
kién dang giac, cac dwong vi tuyén cling kéo dai theo xich dao, diéu nay dan dén do tang ti 1é xich

clia hai dd Mercator.

~ Xétmot khu vire vo ciing bé Ian can vi tri M(g, ) trén bé mét trai dat Ia MNPQ, trén mat phang
chiéu tré thanh M'N’P’Q’ (Hinh 3).

Px

y+8y
Sy

P TRAI AT

X X+8x

HAI PO MERCTOR

Hinh 3. Bé ting ti Ié xich trén hai d6 Mercator
Trén hai db Mercator, dwong kinh tuyén song song va vuéng goc véi xich dao nén khoang
cach doc vi tuyén tinh theo céng thirc x = R(A - Ao) va 6x = R 8A, ta co:

Hé sé ti 1é xich doc theo kinh tuyén:
MNr 8y Yo

M) = UN ~ Rse R
Hé sé ti lé xich doc theo Vi tuyén:

Théa man diéu kién déng giac, hé sb ti 1é xich SF trén cac hwéng 1a nhw nhau:

MrPr
MP

SF =

Trong dé:
- SF: hé sb ti & xich;
- R: ban kinh trai dat;

_ MiQr &x
p(‘p) - MQ - R cosdg

8rs M/N/

= secy

MrQr

_ _ _ _ M
% M) T yn ~ P T g T S€C@

)

®3)

(4)
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- ho: kinh tuyén géc trong hé toa do dia dw;

- 8¢, 8\: sb gia vi do va kinh d6 cta vo cung bé 1an can vi tri tri M(¢, 1) trén bé mat trai dat;
8x, 8y: gia tri twong tng cla sb gia vi do 8¢ va sb gia kinh do 8y trén hai dd Mercator.
Trwdng hop mé hinh trai dat 1a ellipsoid, hé sé ti 1é xich la:

SF = secp /1 — e?sin?¢@ (5)

Do tang ti 1é xich trén hai dd Mercator ¢ d thj va gia tri twong ng nhw sau (Hinh 4):

_ 13 VT d6 = 00°, d6 téng ty 18 xich SF = 1,00
I‘J'J_, 8 VT d6 = 10°, d6 téng ty I& xich SF = 1,02
5 ; VT d6 = 20°, d6 téng ty I xich SF = 1,06
§ 5 VT @6 = 30°, d6 téng ty I xich SF = 1,15
[ T d6 = 40°, d6 tang ty I& xich SF = 1,35
,;Z; f T d6 = 50°, d6 téng ty I xich SF = 1,55
o VT d6 = 60°, d6 téng ty I& xich SF = 1,99
“ 0 VT d6 = 80°, d6 téng ty 1 xich SF = 5,74

0 30_ ) 60 %0 VT d6 = 85¢, 8 tang ty 1& xich SF = 11,4

VIDO (°)

Hinh 4. Bé ting ti Ié xich ctia phép chiéu Mercator

6. Anh hwéng cta dé bién dang trén hai dé Mercator t&i an toan hang hai

Mtrc d6 bién dang trén hai d6 Mercator bao gédm: bién dang doc theo kinh tuyén, bién dang
ngang theo vi tuyén va bién dang theo hwdng bét ky. D téng ti 1& xich doc theo kinh tuyén (Bang 1)
cho biét mirc do6 bién dang (sai s6) vé khoang cach trén hai dd Mercator. Theo nghi quyét A.529 (13)
[4] cGia Té chirc hang hai Quéc t&, do chinh xac yéu cau déi véi vi tri tau xac dinh khong vwot qua
4% khoang cach t&i diém nguy hiém gan nhat hoac 4 hai ly, 14y gia tri Ién hon. Déi sanh véi Bang 1
va tham chiéu Hinh 4 dé tinh toan hé sb tang ti 1& xich, trén co s& d6 danh gia sai sd khodng cach
khi xac dinh dién tich xac suat chiva vi tri tau cé thda man diéu kién cta nghi quyét hay khong?

Vung bién c6 vi d6 ¢ < 28°, hé sd ti1é IF < 1,04 (4%), diéu kién nay dap ng yéu cau cla nghi
quyét A.529 (13) khi x&c dinh dién tich xac suat chira vi tri tau.

\Vung bién c6 vi dd ¢ > 28°, hé sé ti & IF > 1,04 (4%), diéu kién nay khoéng dap &ng yéu cau
ctia nghi quyét A.529 (13).

\Ving vi dC) cao @ > 60°, hé sb ti lé IF > 1,25, dac biét |a tir vi 6 85° tré 1én, bién dang cuc
Ion IF = 2,11 + 23,80. Do vay, khu virc nay dwoc xac dinh la hang hai viing cuec, thuong st dung
phép chiéu phéi canh phwong vi dé xay dwng hai do di bién [5]. Ap dung phuong phap dan tau theo
hwéng dan trong nghi quyét A1024 (26) clia Té chirc hang hai Quéc té [6].

Viing bién cé ¢ = 28° + 60°, dd bién dang I6n, hé s6 IF = 1,04 (4%) -+ 1,26 (26%). Tuy thudc
khu vire tau hoat dong, dé bién dang nay co6 thé anh hwéng téi an toan hang hai. Dg vay, trong m,ot
sb trwong hop, co quan bao ddm an toan hang hai xay dwng hai dd di bién bdng phép chiéu
Gnomonic (Hinh 5).
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7. Két luan

Trong bai bao, tac gia da nghién clru mirc d6 bién dang cta phép chiéu Mercator va anh
hwéng clia nd téi cong tac dan tau. Két qué nghién ctru cho thdy nhirng han ché cta phép chiéu
Mercator khi st dung & vung vi dd trung binh va vi dé cao. Trwdng hop do bién dang ctia phép chiéu
Mercator &nh hwéng t&i an toan hang hai, moét phwong an dwoc ap dung 1a st dung phép chiéu
Gnomonic xay dwng hai db di bién. Trong cac nghién clru tiép theo, tac gid sé phan tich co sé& ly
thuyét va thuc tién cua viéc thay thé hai dd di bién Mercator bdng hai d& Gnomonic; phwong phap
thao tac tuyén hang hai du tinh, xac dinh vi tri tau khi dwéng hang huéng la dwdng cong va phép
chiéu khéng dang giac trén hai d& Gnomonic (vi du hai d& gnomonic BA. 3548).
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NGHIEN Cl’U (PNG DUNG DAN BUONG THEO BINH VI THUY AM
TRO GIUP HE THONG DAN PUO'NG QUAN TINH
THE APPLICATION OF THE ACOUSTIC POSITIONING SYSTEM TO AID THE
INERTIAL NAVIGATION SYSTEM

NGUYEN QUANG HUY", NGUYEN VIET THANH2, PHAM XUAN DUONG3
INCS Nganh Khoa hoc Hang hai, Trirong Pai hoc Hang hai Viét Nam
2Trung tdm Huén luyén thuyén vién, Truong Pai hoc Hang héi Viét Nam
STrwong Pai hoc Hang hai Viét Nam
*Email lién hé: huyhanghai@vimaru.edu.vn
Tém tit
Doi voi cac phuong tién ngdm, khi hanh trinh ngdm duwéi nuwdce chi yéu dung hé théng dén
duong quan tinh dé xac dinh vi tri, phuc vu muc dich dan duong. Uu diém cda hé théng dan
dudng quén tinh la hoat déng tw tri, khéng can cac nguén théng tin tham khdo bén ngoai.
Tuy nhién, sau moét thoi gian, tich Iy sai sé cta hé théng dan duong quén tinh I6n dan va
khéng da dé tin cdy dé dan durong va cén cép nhét lai vi tri. Bai bdo dé xuét phuong én xay
dung céc tram phét thiy &m phuc vu dinh vi phuong tién ngdm, tor dé cung cép théng tin vi
tri cho hé théng dan duwong quan tinh dé nang cao chét lwong dan duong cua hé théng dan
duwong quan tinh.
Tor khéa: Thiét bi ngdm, hé théng quén tinh, tram thiay am.
Abstract
During the submerging phase of operation, underwater vehicles rely mostly on inertial
navigation system (INS) for positioning and navigating. The advantages of an INS are its
autonomy and its independence from any other external sources of reference information.
However, after a period of time, the accumulated error of the inertial navigation system tends
to grow significantly and needs updating. This study focuses on a plan of constructing an
acoustics station network for enhancing the position accuracy of underwater vehicles.
Keyworks: Underwater vehicles, INS, acoustics stations.
1. Gi&i thiéu

Hé thdng dan dwdng vé tinh GPS (Global Position System) clia My hién nay dwoc s dung
réng rai cho nhiéu muc dich khac nhau, nhw ¢ng dung trén céc thiét bi di dong, hodc hd trg dinh vi
trong qua trinh hoat déng cho c4c thiét bi nhw: Tau mat nwéc, may bay, tén Ira, bom hanh trinh, hay
thiét bi bay khéng nguwdi 1i,... D6i véi hé théng GPS, tin hiéu vé tuyén dwoc thu phat béi cac vé tinh
GPS, ngoai ra GPS con c6 cac hé thdng khac co thé 1am viéc & moi dia diém va géc do trén bé mat
Tréai dat, tuy nhién chung khong thé xuyén qua bé mat nwéc.

DPac thu hoat dong cla phwong tién ngém la hoat d6ng dwdi méat nwéc, do d6 ching can cé
phwong phap dan duwdng riéng. Hé thong dan dwong quan tinh INS (Inertial Navigation System) dap
&¥ng dwoc yéu ciu dé voi viéc hoat dong tw tri, khong can ngudn tham khao théng tin bén ngoai.
Sau khi dwoc cung cép vi tri dau tién, nh& cac cdm blen con quay va gia tbc ké, né lién tuc cung cap
céac théng tin phuc vu dan dwéng cho phwong tién ngam nhw hwdng di, van toc, vi tri va tw thé cha
phwong tién. Tuy nhién, theo thdi gian do sw trdi con quay va thuat toan cta hé théng dan dwéong
quan tinh 1a tich phan 2 1an nén dan dén sai sb I&n va phai cap nhat lai vi tri ban dau [4]. Ban chét
cta hé théng dan dwéong quan tinh 1a dan duong dy tinh, do d6 né can sir dung mét phwong phap
quan tréc hiéu qua dé cap nhat va bu trlr cac sai léch. Hién nay c6é rat nhiéu phwong an két hop dé
gidm sai s6 cho hé théng dan dwdng quan tinh nhw két hop INS/ GPS, INS/ DVL (két hop gitra hé
thdng dan dwdng quan tinh va may tinh dwong tuyét dbi),... Phwong an két hop gitra INS/ GPS
duwoc danh gia 1a hiéu qua nhét hién nay. Tuy nhién khi phwong tién ngam hanh trinh ngdm duwéi
nwéc, chung khéng thé nhan tin hiéu tir hé théng GPS.

Do vay, dé cac tau ngdm hodc céc thiét bi ngadm st dung dwoc tin hiéu GPS cho dan duéng
ho&c dinh vi thi can thiét phai nho 1&n khai mat nwédc theo chu ky hodc & nhirng thoi diém can thiét.
Viéc nay c6 thé 1a binh thwdng déi véi cac tau ngdm hodc thiét bi ngdm phuc vu nghién ctru trong
céc linh vire dan sy, con déi véi cac tau ngdm hodc thiét bi ngdm quan s diéu nay lai la khéng thé,
b&i vi viec dam bao yéu td bi mat, bat ngd, hodc yéu té an toan trong tac chién,... Vi vay, van dé dat
ra d6i v&i cac nha khoa hoc 1a can phai nghién ctu, thiét ké, ché tao Hé théng dinh vi cho dan dwéng
trong long dai dwong |a diéu cap thiét trong chién tranh hién dai. Hé thdng dinh vi thdy am duoc
nghién ctru va phat trién tlr nhivng ndm 1960 tai My. Hé théng nay ra doi da dong mot vai trd quan
trong trong viéc xac dinh vj tri cho cac thiét bj dwéi nwéc va trong cac cong trinh dau khi ngoai khoi.
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Do c6 nhirng wu diém quan trong vé& mét k§ thuat nén ngwdi ta da dwa hé thdng dinh vi thily am &ng
dung trong linh vyec quan su.
2. Nguyén ly hoat dong cua hé thong dan dwong thay am

V& co ban, hé théng nay dwoc nghién ctru thiét ké ché tao bao gdm cac ngudn phat va thu
séng am ban kinh hoat déng I&n, dwoc bé tri & nhikng vi tri cu thé trong long dai dwong. Mai thiét bi
ngam s dung trong Hé théng nay can phai trang bi day da thiét bj thu phat twong tw nhuw thiét bj thu
phat tin hiéu GPS. Khi nay hé théng sé x& Iy tin hiéu tir mot sd ngudn phat dao ddng am nhét dinh
va cho phép xac dinh chinh x&c vi tri tirc thei, d6 sau va téc dd chuyén déng cla thiét bj ngam do.
Van dé dat ra dbi voi cac nha khoa hoc 13 tin hiéu séng am & trong méi truéng nwéc sé nhiéu hon
so v&i song vo tuyén cla hé théng GPS, tuy nhién cac nha khoa hoc sé cé phwong an xa ly trir khie
nhiéu dé viéc dan dwdng bang dinh vi thiy am dat d6 chinh xac cao.

Binh vi thdly am dwa trén co s& cac nguyén ly ca thiy am hoc. Cac hé théng dan duwdng nay
c6 thé la: cac may do tbc do thdy am co thé bao dam do tbc do cla tau twong dbi véi day bién; cac
hé théng xac dinh chinh xac vi tri cta cac déi twong trong dai dwong, dwa trén co s& sir dung cac
hai dang thay &m (phao tiéu thiy am); cac hé thdng do d6 sau cho phép xac dinh vi tri ctia déi twong
theo cac dac trung cua dia hinh day dai duwong,...

Céc hé théng dan du’o’ng V@i cac dai moc thdy am (cac transponder va responder) dat & day
bién de xac dinh toa do clia cac dbi twong ndi trén mat va ngdm dwdi nwdc. Cac dai moéc thiy am
la co chu doc lap, tw dong phat tin hiéu vao mai triedng nwédc xung quanh khi thu dwoc tin hiéu yéu
cau hodc theo chwong trinh da 1ap truéc [1].

Hinh 1. So’ d6 céu tric cua hé thong dan dwong thdy am véi dwong ddy co s&

1- B chuyén mach thu - phat; 2- B6 khuéch dai kénh thu; 3- Méy dém cac khoang cach va b tinh toan céc
toa do; 4- Ang ten thu-phat trén khoang; 5- B$ khuéch dai cong suat; 6- May phat chu; 7- Ang ten thu-phat; 8-
B§ chuyén mach thu-phat; 9- Khuéch dai thu; 10- May phat; 11- B gidi ma; 12- Cac dai moc thay am.

Binh vi thiy am c6 thé cung cép vi tri chinh xac véi dd 6n dinh cao trong mét khu vuc gioi
han, cé thé phat trién va (r’ng dung & khodng cach xa ngoai khoi. Hé théng dinh vi thly &m do khoang
cach va hwéng dén méc tin hiéu duwoc dat duwdi day bién hoac dat trén ROV (Remotely Operated
Vehicle - thiét bi dwoc van hanh tir xa) va ca kéo. Do chinh xac dat dwgc phu thudc vao ky thuat st
dung, khodng céach va diéu kién méi trwong. DO chinh xac dao dong trong khoang tir vai mét dén
dm. Binh vj thdy am gép phan quan trong trong viéc hé tro, hiéu chinh hé théng dan dwdng quan
tinh dé cung cAp vi tri tau chinh xac hon [1].

Hinh 2. So' d6 cédu tric hé théng véi ddy co sé ngdn va dai mdc thay am
1, 2, 3- Cac may thu; 4- Cadm bién dinh hwéng thang ding cua tau; 5- Cac kénh thu; 6- Céc bo
bién déi khodng céch thoi gian thanh dién &p hodc ma; 7- Bua vao céc sé liéu vé sw dich chuyén
clia may thu; 8- B6 tinh toén va bién déi céc toa do; 9- B hién thi; 10- Puwa vao céc sé liéu vé sy
dich chuyén cida dai méc thay 4m twong déi véi diém chuén trén déy dat va do su dat cda no; 11-
Pai méc thay 4m; 12- Ang ten phat; 13- Khuéch dai céng suét; 14- May phét cha.
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3. Xay dwng hé théng co s& dir liéu phuc vu dinh vi, din dwéng cho tau ngam bang phwong
phap dinh vi thuy am

Xay dung co s¢ di liéu hai duwong, cho phép lwu trir thong tin thu thap dwoc tir cac diém
khao sat yéu td hal dwong trén bién. Cac nguon s0 liéu nay sau khi xtr Iy dugec lwu tri trong co s&
dir liéu, day la nguén dir liéu dwoc su dung dé tinh toan sy anh huéng ctia yéu té mai trwdng nwéc
bién dén tac nghiép vi tri ciia tau ngdm. Co so di¥ liéu hai dwong cho phép lwu trir thdng tin voi sé
lwgng I&n va thuan tién trong céng tac truy van di liéu.

Xay dwng phan mém trng dung két hop cong nghé GIS tinh toan vi tri cGa tau va mé phdng
trwc quan qua trinh chuyén déng cla tau ngam trong Idng bién trén nén hai dé dién t&r. Qua trinh
tinh toan phan mém dwoc két ndi véi co s& div liéu hai dwong dé tinh toan sw anh hwéng ctia yéu
t& moi trwong.

pé phuc vi dinh vi dan dwong cho tau béng phwong phap dinh vi thuy am, yéu ciu can xay
dwng hé théng cac tram phat tin hiéu séng am dwai long bién. Trong co' s& di liéu cho Pphép lvu triv
thdng tin cac tram phat séng am va thwdng xuyén dwoc cap nhat khi cé thong tin thay ddi. Cac thong
sb cla tram thiy am sé 1a co s& dé tinh toan khodng cach tir tram phat séng dén diém thu séng trén
tau, tr d6 xac dinh dwoc vi tri clia tau. Twong tw nhw cac hé théng “POSYDON” clia MY [5] va hé
thdng “Positioner” clia Nga [6], tau ngdm thu dwoc tin hiéu vi tri t&r 3 tram phat thiy am tré 1én sé
xac dinh dwoc vi tri quan trac, tir d6 ddng chinh hé théng dan dwdng quan tinh, nang cao dd chinh
xac dan dwong. Hé thdng nay cé chirc ndng twong tw cac tram DGPS dwoc I&p trén bd dé hiéu
chinh vi tri tau theo GPS.

Miit nuée
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Hinh 3. Sw lan truyén 4m trong nwéc

Co s& di lieu dwoc td chire va thu thap sé cho phép lwu tri gia tri van tbc truyén am thanh
trong méi trudng nuéc bién. Van tdc am thanh tai cac diém khao sat sé dwoc lwu trir theo cac tAng
nwéc tiéu chuén. Trong qua trinh tinh toan tuy thudc vao tAng nwéc hoat ddng clia tdu ma st dung
céac ngudn dir liéu cho phu hop.

T bang théng tin vé cac tram thdy am trong co s& di¥ liéu hai dwong xac dinh théng tin van
tbc am cla tirng tram thdy am da duoc khao sat trwdc d6. Cac tram thiy am cé thé dwoc b tri nhw
Hinh 4, cdc may thu am trén tau ngdm dwoc bé tri nhw Hinh 5.
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Hinh 4. So’' d6 bé tri tram thdy dm phuc vu dinh vi phwong tién ngdm [2]
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Hinh 5. B6 tri cdéc mdy thu 4m trén tau ngam
Gié tri van téc am trung binh ctia dwong truyén dwoc xac dinh la gia tri trung binh cla van téc

am tai vi tri hién tai cGa tau va tram thiy am phat tin hiéu dén.
Vio = (Vtram + Vtéu)/z (1)

Sau khi tinh dwoc gia tri van téc am trung binh tai méi dwéng truyén ching ta dé dang tinh
duwoc khoang cach tir cac tram thly am dén tau.
Trong danh sach d6 chting ta chon ra 3 tram c6 khoang cach gan tau nhat d& s& dung tinh
toan vij tri hién tai cla tau.
Gia st toa do hién tai cta tau la P(g, A, h) ta st¢ dung céng thtrc:
(¢ —@T)?+ (A —ATi)* + (h — hTi)? = di® (i) 2)

Trong d6: ¢Ti, ATi, hTila toa do clGa tram thdy am th [;
di la khoang céch tir tram thdy am thr i dén tau.

Tw it nhat 3 phwong trinh tré [&n ta xac dinh dwoc hé phwong trinh bac 3 véi 3 an sé la: ¢, A,
h. Giai ma tran bac 3 ta thu dwoc o, A, h day 1a toa dd so bd cta tau. St dung bd loc Kalman dé
hiéu chinh toa do6 tau.

Théi gian gitka 2 14n tinh toan cla tau la:

At = k+1t - kt (3)

Vi khoang thoi gian Ia rat ngén ta coi quang dwong di chuyén la mét duong thang do vay

quang dwdng di dwoc co thé xac dinh theo cdng thirc:

1 Ve - v Ky

2
dg = Vs(Kat+ = > . (At) 4)
Quang dwong di dwoc cé thé tinh theo cong thire toa do:
= [(k+1pm - kem)2 + (k+1Am - kAm)2 + (k+1hm - khm)2 ]1/2 (5)
Giai bai toan cho dén khi thda man cong thirc sau:
- |dm_ ds| <5 (6)
ds

Trong do, & la gia tri hdi tu, thong thwdng la 0.0001 [2]. Ta tinh dwoc gia tri toa d6 cla tau o,
A, h sau hiéu chinh va tir d6 cap nhat cho hé théng dan dwdng quan tinh.
4. Két luan

Nhw vay, dinh vi thiy am cé thé cung cp vi tri chinh xac véi d6 6n dinh cao trong mét khu
v gidi han, co thé phat trién va ing dung & khodng cach xa ngoai khoi. Hé théng dinh vi thiy am
do khoang cach va huwéng dén méc tin hiéu dwoc dat dwsi day bién hodc dét trén ROV (Remotely
operated vehicle - thiét bj dwoc van hanh tir xa) va ca kéo. Do chinh xac dat dwoc phu thudc vao k§
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at §l’f dung, khodng céach va di‘éu‘ kién moi treong. DY chinh xac dao dong trong khoé~ng tr vai
t dén dm. BPinh vi thdy am gdép phan quan trong trong viéc ho tro, hiéu chinh hé théng dan dwdng

quan tinh dé& cung cap vi tri tau chinh xac hon.
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PHU HQP CHO PONG CO DIESEL- IVECO N40 ENT M25 TRANG BI
TREN TAU HAI QUAN HQ888 O’ PIEU KIEN KHAI THAC CUA VIET NAM
RESEARCH ON DEFINING REPLACEMENT PERIOD OF PISTON RINGS OF
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Tém tat
Hién tai chiing ta da déng duoc mot sé tau bién hién dai phuc vu cho Quén ching Hai quén.
Tuy nhién, rat nhiéu trang thiét bj I3p dét trén tau van phai nhap ngoai, hon thé quy trinh khai
théc bao tri céc trang thiét bi hé dong luc con nhiéu bat cap chua phu hop véi diéu kién khai
théc cda vung bién dao Viét Nam, dén dén viéc khai thac tau kém hiéu qua, tinh co dong va
an toan khéng cao. Do vay, viéc nghién ctru céc phuong phép, chién luoc bao tri phu hop,
nham dem lai hiéu qua kinh té, do tin cay cho céc trang thiét bj trén céc tau Hai quén la rét
can thiét. Trong pham vi néi dung bai béo tac gia xay dung phwong phép thiét Iap thoi gian
ctia chu ky bao tri pht hop cho xéc méng déng co diesel méy xuéng tau Hai quan HQ888
khi khai thac tai vang bién Viét Nam.

Tur khéa: Thoi gian cta chu ky bao tri xéc méng.

Abstract
Currently we have built a number of modern vessels serving the Navy. However, many types
of equipment installed on the ship still have to be imported, moreover, the process of
operating and maintaining equipment systems has many shortcomings that are not suitable
with the operating conditions of the Vietnamese island waters. As a result, the operation of
ships is ineffective, mobility and safety are not high. Therefore, it is necessary to study
appropriate methods and maintenance strategies to bring economic efficiency and reliability
to the navy vessels. Within the content of the article, the author builds a method to set up
running hours to replace piston rings for HQ888 navy diesel engine when operating in
Viethamese waters.

Keywords: Running hours for replacing piston rings.

1. D3t van dé

Déng co IVECO N40 ENT M25 duwoc |ép d&t dé lai chan vit cho xudng cong tac HQ888. V&i
nhiém vu tréc dia ving thém luc dia doc b& bién Viét Nam, méi ngay xuéng cong tac thuong hoat
dong lién tuc trong khoang 10 gi® trong diéu kién thoi tiét khac nghiét cla vung bién Viét Nam.
Pong co may xuong phai hoat dong lién tuc trong cac - trang thai lam viéc chuyén tiép: kh&i dong,
khong tai, qua tai. Day ciing chinh Ia céc trang thai xay ra cac qua trinh mai mon, an mon manh
nhét cho céc chi tiét ciia déng co d&n dén cwdrng dd mai mon cac chi tiét dong co téng cao.

Mat khac nwéce ta thude vang khi hau nhiét déi dm, véi cac dac diém co ban la néong am kéo
dai. Nhiét d6 cao va kéo dai thuwéng xuyén tir 25-30°C (chiém 50% s ngay trong nam). D6 dm cao
va kéo dai ¢ = 80-90% (chiém 50% sb ngay trong ndm). Mot ndm c6 199 ngay nhiét déi (ngay co
12 gi& nhiét dd khéng khi cao hon 20°C va do &m cao hon 80%). Day ciing 1a yéu tb tac dong lam
tang viéc mai mon cla cac chi tiét déng co. Do vay, thoi gian cla chu ky bao tri theo nha ché tao
khéng phu hop, can phai thiét 1ap lai cho phu hop véi diéu kién khai thac hién tai & Viét Nam.

Trong nganh Hang hai, d&c biét la Iinh viec Hai quan, thi tinh co ddng phai d&t 1én hang dau,
do vay viéc stra chiva sw cb lam dirng may ciing nhw ngung tré hoat déng clia tau sé dan dén
nhirng ton that I1&n, tham chi cdn anh huwdng dén an toan cha thuyén vién va con tau. Do d6, muc
tiéu ctia bao tri 1a gitr cho déng co, thiét bi ludn hoat déng 6n dinh theo ké hoach, thiét bi ludn s&n
sang hoat déng dé nang cao tinh chién d4u cling nhw sy an toan cho médi chuyén hanh hai cla tau.
Dé dat dwoc muc tiéu nay, bao tri can phai thuc hién nhirng céng viéc sau:

- Xac dinh d6 tin cay, kha nang bao tri t6i wu, cac yéu té nay nén dwoc thiét ké vao trong
tirng thiét bi dé chu ky lam viéc 1a Ién nhét;

- Thuce hién phan tich cac dang tac dong va kha nang téi han ctia hu hdng dé xac dinh nhirng
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bd phan can dwoc tap trung dé xac dinh chu ky bao dwéng phu hop;

- Xay dwng mét hé théng bao cao vé hu hdng va bao tri dé thu thap mét cach khoa hoc nhivng
d@ liéu vé do tin cay va kha nang bao tri can thiét;

- Xéac dinh phan phéi cac thoi gian clia chu ky béo tri phong ngtra, gid tri trung binh va thoi
gian thay déi ctia chung;

- Binh lvong dwoc kha nang sdn sang cla thiét bi va cuc dai hoa thdi gian thiét bi van hanh
dn dinh, gidm chi phi cho hoat déng khai thac, van hanh.

2. Co s& ly thuyét thiét lap thoi gian ca chu ky bao tri chi tiét may

Trang thai k§ thuat ctia ddng co trong qua trinh khai thac do sw hao mon nén dan dan bj thay
ddi: cong suat dong co gidm, suét tiéu hao nhién liéu va dau bdi tron ting lén, mrc &n va dd rung
dong tang. Thong thwéng sw hao mon ciia cac chi tiét dong co mang déc tinh quy luat. Can hiéu
biét cac quy luat nay dé té chirc khai thac, bao duéng phu hop dé nang cao tudi tho cla dong co.
Su hao mén la qua trinh thay d6i dan dan cac kich thudc, d6 kin, trong lwong va cac tinh chét cla
vat liéu cac chi tiét, dn dén tinh trang k¥ thuat ctia déng co' kém di.

Dwa vao cac nguyén nhan phat sinh, ta phan chia hao mon thanh: mon co hoc, mon do an
mon va mon xam thuc. Trong cac nguyén nhan trén thi mai mon gitra cac chi tiét may 1a cha yéu.
Cac chi tiét mbi ghép clia cac dong co, co cau khi chuyén dong sé xuét hién lwc ma sat va gay nén
mai mon. Két qua sau mot thoi gian hoat dong, kich thwédc cla chi tiét sé thay ddi tang khe hé Iap
ghép. Muc tiéu dé gidam d6 mai mon chi tiét ctia ddng co la mét trong nhitng van dé quan trong, dé
tang tudi tho cla chi tiét va gidm chi phi trong stra chira. Do vay, chat lwong cla bé mat ma sat 1a
mét trong nhirng yéu td nang cao tinh chéng mai mon cla chi tiét.

Qua trinh nghién ctvu sw lam viéc clia cac cap chi tiét may ma sat khac nhau da xac lap dwoc
d&c tinh mai mon cla chi tiét theo thoi gian dwoc thé hién trén Hinh 1 [1]. Trén d6 thj qua trinh mai
mon thé hién theo 3 giai doan:

Trén d6 thj giai doan (1) - doan AB th&i gian twong tng l1a tp, dwoc dac treng b&i tbc d6 mai
mon nhanh, giai doan nay goi la giai doan chay ra. O giai doan nay, dac diém trén cac bé mat ma
sat clia cac vat liéu chi tiét khi gia cong thé van con nhixtng map mé nhd, khi bé mét chi tiét chuyén
dong twong déi véi nhau sé lam cho tbc dd mai mon nhanh. Giai doan nay két thuc khi téc dd mai
mon gidm va 6n dinh, khi dé khe hé clia cap chi tiét hinh thanh 1a Swa goi la khe hé ban dau cla giai
doan lam viéc 6n dinh.

Tiép theo Ia giai doan lam viéc an toan clia cap chi tiét (I1) - doan BC. Trong giai doan nay ma
sat clia cap chi tiét giam do bé mét ctia chi tiét da bong hon, diéu kién bdi tron tét hon do vay téc do
mai mon 6n dinh va tuyén tinh theo thdi gian. Theo thoi gian khe hé gitra cép chi tiét ting dan cho
dén khi dat dén gia tri Smax1a khe hé gi¢i han cho phép tai diém C trén do thi.

Sau diém C cwéng d6 mai mon tang la do khe hé gitra cac chi tiét 1ap ghép 16n, diéu kién boi
tron kém, 1&p kim loai chdng mai mon da hét sé dwa téi giai doan thi ba (Ill). O giai doan nay sw
lam viéc ctia bd ddi ma sat sé kém hiéu qua goi la giai doan mai mon ting tdc, phai tién hanh sira
chiva bd ddi ma sat va cac co cdu dé ddm bao an toan cho déng co. Do vay, chu ky sira chira can
phai thiét 1ap cho chi tiét la khodng thdi gian zmax tlr diém B dién diém C trén db thi.
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Hinh 1. Dé thi mai mon cua chi tiét theo thoi gian
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Hinh 1 biéu dién méi quan hé gitra d mai mon va thdi gian 1am viéc cla chi tiét may, tir dd
thi co thé tinh dwoc gia tri thoi gian lam viéc an toan I&n nhat clia chi tiét may mmax nhw sau:
Smax - de

Thax = ——————— [h] (1)
(e[

Trong 4§o:

Smax - d® mai mon I&n nhéat cho phép (mm);

Sbd - dd mai mon ban dau cla cép chi tiét sau chay ra (mm);

tg « - dai lwgng dac trweng cho cwong d6 mai mon.

Thong thwong gia tri khe hé cho phép Ion nhét Smaxclia méi cap chi tiét may sé dwoc nha ché
tao cho san trong ho so thiét ké may, gia tri Smax phu thudc vao kich thwédc, s vong quay va ching
loai ddng co khac nhau.

Néu w la sb gio hoat dong sau khi chay r{}\ va So la dd mon twong ng trong thdi gian do, thi
dd mai mon trong thoi gian o dwgc dac trwng bang dé tang khe hé la:

io = So - Shd 2
Gia tritg < co thé xac dinh bang thwc nghiém
i S,—-S
tga -0 _ %0 “bd (3)
%o To

T biéu thire (1) thay gia tri tg « ta tinh dwoc thdi gian lam viéc 16n nhat cha cap 1a max day
la thei gian ctia chu ky bdo dwdng chi tiét may.

3. Thiét lap th&i gian cua chu ky bao tri xéc mang phu hop cho dong co’ diesel may tau Hai
quan HQ888 trong diéu kién khai thac cua Viét Nam

Trén co s& ly thuyét mai mon, méi bd déi ma sat khac nhau trong qua trinh lam viéc déu bi
mai mon theo moét quy luat, va da dwoc xay dwng thanh ddc tinh mai mon cua chi tiét theo thoi gian
nhw trén Hinh 1. D4 thi da phan chia dac tinh thanh 3 giai doan co ban, tat ca cac chi tiét coi nhw da
tréi qua giai doan chay ra va chuyén sang giai doan Il la giai doan khai thac binh thuwéng, theo thoi
gian céc gia tri khe hd sé téng Ién va tién dan dén giai doan Ill. Nhiém vu cla ngudi khai thac 1a lam
sao duy tri dwoc cac gia tri khe hd nam trong giai doan Il va phai biét dwoc khi ndo gia tri khe hé
nay tiém can giai doan Ill. Tw co s& trén, tac gia sé tach dd thi mai mon va tinh toan cho cap ma
sét trén giai doan Il nhw trén Hinh 2.

Sé liéu tai diém B (két thuc giai doan chay ra): gia tri nay dwoc |4y trong cudn (test record)
cuia tau khi chay thir ho&c gia tri do 1an dau tién do nha ché tao cung cép tuy nhién, gia tri nay khéng
phai luc ndo nguwdi khai thac cling c6 thé cé dugc. Vi vay, dé don gidn cho viéc tuyén tinh héa ta
chi can tinh tién truc hoanh (thdi gian) 1&n diém B va coi nhw gia tri do sau chay ra |a gia tri chuan
va chwa bi mai mon. Sé liéu tai diém C (bt dau giai doan mai mon tang téc): khe hé gidi han 1én
nhét cho phép.

A

Mai mon

T .
=2 Thér gran
Trnax

Hinh 2. Tuyén tinh héa giai doan 2 cda dé thi mai mon

Sé ligu tinh toan: 1a cac gia tri do thuc té trong qua trinh stra chira va bdo duwdng sau 8500
gi0 lam viéc cua dong co. Do ddng co co 4 xilanh va m6,i phép do duwoc thuc hién,tai r]hiéq vi tri
khac nhau, viéc lwa chon gia tri dai dién dwa trén nguyén tac, cac gia tri cé nguy co tién gan dén gia
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tri gi&i han cho phép dé tang hé s6 an toan va kha nang lam viéc tin cay cho cac chi tiét. Cac sb liéu
do dwoc thé hién trén Bang 1.
Béng 1. Cdc théng sé ky thuat cia xéc mang déng co’ IVECO N40 ENT M25 sau 8500 gio

Khe hé miéng sau 8500h Kn?lir:‘“ Kn?.i r:“” CTUZOZ hglija|?‘
nifrfg (mm) tiégg 9 o | bao i th‘e)é
Cyl Cyl cyl Cyl chuan han thiet ke
N°L | NO°2 | N°3 | N4 (mm) (mm) (h)
1string | 0,40 | 0,39 | 0,39 | 0,39 | 0,28 0,54 20.000
2ndring | 0,86 | 0,86 | 0,87 | 0,85 | 0,76 0,97 20.000
3dring | 0,85 | 0,84 | 0,86 | 0,87 | 0,76 0,97 20.000 | Do khe hd'miéng

Can ¢l vao bang sé liéu do, gia tri chuan, gia tri Ion nhét cda khe hd miéng va thoi gian cla
chu ky péo tri theo thiét ké ta tuyen tinh héa do thi mai mon cho cac xéc mang so 1 cua dong co ta
dwoc do thi Hinh 3. Két qua nhan dworc la thoi gian clia chu ky bao tri cho cac xéc mang s6 1 la
17.600 gio.

/
c
0.54 A
: _——
3 040
5 z
2 0 g 3097
: B ® 2086
3 076 ‘
é %]
Thoigian (h) 8500 17600 20000 " * ;
Theigian (h) 8500 17000 20000
Hinh 3. Tuyén tinh héa do thj mai mon Hinh 4. Tuyén tinh héa dé thj mai mon
p v £ e .z
cho xéc mang so1 cho xéc mdng s6 2 va sé 3

Can clr vao bang s6 liéu do, gia tri chuan, gia tri I&n nhat ctia khe hé miéng va thoi gian cla
chu ky bdo tri theo thiét ké ta tuyén tinh hoa dd thi mai mon cho cac xéc mang sb 2 va sé 3 ta dwoc
dd thi Hinh 4. K&t qua nhan dwoc la thoi gian cla chu ky béo tri cho cac xéc méng sb 2 va s 3 1a
17.000 gio.

Két qua thiét lap cho thay v&i bd xéc mang sb 1 thoi gian clia chu ky bao tri 1a 17.600 gi®, bd
xéc mang sO 2 va sO 3 la 17.000 glo Vay dé tang dd tin cay cho dong co thi ta chon thdi gian cla
chu ky bao tri cho bd xéc mang clia dong co’ la 17.000 gio.

4. Két luan

Bang viéc nghién ctru ly thuyét mai mon cla cac cap chi tiét may va dwa vao d6 thi mai mon
clia ching theo thoi gian, tac gia da thiét 1ap dwoc thdi gian clia chu ky béo tri phu hop véi diéu kién
khai thac & Viét Nam, cho b6 xéc mang clia dong co’ diesel IVECO N40 ENT M25 trang bj trén may
xudng tau HQ888 la 17.000 gi¢. Trong khi dd, theo thiét ké clia nha ché tao thi thoi gian cia chu ky
b&o tri cho xéc mang la 20.000 gi¢. V&i két qua trén sé l1am co sé dé gitp cho chi tau xay dwng ké
hoach bao tri ddng co hop ly véi diéu kién khai thac & vung bién Viét Nam.
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NG DUNG MAY PHAT DPIEN NHIET - DIEN DE KHAI THAC NHIET NANG
KHI XA CUA PONG CO CHINH TREN TAU THUY DY AN RSD 49
APPLICATION OF THERMO - ELECTRIC GENERATORS TO RECOVER
THE WASTE HEAT OF EXHAUST GAS FROM MAIN ENGINE
OF PROJECT RSD 49 VESSEL

BUI HONG VU*, NGUYEN VAN HOAN, TRAN XUAN THE
Vién Co khi, Trirong Pai hoc Hang hai Viét Nam
*Email lién hé: vubh@vimaru.edu.vn

Tom tat
Nhing tién bé gan day trong viéc phat trién cac vét liéu va hé théng nhiét - dién da thuc day
viéc ung dung may phét dién nhiét - dién trong thuc tién. Tuy nhién, may phat dién nhiét -
dién chua duoc timg dung rong rai déc biét la trén céc phuong tién van tai bién. Trong bai
béo nay, tac gid dé xuét img dung méy phéat dién nhiét - dién dé khai thac nhiét ndng cia
khi xa tir dong co' chinh trén tau thdy dw an RSD 49 nhw mét gidi phdp dé nang cao hiéu
qud khai thac ndng lirong trén tau thdy, déng thoi dua ra phuong phép tinh toan va dénh
gia st hiéu qua cda giai phap nay.

T khoa: May phat dién nhiét - dién, hiéu dng nhiét - dién.

Abstract
Recent advances in the development of thermoelectric materials and systems have
promoted the application of thermoelectric generators in practice. However, thermoelectric
generators are not widely used, especially on marine transport. In this paper, the author
proposes the application of thermoelectric generators to recover the waste heat of exhaust
gas from RSD 49 project's main engine as a solution to improve the thermal efficiency of the
ship’s propulsion plant, at the same time, provide a method to calculate and evaluate the
effectiveness of this solution.

Keywords: Thermoelectric generator, thermoelectric effect.

1. Dat van de

Dé cai thién céac chi sé k¥ thuat va kinh té cta dong co dbt trong thi tdi wu qua trinh st dung
cac ngudn nang lwong thir cap trong qua trinh khai thac 1a mét trong nhirng gidi phap hiéu qua nhét.
Ngoai nhi¥rng gidi phap truyén thédng nhw st dung ndi hoi tan dung nhiét khi xa, tdng ap cho déng
co bang tuabin khi xa,... con cé thé st dung hiéu ng nhiét - dién dé chuyén déi nang lvong cia
nhiét khi xa tr déng co dét trong thanh ndng lwong dién. Nhd nhivng tién bd gan day trong viéc phat
trién cac vat liéu va hé théng nhiét - dién, viéc trng dung may phat dién nhiét - dién trong trong khai
thac nang luong clia dong co' dot trong da dwoc tinh dén.

Uu diém cla may phat dién nhiét - dién la tudi tho kha cao, khéng c6 bd phan chuyen déng,
hoat dong khong gay tiéng 6n va rung dong, than thién véi moi trwong, tinh linh hoat doi voi cac
phwong phap cung cap va loai bd nhiét, dac biét l1a kha nang thu hoi nang lwong nhiét tir khi xa. Tuy
nhién, diém bét loi cia may phat dién nhiét - dién la hiéu qua kha thap (1 - 10%).

Trong bai bo nay, tAc gid dé xuat ng dung may phat dién nhiét - dién dé khai thac nhiét
nang cua khi xa tlr ddng co' chinh trén tau thdy dw an RSD 49. Tién hanh phan tich cAu tric cla
may phat dién nhiét - dién va cac phwong phap ca| thién hiéu qua cla thiét bi. Tién hanh phan tich
céu tric may phat dién nhiét - dién dé néu rd ciu tao co ban va nguyén ly hoat déong cla thiét bi.
Khao sét tinh hinh rng dung trong thyc tién cta may phat dién nhiét - dién, dong thdi diém qua cac
nghién ctu c6 lién quan téi thiét bi dé& lwa chon céu tric thiét bi phu hop véi qué trinh tinh toan. Chi
ra cac dac diém co ban cla tau thiy dw an RSD 49 dé dwa ra cac vi tri I&p d&t may phat dién nhiét
- dién. Pwa ra phwong phap tinh toan cac théng sé ctia may phat dién nhiét - dién va tién hanh tinh
toan céac thong sé cla thiét b khi van hanh song song cling déng co' chinh & cac vi tri I&p d&t khac
nhau. Dwa vao két qua thu dwoc sé tién hanh so sanh, phan tich va dwa ra két luan.

2. Téng quan vé may phat dién nhiét - dién

Viéc st dung may phat dién nhiét - dién rat da dang: tir viéc cung cap ndng lwong cho tau vii
tru, cung cap dién cho cac thiét bi trén dwdng 6ng dan dau va khi dbt ciing nhw thiét bi dinh vi trén
tau, dén may phat dién gia dung don gidn nhw la moét bo phan trong 16 dot ci, 16 swdi va nbi hoi
swoi am.
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Hién nay, c6 ba hiéu (rng nhiét - dién da
dwoc biét dén: Thomson, Seebeck va Peltier.
Nguyén tac hoat ddng ctia may phat dién nhiét -
dién la dwa trén hiéu rng Seebeck. Theo Hinh 1,
trong mach kin bao gébm céac phan t& nhiét - dién
loai n- va p- mac ndi tiép nhau, & cac nhiét do
khac nhau tai cac diém tiép xdc sé phat sinh mot

Heat Dissipated
(Cold Side)

P-Type
Semiconductor
Pellets

Ceramic Substrate

lwc dién déng. Néu c6 sy chénh léch nhiét do
doc theo day dan, thi cac electron & mat néng cé
dwoc nang lwong va tdc dd cao hon & mat lanh.
Trong c&c chét ban dan, mat do cla céc electron
dan dién sé tang theo nhiét do. Két qua la sé xuat
hién mot dong dién dich chuyén tlr mat néng dén
mat lanh va dién tich am sé dwoec tich Iy & mat
lanh, va dién tich dwong dwgc hinh thanh & mat
nong. Trong may phat dién nhiét - dién hién dai
st dung rat nhiéu cac chat ban dan khac nhau
dua trén cac hop kim cuda tellurium, bismuth, selen va cac nguyén té khac. Hiéu qué cla vat liéu
nhiét - dién ty & thuan véi hé sé dan dién cha hop chat dwoc st dung va ty 1é nghich véi do dan
nhiét cla no, do dé nhiém vu nghién ctru chinh trong linh vwc nhiét - dién la tim kiém vat liéu ban
dan t6i wu [3].

D6 16N xap xi clha gid tri nhiét - dién dong thu dwoc chi phu thudc vao vat liéu cta day dan va
nhiét do cla cac tiép diém noéng (T1) va lanh (T2).

Trong pham vi gia tri nhiét - dién dong rat nhd, dién thé E c6 thé dwoc coi la ty 1& thuan voi o
chénh léch nhiét do:

N-Type
Semiconductor

Pellets Heat Applied

(Hot Side)

Hinh 1. So' @6 biéu dién sw xuét hién cda hiéu tng
Seebeck trong mét mé-dun nhiét - dién

E= (as,l — as)AT,V . (1)

Trong d6: AT = T1- T2; as1,2 la hé s6 Seebeck clia day dan 1,2 (V/K).

Trong cac mo-dun nhiét - dién, cac day dan cé dd dan dién khac nhau (n- va p-) dwoc st
dung, c6 hé sb Seebeck c6 gia tri tuyét déi bang nhau. Biéu thirc (1) ¢ thé dwoc chuyén ddi thanh
dang sau:

E = 2a,AT,V

Trong d6 as la gia tri tuyét déi trung binh clia hé sé Seebeck cho day dan n- va p- (V/K).
3. Lwa chon may phat dién nhiét - dién dé tng dung trén tau thay dw an RSD 49

Trong [1], cAc tac gid da thwc hién mot loat cac
nghién ctru ly thuyét, tinh toan cho céac tau hoat déng
trong vung Volga-Caspian dé thu dwoc cac théng sé
thwc té cla may phat dién nhiét - dién. Cac déc diém
cla may phat dién nhiét - dién da dworc tinh toan cho
mot sb tau cta khu vuc Volga-Caspian cé tinh dén
céc chi tiét cu thé cta cac ché do hoat dong ctia dong
co. Tuy thudc vao thiét ké, cong suét dau ra thay déi
tr 10,78kW dén 97,02kW. Céc tac gia da dé xuét thiét
ké cAu tao clia may phét dién nhiét - dién dé khai thac
nhiét nang tir khi xa, tién hanh céac tht nghiém toan
dién trén déng co diesel 3NVD24. Theo Hinh 2, may
phat dién nhiét - dién dwoc xay dwng trong hé théng
khi x& cta dong co 3NVD24, noi cong chat mang
nhiét d6 cao 1a khi xa cta dong co, va coéng chét
mang nhiét do thap la nwéc va nwéc nay cé thé dwoc
tiép tuc st dung vao céac nhu cau khac.

May phat dién nhiét - dién trén c6 cau tric don gian, dé& ché tao cling nhw 1&p dét, chi phi ché
tao khong 16n, qua trinh hoat dong khéng qué phirc tap rat phi hop véi viéc 1ap dat trén tau thay.
T4t ca cac thong sb k¥ thuat cda thiét bj cling da dwoc tinh toan, xac dinh va tréi qua kiém nghiém
thwe té, chirng minh dwoc tinh an toan va hiéu qua van hanh cua thiét bi. Tuy van con ton tai mot
nhwoc diém 1a hiéu suét con thap nhwng thiét bi nay van c6 nhirng tinh wu viét va hoan toan phu
hop véi viéc (ng dung trén tau thay dé téi wu héa qua trinh khai thac nang lwong trén tau. Thiét bi
nay duoc lwa chon st dung trong nghién ciru nay dé xay dwng cAu tric va tinh toan cac théng sb
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Hinh 2. C4u tric cia mdy phat dién nhiét - dién
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cla may phat dién nhiét - dién trong qua trinh khai thac nhiét nang khi xa ctia dong co chinh trén
tau thiy dw an RSD 49.
4. Két qua tinh toan
4.1. Nhibng ddc diém chinh cda tau thdy dw &n RSD 49

Theo phan loai dwgc Cuc Ky thuat Hang hai Nga thdng qua, cac tau ctia dy an RSD49 la
Volgo-Don Max, nghia la ching cé lwgng gian nwéc va kich thuéc téi da cho kénh tau Volga-Don.
Nha may dong tau Nevsky dang xay dung cho Cong ty Van tai Tay Bac mot loat 10 tau nhw vay.
Dong tau nay co thé dwoc st dung dé van chuyén hang hoa sb lwong 1&n néi chung nhw gé, ngi
cbc, hang héa cdng kénh va nguy hiém trong giao thong quéc té.

Bang 1. bdc tinh ky thuét chinh cda tau thdy dw an RSD 49

STT Dac tinh Giatri
Chiéu dai t6i da, m 139,95
1 Khoang cach gira cac dwdng vudng goc, m 135,74
Chiéu rbng, m 16,50
Chiéu cao man tau, m 6,00
2 | Bo6 chim tau, m (trén bién/trén séng) 4,70/3,60
3 Lwong gidn nwdc, t (trén bién/trén séng) 7.143/4.507
4 Tam hoat ddng, dam 4.000
5 Khdi lwong khoang chiva hang héa, m3 10.921
6 | Sb lwong khoang chiva 3
7 | Thé tich thung chira nwéc dan tau, m3 3.959
8 | Lp dang ky Hang hai Nga KM @) Ice2 R2 AUT1-C
9 Coéng suat va loai ddng co chinh, kW 2:1200 (WARTSILA 6L20)
10 Poéng co phuy, KW 2:292
11 | Bong co dy phong, kW 90
Toc dd, hai ly (v&i dd chim tau 4,7m va 85% cong
12 PR . 11,5
suat déng co chinh)

Thanh phan hé 'ghéng khi x& ctia dong co' chinh Wartsila 6L.20 trén tau thiy dw an RSD 49
bao gom: mét dudng ong xa c6 dwong kinh trong 420 mm va dwdng kinh ngoai 600 mm, 6ng co
gidn nhiét va noi hoi tan dung nhiét khi xa AALBORG UNEX P-2.

Bang 2. Théng sé ky thut hé théng khi xa cua déng co Wartsila 6L20

Hé théng xa
Cong suat xa & 100% tai kgls | 2,57
Cong suat xa & 85% tai kgls | 2,25
Cong suét xa & 75% tai kg/s | 1,95
Nhiét d6 khi xa sau tuabin tang ap & 100% tai °C 305
Nhiét do khi xa sau tuabin tang ap & 85% tai °C 295
Nhiét d6 khi xa sau tuabin tang ap & 75% tai °C 305
DPuwong kinh trong ctia éng xa mm 420
DPuwong kinh ngoai ctia 6ng xa mm 600

May phat dién nhiét - dién dwoc khuyén nghi l1ap d&t theo phwong thang dirng, nén cé thé
chon 2 vi tri dé 1ap dat: sau dong co va sau ndi hoi tan dung nhiét khi xa. Tinh toan dwoc thuc hién
cho may phat dién nhiét - dién & mc 75%, 85% va 100% tai ctia dong co. Céac théng sbé nhuw cong
suéat cia may phat dién nhiét - dién (P), cwdng d6 dong dién va hiéu dién thé & dau ra (I, U), cong
suat xa sau thiét bi (G), nhiét d6 cla khi xa (t) va ctia nwéc (tn) sau thiét bi, hiéu suét cla thiét bi
(n), van téc dong khi xa sau thiét bi (8) déu dwoc xac dinh.

4.2. Két qua tinh toan céc thdng sé cta mdy phat dién nhiét - dién khi dwoc |ap dat sau déng
co’ chinh

May phat dién nhiét - dién dwoc lap dét ngay phia sau ddng co chinh (sau tuabin tang ap cla
doéng co). Phwong phap tinh toan cac thdng sb ctia may phat dién nhiét - dién dwa trén cac phuong
phap d3 biét dén dé tinh toan cac thiét bi nhiét - dién va bo trao déi nhiét dwoc mé ta trong [1,2]. Két
qua tinh toan qué trinh 1am viéc ddng thdi clia ddng co chinh va may phat dién nhiét - dién dwoc thé
hién trong Bang 3.
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Béang 3. C4c théng sé mdy phat dién nhiét - dién khi |ap dit sau déng co’ chinh

Ne (%) | P (kw) 1(A) UV) | Gals) | & (°C) ta (°C)
75 5.5 16.2 341 1.95 243 38
85 5.4 16.1 336 2.25 242 38
100 5.7 16.4 349 2.57 256 38

4.3. Két qua tinh toan cda may phat dién nhiét - dién khi dwoc |dp dat sau nédi hoi tan dung
nhiét khi xa

Viéc tinh toan dwoc thue hién cho ché do hoat ddng dinh mirc ctia ddng co' chinh khi 1ap dat may
phat dién nhiét - dién sau ndi hoi tan dung nhiét khi xa. Phwong phap tinh toan cac théng sb clia may
phat dién nhiét - dién dwa trén cac phwong phap da biét dén dé tinh toan céc thiét bi nhiét - dién va bo
trao d6i nhiét dwgc mo ta trong [1,2]. Két qua tinh toan qué trinh lam viéc dong thoi gitra déng co' chinh,
néi hoi tan dung nhiét khi x& va may phat dién nhiét - dién dwoc trinh bay trong Bang 4.

Bang 4. Céc théng s6 mdy phat dién nhiét - dién khi Iap dgt sau ndi hoi tin dung nhiét khi xa

Ne (%) | P (KW) I (A) U (V) G(kals) | t(°C) | ta.(°C)
100 9.5 445 212 2.57 100 26
P (kW)
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L&p d&t sau ndi hoi tan dung
nhiét khi xa

Lap d&t sau dong co chinh

Hinh 3. So sanh céng suét ca mdy phat dién nhiét - dién khi dwot |dp dit & cac vitri khac nhau

5. Két luan
Dwa trén két qua tinh toan c6 thé két luan: Viéc rng dung may phat dién nhiét - dién trén tau

thdy dw an RSD 49 |a hoan toan kha thi. Két qua tinh toan van tbc dong khi xa sau khi di chuyen
qua may phat dién nhiét - dién cho thay, van téc dong khi xa giam di khéng dang ké so v&i van tbc
khi x& trwée khi di vao may phat dién nhiét - dién (t0| da khoang 6%). Do dé co thé két luan rang,
viéc 1ap dat may phat dién nhiét - dién trén dwong xa cla dong co sé khong lam tang phan ap qua
nhiéu trén dwéng xa va khéng anh hwéng nhiéu téi cong suét phat ra clla déng co. May phat dién
nhiét - dién khi dwoc trng dung trén tau thuy dw &n RSD 49 c6 thé tao ra thém ngudn nang Iuo’ng
dién dang ké (cong suét t6i da 9. 5kW) dé phuc vu cho céc hoat doéng trén tau, nang cao hiéu qua
khai thac nang lwong trén tau va gép phan vao viéc bao vé méi trwong. So sanh cong suét ctia may
phét dién nhiét - dién khi l&p dat & cac vi tri khac nhau cho thdy may phat dién nhiét - dién cho ra
céac thdng sbé t6i wu hon khi duwoc I&p dét phia sau néi hoi tan dung nhiét khi xa cta tau. Pay la co
sé& dé lwa chon vi tri I&p dat téi wu cho may phat dién nhiét - dién trén tau thdy dw an RSD 49. Tuy
nhién hiéu suat cia may phat dién nhiét - dién con twong déi thap (t6i da khoang 3,97%), can tiép
tuc nghién ctru cai tién dé nang cao hiéu suét trong twong lai.
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CHAN POAN TRANG THAI KI THUAT BPONG cO O TO BANG DU LIEU
DAP PNG VE NHIEN LIEU CUA PONG CO' VA THUAT TOAN K-NEAREST
NEIGHBOR
AUTOMOTIVE ENGINE DIAGNOSTICS USING FUEL TRIM DATA

AND K-NEAREST NEIGHBOR ALGORITHM
TRAN XUAN THE
Vién Co khi, Trirong Pai hoc Hang hai Viét Nam
Email lién hé: thetx.vck@vimaru.edu.vn
Tém tat
Vi sw phét trién ctia khoa hoc céng nghé, cac hé thbng trén 6 té hién nay dang duoc néng
cép va ngay mot tré 1én phirc tap. Cung véi do, viéc chan doan céc sai léch va hw héng cua
dong co cling nhw cac hé thdng trén 6 t6 doi héi cac phuwong phap chdn doan méi thay vi
duwa vao kinh nghiém cta céc ky thuét vién. Bai bao di xay dung mé hinh chén doén trang
théi kT thuat cua dong co 6 t6 bang dir liéu Fuel Trims cta 300 méu di liéu xe thu thap duor,
dwa trén thuét toan K-nearest Neighbor (KNN). Bai bao dé xay dwng dwoc mé hinh va tién
hanh kiém nghiém trén tép di¥ liéu kiém tra va dat d6 chinh xac cao nhét la 87%. Cén ctr vao
két qud mé hinh da thé hién dwoc mbi quan hé gitra cac thong sé ddu vao bao gébm dé tudi,
gi6i tinh nguoi diéu khién chinh, khu vuc xe hoat déng chinh, quang dudng xe chay véi chi
s6 LTFT, gié tri dé dénh gié trang thai ky thuat cdia déng co.
Tor khéa: Chén doén 6 t6, fuel trim, hoc c6 giam sat, K-nearest neighbor.
Abstract

Technology and science have been revolutionized recently. As a result, the systems on the
car are increasingly complicated than it were the past. Thus, it requires new methods to
diagnostic the engine and automotive systems’ technical status, rather than depending on
the experience of technicans. In this article, | aim to build a model to diagnostic engine status
based on Fuel Trims data collected from 300 car samples and using K-nearest Neighbor
(KNN) to train this data. The model was successfully built and got the highest accuracy is
87%. The model illustrated the relationship between input data that include age, gender of
drivers, the using location of the cars, the milleague of the cars and LTFT index - the index
to evaluate the technical status of car engines.

Keywords: Vehicle diagnostic, Fuel trim, Supervised Learning, K-nearest neighbor.

1. Gi&i thiéu van dé nghién clru

Hién nay, céc hang 6 t dang dAu tw phat trién rat nhiéu phan mém, thiét bi chan doéan chuyén
héing v6i d6 chinh xé&c va hiéu qua trong déi cao. Vi du nhw phan mém Techstream ctia Toyota,
Dich vu di liéu toan cau (GDS) cla Huynda| hay Dich vu di liéu cua Honda (HDS),... cling nhw
cac ng dung chan doan ca nhan, c6 the cai dat trén dién thoai. Nhirng phan mém nay, cung cap
cho ngudi str dung rat nhidu di liéu vé cac hé thdng trén 6 t6, qua dé hé tro k§ thuat vién rat nhiéu
trong qua trinh chan doan va sira chira cac hw héng cda 6 t6.

Tuy nhién, cac di¥ liéu trén chi cé thé phuc vu cho nhirng k¥ thuat vién, ngudi cé kién thirc
chuyé&n nganh vé 6 t6 do tinh phirc tap ctia ching. Véi viéc di liéu vé trang thai ky thuat ctia 6 t6 co
thé lién tuc dwoc cap nhat hang gi® béi hang triéu ngudi dung 6 to6 trén thé gidi. Ngudn dir liéu nay
sé 1 rat Ion va can duoc khai pha dé phuc vu rong hon cho khdng chi cac k§ thuat vién 6 td ma con
ngudi st dung xe trén toan cau.

Mét sb nghién ctru da ap dung Machine Learning dé& phan tich di liéu thu thap dwoc trong
quaé trinh van hanh cta 6 t6. Xac dinh d&c diém didu khién 6 t& clia nguoi diéu khién qua dé phan
cum dé&c tinh ngudi diéu khién va dwa ra cac hé théng téi wu phu hop véi diéu khién cta nguoi lai
[1]. Dwa vao cac tir nglr trong miéu ta I6| cta khach hang, goi y ra ma chan doan sy cb (DTC) twong
(rng, dwa trén st dung cac thuat toan vé xr ly ngdn nglr tw nhién [2]. Xay dwng server dé thu thap
di liéu ctia cac hé thdng 6 to, st dung Machine Learning dé dwa ra goi y bdo dwdng theo tinh trang
thuc té cta xe trwdc khi hw hdng xay ra [3]. Chan doan trang thai déng co 6 td bang phan tich am
thanh st dung thuat toan tri tué nhan tao (ANN) va phan loai theo phan phdi xac suat Bayes (NBC)
cta Machine Learning [4].

Trong nhirng di¥ liéu quan trong gitp chan doan trang thai ky thuat déng co 6 t6, Fuel Trims
c6 thé néi 1a di¥ liéu quan trong nhat. Fuel Trim 1a sy diéu chinh nhién liéu bu thém hodc gidm bét di
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ctia ECU & t& nham gilp cho ti 1& khéng khi, nhién liéu (ti 1& A/F) nap vao dong co luén & ti 1& ly
twdng 1a 14,7:1 [5]. Néu ty I trén gidm di hodc ting 1én, déu gay ra tinh trang hao phi nhién liéu va
cac nguy co gay cac hu héng tdi cac hé thdng lién quan trén 6 td. Qua do, cé thé ndi dap tng nhién
liéu ctia dong co (Fuel trim - FT) 1a cac théng sb phédn anh tinh trang hoat déng cla déng co mot
cac dinh lwgng va hiéu qua.

Dap &ng nhién liéu ctia ddng co' vé ban chét 1a thong sé ghi lai sy thay di vé ti 1é khong khi,
nhién liéu trong qua trinh dong co hoat déng, néu ti 1& khong khi nhién liéu luon duy tri &@ mirc tot
nhat 14,7:1, gia tri cGa dap &ng nhién liéu ctia déng co bang 0. Gia tri nay ting I&én khi hdn hop
khong khi nhién liéu & tinh trang ngheo, tirc la ti 1& khong khi, nhién liéu ting 1&n, do cé nhiéu hon
khéng khi dwgc nap vao so véi binh thuwdng, hoac it hon nhién liéu dwoc phun so véi trang thai binh
thwdng ctia déng co, nguyén nhan coé thé so moét sd hw héng trong hé thdng nhién liéu, vi du nhw
bom nhién liéu hay voi phun,... Ngwoc lai, gia tri dap ng nhién liéu cla ddong co gidm di khi hén
hop khong khi nhién liéu & tinh trang giau, co it khong khi dwoc nap hon trang thai binh thwong cla
ddng co, hoac co nhiéu liéu dwoc phun hon so véi trang thai binh thwdng cia déng co

C6 hai loai di¥ liéu dap (rng nhién liéu ctia dong co bao gdm dap (rng nhién liéu cta dong co
trong ngan han (Short term fuel trim - STFT) ghi lai cac hiéu chinh nhién liéu ctia déng co trong ngan
han cap nhat lién tuc theo céac trang thai ctia ddng co’ sau mot vai gidy mot lan. STFT cé kha néng
thay ddi dé dap ng voi cac trang thai méi clia déng co. D liéu dap trng nhién liéu ctia dong co
th(r hai la dap trng nhién liéu ctia dong co trong dai han (Long term fuel trim - LTFT) d liéu nay theo
déi tinh trang déng co trong dai han, trong khi STFT c6 thé thay ddi theo cac trang thai méi ctia dong
co bao gdm ca cac sai léch trong qua trinh 1am viéc clia dong co, LTFT sé theo ddi cac thay ddi cia
STFT va dwa ra danh gia vé tinh trang thuc té ctia dong co & thoi diém hién tai. Do do, LTFT thuwdng
c6 y nghia hon trong chan doan déng co 6 td. V& gia tri, néu cac gia tri dap ng nhién liéu cta dong
co cla 6 t6 trong khodng tlr -8% dén 8% la binh thwéng, tr 8% - 20% la viing nguy co' cao dong co
s& xuét hién sai léch trong hoat dong, tlr 20% - 25% la vung sai léch, ECU sé thiét 1ap cac m3 16i dé
canh bao sai Iéch nay trong hoat dong ctia déng co.

Hién nay, gia tri cGia Fuel Trims dwoc siv dung réng rai trong cong tac chan doan cla cac kj
thuat vién 6 to, gia tri nay thu dwoc bang viéc st dung cac phdn mém, thiét bi chan doan nhw da dé
cap & trén. Do dé, viéc xac dinh nhanh chéng trang thai k§ thuat dong co dbi véi nguwdi siv dung xe
doi khi rat kho khan va tén kém thdi gian hodc nguoi siv dung 6 td can diu tw mua céc thiét bj chan
doan can tay cé thé két ndi véi cac thiét bi di dong, diéu nay |a twong di lang phi va khong quéa can
thiét d6i véi nguwdi st dung ca nhan.

Do d6, nghién clru nay nhdm xay dwng mét phwong phap chan doan méi, st dung cac thuat
toan ctia Machine Learning dé xay dwng cac mé hinh dy doan tinh trang k¥ thuat ctia ddng co 6 té
dwa trén cac dir liéu dé dang xac dinh tir ngudi st dung 6 t6 bao gdm thong tin vé tudi tac, gidi tinh,
vi tri dia ly 6 t6 thwong dwoc siv dung, quang dwdng 6 t6 da di. V&i sw ho tro cla cac thiét bi, va
phan mém chan doan 6 t6 hién nay, gia tri vé Long Term Fuel Trim cla céc xe dwoc diéu tra dir liéu
sé duwoc st dung dé lam nhan phan loai cho tinh trang ky thuat hién tai clla dong co. Do di¥ liéu
dung dé huén luyén md hinh da Iya chon dwge LTFT Iam nhan do dé bai toan xay dwng mé hinh sé
la bai toan hoc c6 giam sat (supervised learning) clia Machine Learning.

Céc phén tiép theo cla bai bdo sé trinh bay cac ndi dung sau, phan 2 cla bai béo sé di trinh
bay vé phwong phap nghién ctu bao gém cach thu thap, x& ly va chuan héa dir liéu, cac thuat toan
Machine Learning duwoc siv dung dé phan tich trong div liéu, phan 3 bai bao sé trinh bay két qua
kiém tra cac mé hinh duwoc xay dwng, phan 4 sé dwa ra mot sb ban luan xung quanh van dé nghién
clru.

2. Phwong phap xay dwng va phan tich bo dir liéu

Nghién ctru dwoc thiét ké thong qua thu thap théng tin ctia 300 chl xe Kia Morning, loai xe
phd bién nhét tai Viét Nam ndm san xuét tr 2014 cho dén 2016. D liéu dwoc thu thap tai ca khu
vie thanh thi va ngoai thanh Hai Phong, mét trong 4 thanh phd 16n nhét cta Viét Nam, trong diéu
kién thoi tiét khéng mua, trong hai thang mua kho tai Viét Nam la thang 12 va thang 1. Nhiét do
trung binh trong hai thang nay 1a 20°C, nhiét d6 cao nhat 25°C, thap nhat 16°C.

Déi twong diéu tra dwoc lwa chon ngdu nhién qua chwong trinh chan doan & té6 mién phi ma
nghién cru cung cap dé thu thap dir liéu nhanh hon. Théng qua can dbi gitra thoi gian huén luyén
dir liéu va dac tinh cla théng sé chang t6i quyét dinh thu thap 300 mau di liéu cho nghién ctu.

Thiét bi dwoc st dung la thiét bi chan doan 6 t6 Gscan, model 2.0, phién ban phan mém quéc
té 2018, noi san xuét tai Han Quéc.

24 Tap chi Khoa hoc Céng nghé Hang hai S6 60 - 11/2019



CHAO MUNG KY NIEM NGAY NHA GIAO VIET NAM 20/11

Viéc do lwdng dwoc tién hanh & ché do khong tai (sau khéi dong) sau khi dong co da dwoc
lam néng ndm phut. Két qua 1an do dau tién dwoc loai bd, két qua cudi cuing 1a trung binh cong gia
tri LTFT cla xe & hai lan do tiép theo, méi 1an do cach nhau ba phut.

Gia tri LTFT Ia gia tri dwoc hién thi trén may chan doan Gscan 2 trong phan kiém tra thong sb
clia dong co. Co s& xac dinh gia tri LTFT dwa trén di liéu thue té thu thap dwoc tir cdm bién ti 1é
khéng khi nhién liéu A/F, so vé&i gia tri LTFT dwoc lap trinh s&n trong ban d6 st dung nhién liéu cla
o 16 tai cac vong quay va tai clia dong co qua do tinh toan ra gia tri LTFT theo don vi phan tram.

Mot bd cau héi cling dwoc thiét ké dé thu thap di liéu lién quan dén cac yéu tb str dung xe
bao gém tudi ctia ngwoi didu khién xe chinh, gidi tinh cla ngwdi didu khién xe chinh, khu vuc st
dung xe phd bién, quang duwdng st dung xe. Pay 1a nhirng di¥ liéu don gidn, dé& xac dinh cho ddi
twong s dung clia mé hinh chan doan 1a ngwdi st dung xe 6 td, khéng phai la ky thuat vién hay
ngwdi cé kién thirc chuyén nganh vé 6 to.

Bang 1. Di¥ liéu ctia cdc quan sét trong tép di¥ liéu khéo sét trwéc chudn héa

2. . A Quéng Gia tri
., | Tuoinguwoi | Gigitinh |\ Ve s | qwongxe | LTFT khao
Ma so | sir dung xe ngwoi sw 5
chinh (tudi) | dung xe chinh AmEre chay S
i (Km) (%)
001 26 Nam Thanh phd 27.701 21
002 40 Nam Ngoai thanh 20.115 1
003 30 N Thanh phé 21.613 1
004 33 N Ngoai thanh 21.288 10

D lieu sau khi dwoc thu thap sé dwoc chudn hoa vé dang sb, déi vai thong tin vé gidi tinh,
gi&i tinh Nam sé twong &ng véi 1, nir twong tng véi 0; dbi véi thong tin vé khu vire st dung xe, khu
vuc thanh phd dwoc quy wéc la 1, ngoai thanh Ia 0 va xe s dung & ca hai khu vwc trén dwoc quy
waoce ghi 2.

Dbi v&i di lieu LTFT dwoc xac dinh 1a nhan clha di liéu, dé phan loai tinh trang déng co. Déi
v&i cac thuat toan Classification (Phan loai) nhw KNN, gia tri LTFT dwgc phan ra thanh 3 classes
(nhém). Nhém 0 twong (rng v&i gia tri tuyét déi ctia LTFT < 8%, dai dién cho ddng co xe lam viéc
binh thwérng. Nhém 1 twong (rng véi gia tri tuyét déi ctia LTFT trong khodng tlr 9% dén 19%, dai
dién cho déng co xe dang c6 sai sb va kha ndng cao sé gap hw hdng. Nhém 2 twong (ng vdi gia tri
tuyét déi ca LTFT trén 20%, dai dién cho tinh trang déng co dang gép suw cd, lam viéc khong tbt
ho&c khong lam viéc [5]. Sau khi dwoc chuan héa, dir liéu trong Bang 1 sé& twong (rng v&i div liéu
trong Bang 2 sau.

Béang 2. Di¥ liéu ctia cdc quan sét trong tép dir liéu khdo sét sau chudn héa

2. o o Quaéng Gia tri
Ma sé Icl:’c:jlunnggwg S&ﬂ:‘gz Khu vuc dwong xe LTFT khao
chinh (tudi) | dung xe chinh | SY dung xe chay sat dwoc
(Km) (%)

001 26 1 1 27.701 2
002 40 1 0 20.115 0
003 30 0 1 21.613 0
004 33 0 0 21.288 1

Tap di liéu bao gébm 300 mau thu dwoc, sé dwoc chia thanh 2 tap, tap thir nhat Ia tap huén
luyén (traning set) dung dé xay dwng mé hinh bao gém 70% di liéu (210 mau), tap th 2 1a tap kiém
tra dung dé kiém tra tinh chinh xac ctia mé hinh xay dyng bao gébm 30% d liéu (90 mau).

V&i viéc di liéu dwoc gan nhan béi thong s6 LTFT, cac thuat toan hoc cé giam séat (Supervised
learning) ctia Machine Learning sé dwoc st dung. Sau khi can nhéc d&c diém di liéu, cling nhw dac
diém cuia cac thuat toan hoc cé giam sat, tac gia siv dung thuat toan K-nearest Neighbor (KNN) dé
huén luyén di liéu trong tép huén luyén. Théng sé diu vao cla thuat toan Ia cac théng trong bo div
liéu huan luyén bao gébm do tudi, gi&i tinh ngudi didu khién chinh, khu viec xe hoat ddng chinh,
quang dudng xe chay & nhirng thong sb khao sat, cling véi dé dau vao cua thuat toan con bao gdm
ca di¥ liéu vé LTFT dung lam nhan dé thé hién trang thai ctia dong co. Cac dau vao nay sé tao ra
dau ra la mot khong gian di liéu ma & d6, tat ca cac diém dir liéu (xac dinh bdi 5 théng sé trén) déu
da thé hién tinh trang déng co' binh thwdng, cé nguy co hw hdng hay dang gap hw héng. Dwa vao
khéng gian di¥ liéu huan luyén nay, khi dwa cac di liéu can kiém tra (chwa c6 nhan, chwa thé hién
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thong tin vé tinh trang ddng co’) vao, md hinh sé cdn c vao k diém gan nhét vai dir liéu can kiém
tra d& xac dinh nhan cho di¥ liéu nay (sb k sé& dwoc xac dinh sau khi chay mé hinh véi nhiéu gia tri
k khac nhau dé xac dinh dwoc gia tri k pht hop nhat cho bo dir liéu va dwoc thé hién trong Hinh 1
dudi day).

Thuat toan sé cho ra két qua dy doan vé& nhdm ma d liéu do thudc vao twong ng v&i LTFT
nhém 0, 1 hay 2.

Mot sb thuat toan hoc co giam sat khac cling cé thé dwoc st dung nhw tri tué nhan tao (ANN)
va phan loai theo phan phéi xac suét Bayes (NBC). Tuy nhién, so v&i hai thuat toan trén thuat toan
KNN c0 loi thé v& mat téc dd huan luyén di liéu nhanh, khong tén tai nguyén khi huan luyén di liéu
va phu hgp cho bai toan cé sb lwong dir liéu nhd. D6i voi thuat toan ANN, thuat toan nay thwong
cho dd chinh xac cao véi cac div liéu I&n, ciu trac md hinh ANN 13 twong déi phire tap, do d6 mét
nhiéu thoi gian va tai nguyén dé huan luyén mé hinh. Thuat toan NBC 1a thuat toan thién vé st dung
xac suét c6 téc dd huan luyén nhanh nén rat phu hop véi bai toan co di liéu I6n, NBC dac biét thich
hop v&i cac bai toan vé xt ly ngdn ngl tw nhién [6].

Thuat toan dwoc huén luyén va kiém tra bang phan mém Anaconda, dwa trén ngdn ngi lap
trinh Python.

Ban chét clia thuat toan KNN la twong déi don gian, thuat toan xac dinh k diém gan nhéat voi
diém d liéu dang xét trong khong gian di¥ liéu nhw da dé cap téi & trén, dwa theo khoang cach E-
co-lit trong khéng gian hai chiéu, hay gia tri vé khoang cach trong khéng gian véc to (dwoc ki hiéu
la Norm 2). Céng thirc cu thé nhw sau:

d(q,p) =d(p,q) = i[(qlz 2D+ (@27 =P+ + (@0 —Pd) = 2\/21-11(%2 R

Trong 4do:

e d(q,p) va d(p,q) Ia khoang cach gilra diém di¥ liéu dang xét vai cac diém di liéu gan n6 nhat
trong khéng gian huan luyén.

e qi, pi la gia tri toa do diém thir i cia mé hinh.
3. Két qua xay dwng va kiém tra mé hinh xay dwng bang thuat toan K-nearest Neighbor (KNN)

@)

Error Rate vs. K Value
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Hinh 1. Méi lién hé giira sai s6 dw dodn véi céc gid tri cua k khi xdy dwng
mé hinh bang thuat toan KNN
Bang 3. Két qua kiém nghiém thuét todn KNN cho 90 di¥ liéu trong tép kiém tra tai k = 4

Tongs6:90 | Dwdoanla0 | Dwdoanla1 | Dwdoanla2
Nhan 0 55 (87%) 8 (13%) 0 (0%)
Nhan 1 5 (31%) 16 (69%) 0 (0%)
Nhén 2 2 (33%) 4 (66%) 0 (0%)

Trén tap kiém tra bao gdbm 90 mau di liéu, két qua dw doan cho nhém c6 nhan LTFT béng 0
xe binh thwéng dat dod chinh xac 87%, 13% két qua nhém nay bi dw doan nhdm sang nhan 1. B
chinh xac dw doan cho nhdm cé nhan 1 thap hon véi chi 69%, 31% két qué ctia nhém nay bi dw
doan nham sang nhém 0. Két qua di¥ doan cho nhédm nhan 2 chwa chinh xac, do sé lwong di liéu
dwoc dan nhan nay trong bo div liéu qua nhd. D6i vdi viéc thwe hién cac vong lap cla thuat toan,
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gia tri k 13 s diém di liéu gan nhét l1ay 1am can ctr dé xac dinh nhém cho dw liéu can kiém tra. Ta
nhan thay, bd di liéu véi 300 mau dir liéu 1a twong déi nhé. Do d6 thuat toan sé cho két qua chinh
xac hon néu gia tri k nhd. Néu sb k 16n sé& dan tdi viec dan xen cac diém di liéu [am can cl phan
I&p cho di¥ liéu kiém tra dan t&i d6 chinh xac gidm xubng.
4. Két luan

Nguén di¥ liéu vé trang thai ky thuat ctia 6 to cling nhw déng co 6 té dang dwoc cap nhat hang
ngay. Viéc khai thac ngudn dir liéu nay dé dwa ra cac dw doan vé trang thai k§ thuat cta 6 t6 1a rat
céap thiét. Bai b4o da st dung thuat toan K-nearest Neighbor (KNN) [a mét thuat toan phan loai don
gidn va hiéu qua cho bai toan phan loai nhiéu nhém di¥ liéu. M6 hinh cla bai bao cé thé dwoc ap
dung trong thuc tién mot cach nhanh choéng théng qua tich hop vao tng dung trén dién thoai ca
nhan, cé thé giup nguoi diéu khién xe cé nhirng goi y vé tinh trang ki thuat ctia dong co' trén 6 td
cta ho, qua d6 ddm bao tinh an toan trong qua trinh diéu khién va s dung 6 t6, cling nhw gilp
ngudi didu khién xe s&m c6 ké hoach bao dwéng cho xe ctia minh.
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ANH HUONG KET CAU KHUNG DEN TINH ON DINH
CUA MAY XUC MOT GAU
STUDYING THE EFFECT OF CHASSIS STRUCTURE TO THE STABILITY OF
THE SINGLE BUCKET EXCAVATOR
LE THI MINH PHUONG
Vién Co khi, Trieong Pai hoc Hang hai Viét Nam
Email lién hé: phuongltmvck@vimaru.edu.vn
Tém tat
Khi khai thac, van hanh may xic mét gau cé the X3y ra truong hop sw ¢d mat én dinh gay
14t may khi di chuyén, dé la mét trong céc sw cb gay ra cac tai nan nguy hiém va chiém mot
ty 1é kha I6n khi khai thac may. Tai nan xdy ra do sw c¢é nay cé nhiéu nguyén nhan nhw
trinh d6 nguoi vén hanh, y thirc chdp hanh céng tac an toan lao déng, thuc trang dia hinh
noi khai théc, tinh trang ky thuat va két cdu ctia may moc - thiét bj: trong dé két cau khung
méy c6 &nh hudng rét I6n dén tinh én dinh ctia may. Bai viét nay dé cap t&i dnh huéng cua
céac dang két cdu khung may dén tinh 6n dinh chéng lat ciia may xuc mét gau theo phuong
ngang khi di chuyén trén dwong vong.
Twr khéa: May xuc mét géu, 6n dinh, két cau khung han cing, két cau khung khép ban 1é.
Abstract
When exploiting, operating a single bucket excavator may occur in the event of an instability
that causes the machine to overturn when moving, which is one of the incidents that cause
dangerous accidents and accounts for a large proportion when operate the machine. At the
accident caused by this incident, there are many causes: such as the operator's level, the
sense of compliance with labor safety, the reality of the terrain at the mining site, the
technical status and structure of the machine - device; in which the frame structure has a
great influence on the stability of the machine. This article deals with the effect of the frame
structure types on the excavator's anti-roll stability of a horizontal bucket when moving
around the loop.
Keywords: A single bucket excavator, stability, rigid welded frame structure, hinged frame structure.
1. Dat van dé
Déi v&i may xic mét gau, théng thuwong 1am viéc viéc & nhirng dia hinh phtrc tap, ddi nui,
nghiéng, déc, bén bai khai khoang, lam viéc trén nén dat tam, dét yéu,... Cong dung ctia may xuc |a
dung dé béc dat, da, than... nén né thwdng phai lam viéc trong diéu klen dia hinh phtrc tap, phu tai
thay déi thuwong xuyén va dét ngot. Tuy nhién cac sw co tai nan xay ra khi st dung may méc, thiét
bi trong qua trinh thi cdng néi chung va may xic mét gau rat da dang va chiém ty 1& kha cao trén
tbng s6 tai nan lao déng. Dac biét, sw cé6 méat &n dinh gay lat thiét bi khi khai thac, van hanh may xuc
mot gau. Néu két chu may khéng hop ly, khéng ddm bao trong qua trinh khai thac, van hanh sé xay
ra sw c6 mat 6n dinh gay lat cé thé gay ra nhivng tai nan rat nguy hiém déi véi nguoi va phwong tién
thiét bi. Xuat phat tlr nhirng Ii do trén, tac gia tién hanh nghién ctu cac dang két cdu khung may anh
hwéng dén tinh én dinh clia may xuc mot gau, dé tir d6 lwa chon két cAu may cho phu hop véi thye
té khai thac nham dam bao an toan cho nguoi va thiét bi ma van cho hiéu suat lao dong cao. Nghién
ctu anh hudng cltia két ciu khung may dén tinh 6n dinh cla may xuc mot gau cd y nghia quan trong
trong viéc tinh toan, Iwa chon cac bo phan cta hé théng truyen doéng cla may xuc moét gau. Tuy
nhién, trong pham vi bai bao nay chi dé cap t&i anh hwéng cla cac dang két cAdu khung may dén
tinh &n dinh chéng lat ctia may xic mét gu theo phwong ngang khi di chuyén trén dwéong vong.
2. Két cau khung cia may nang moét gau
O cac may xtic mdt gau chia ra hai loai chinh clia két cAu khung: Khung han cirng (khung clia
may két cAu thanh mat khoi dé 13p thiét bi cong tac may) va khung c6 khép ban 1é (truéng hop nay
khung ctia may xuc mét gau duoc thwe hién & dang 2 ban khung: N&ra khung 1&p thiét bi cong tac
va nra bd tri thiét bi dong lwc - déng co dbt trong) [1], [2], [3], [6].
Mdy xuc mét gau véi két cdu khung han cing
May xtc mdt gau véi két cidu khung han cirng (Hinh 1) dwoc st dung kha phd bién, do khoi
lwong kim loai nhd, két ciu va ché tao don gian, gia thanh ré. O loai nay, khung ctia may dwoc ché
tao thanh khdi cirng béng phuong phap han, cac thiét bi dwoc 1ap trén cing mét két cau khung nay.
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L
i

Hinh 1. Mdy xic mét gau dé tai phia trwéc véi khung cirng
1,4- Banh xe cu sau, cau truéc 2- Khung may 3- V6 ldng diéu khién5- Gau
Mdy xuc mét gau véi két cdu khung khép ban 1é
May xtc mét gau véi khung cé khép ban 1& co két cAu nhw (Hinh 2), gdm hai nira khung s6 3
va 5 duoc lién két véi nhau nho hai tru dirng tao thanh khép ban 18, loai nay thwdng ap dung véi
may xuc c6 strc nang Ién hon 2 tan.
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Hinh 2. Mdy xtic mét gau dé tai phia trréc véi khung c6 khép ban 1é
1- gdu;  2,4- cdu truée, cdu sau;  3,5- nira khung truéc va ntra sau;  6,7- budng may

Nhe& c6 két cAu khép ban 1& ma viéc xoay trd cla xe rat thuan loi, it bi can tré bdi dia hinh
chat hep. Thiét bi béc d& hang khéng bang cach di chuyén xe trén dién tich lam viéc, ma bang cach
quay can 90 do ve hai phia, trén do lap dat thiet bi cua xe. Ket qua da lam giam dang ké kich thuwéc
dién tich lam viéc. Tuy nhién tai trong twong doi so voi truc dieng cia khop noi va tir lwc day trong
suot qua trinh di chuyén cla xe, day ciing la yéu t6 gay mat 6n dinh cla xe.
3. Diéu kién 6n dinh cta may nang 1 gau

Khi lam viéc, may xic mot giu c6 thé xay ra trwdng hop mét 6n dinh gay lat may. Diéu kién
dam bao bn dinh chdng lat cia may dwoc danh gia theo hé sé 6n dinh kod [4], [5]:

Mg
koa = n, 1)

Trong do6:

Mg- m6 men gilr clla may;

Mi- mé men gay lat may;

Céac moé men nay lay dbi vai truc lat ctia may.

Theo quy dinh, hé s6 4n dinh ctia may nang 1 gau kod > 1,15.
4. Anh hwéng cta két cau khung dén tinh nang chéng lat cia may
4.1. Béi véi may xic mét gau c6 khung cimg

Déi véi trwdng hop khung cing khi may quay vong (Hinh 3): & trwdng hop nay, duwéng lat [a
dwong AB.

Lwc ly té‘m la Iyc gay lat may dwgce xac dinh: Flt=G.h

T so do Hinh 3 ta c6: md men gili: Mg =G.a (2)

V@i a la trong tdm clda may t&i dwdng lat.
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cl 6 s

Hinh 3. So dé tinh 6n dinh vé&i khung ciling
4.2. Péi véi may xtic mét gdu véi khung cé khép
Ta xét trwéng hop khi may quay vong, c6 thé xay ra 3 trwong hop may bi méat én dinh gay lat
V@i cac truc lat khac nhau:
A- Truc lat qua hai banh xe A va B (Hinh 4A);
B- Truc lat qua banh xe A va khép O (Hinh 4B);
C- Truc lat qua banh xe B va kh&p O (Hinh 4C).

Hinh 4. So' dé tinh én dinh véi khung cé khép
- Trwong hop 1: Truc lat qua 2 banh xe AB (Hinh 4A): Canh lat la canh AB nén ta co:

Tam giac O2H2B vudng tai H2 do dé: a2<02B = a.

Tam gidc O1H1A vubng tai H1 ta c6: a1<O1A=a

Suy ra, mé men gilr: Mgl = G1. a1 + G2.a2< Mg 3
- Trwong hop 2: Truc lat qua banh xe A va khép O (Hinh 4B).

Canh lat la canh AO nén ta co:

Tam giac O2H’2B vubdng tai H'2 do do: a’2<02B = a

Tam giac O1H’1A vudng tai H'1 ta c6: a’1<01B =a

Suy ra, mé men gil: Mg1 = G1. a’'1 + G2.a’2< Mg 4)
- Trvong hop 3: Truc lat qua banh xe B va khép O (Hinh 4C).

Canh lat la canh BO nén ta co:

Tam giac O2H”2B vuong tai H’2 do do: a”2<02B = a

Tam giac O1H”1A vubng tai H”1 ta cé: a”1<01B = a

Suy ra, mé men gi: M”g1 = G1. a”1 + G2.a”2< Mg (5)

Danh gia cac trwdng hop va tir cac biéu thire (2), (3), (4), (5) xét cho trwérng hop may xic mot
gau khi quay vong ta thay: cac gia tri m6é men gitr Mg1, M'g1, M”g1 & cd ba trwdng hop ctia may xtc
c6 khung v&i khép ludn nhd hon Mg clia may xic mét gau véi khung cieng (véi may xdc cung kich
thwéce va trong lveng).

Bai toan: Xac dinh anh hwédng cla két cdu khung may dén tinh 6n dinh ctia may xic mét gau.
Xét cho hai may xtc cuing thdng sb c6 két cdu khung han cling va may xtc ¢ két cau khung khép
ban &, v&i cac sb liéu sau:

Trong lwong xe 5T, kich thwédc tbng thé: 8.480 x 2.710 x 2.985 (mm); van tdc di chuyén:
4,5km/h; Co s& may: 2.500mm. Toa dd trong tam dén dwong lat: a = 1.355mm.
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* May xtc 1: May xtc c6 két cdu khung ctrng c6: trong lwong xe G = 5T= 50.000N.

Khi dé theo (2) M6 men gilr ctia xe: Mg = G.a = 50.000 x 1,355 = 67.750N.m.

* May xuc 2: May xtc co két cau khung khép ban 1& gébm hai nira khung véi trong lwong hai ntra:

G1=2T=20.000N, G2= 3T = 30.000N;
- Xét trwong hop 1: truc 1at qua 2 banh xe: al=936mm, a2 = 876mm.
Theo (3) mé men gilr:
Mgl = G1. a1 + Gz.a2 = (20.000 x 0,936) + (30.000 x 0,876) = 45.000 N.m < Mg
- Xét trwong hop 2: truc lat qua banh xe A va khép ban 18, ta c6: a1’ = 910 mm, a2’ = 730mm.
Theo (4) mdé men gilr:
Mgt = G1. a1 + G2.a’2 = (20.000 x 0,910) + (30.000 x 0,730) = 40100N.m < Mg

- Xét trwdng hop 3: truc lat qua banh xe B va khép ban 18, ta c6: a1” = 880 mm, a2” = 900mm.

Theo (5) mé men gi:

M"g1 = G1. a”1 + G2.2”2 = (20.000 x 0,880) + (30.000 x 0,900) = 44600N.m < Mg
4. Két luan

Theo két qua bai toan trén cho thay:

Déi véi hai may xtic mét gau c6 cling thdng sb k§ thuat thi mé men gilr cia ca 3 trwérng hop cla
may xic mot gau véi két cau khung khép Mgi, Mg1’, Mg1” déu nhé hon mé men gitr Mg clia may xuc
mot gau két ciu khung han cirng. Do do, may xudc cé két cau khung cirng cho dd 6n dinh tbt hon so
v&i két ciu khung khép ban 1&. Tuy nhién, day chi la mét treeng hop nhd ma véi pham vi bai béo nay
tac gia dé cap dén, trong thwe té may xtc hoat déng con c6 nhiéu trwdng hop phire tap gay méat én
dinh can nghién ctu tinh toan cu thé, ma tac gia dang trién khai trong cong trinh nghién ctru khoa hoc
sap toi.

May xtc mot gau co6 két cau khung cteng tinh én dinh clia xe sé tét, song rat bat tién cho viéc
quay tré vi phai xoay ca két cdu xe, pham vi lam viéc sé bj han ché, can phai c6 khong gian I&n, chi
phu hgp v&i may cé tai trong nhd.

DPé khac phuc tinh trang trén nguwoi ta stv dung may xdc véi két cau khung c6 khép ban 18,
khép nay sé lién két hai nira khung may véi nhau, mang lai nhiéu tién ich cho thiét bi, nhw viéc quay
tré may rat dé dang, lam viéc linh dong ké ca véi dia hinh trat hep. Két cdu khung cé khép ban 18
duoc st dung hau hét cho cac xe nang c6 tai trong Ién hon 2 tan. Tuy nhién vi khung xe c6 két cau
b&i hai nira lién két v&i nhau qua khép nén tinh &n dinh cla xe thap hon so véi két cdu khung cirng,
do vay can cé giai phap tang tinh 6n dinh cho xe cé két cAu khung khép ban 18.

Téac gid dé xuat hai gidi phap tang tinh 6n dinh cho may do la:

- Mot la khi thiét ké thiét bi phai tinh toan dé ha thp trong tam may;

- Hai la cho khéi lwong tap trung truc doc, tdng khéi lwong vao gitra két cdu: thir nhat, khi thiét
ké thiét bi phai tinh toan dé ha thap trong tam may vi khi ha thap trong tam thi canh tay don lwc quan
tinh dén truc 1at nho di, 1am gidm mé men lat Mi, do d6 hé sb n dinh Kod S& ting 1&n; thi hai la cho
khéi lwong tap trung truc doc, tdng khéi lwong vao gitra két cu: don trong lwong vao gitra la tang
canh tay don mémen gitr Mg, thi Ko & ting, tang tinh 6n dinh cho xe.

C6 thé tang khdi lwong cho ddm & khoang gitra 2 banh xe trwéc - sau, cling tdng mémen gitr
nhwng sé tang lwc can chuyén dong dan téi tdng cdng suét. Trong ca 2 bién phap nay, cé thé lam
gidm tinh vuot qua chwéng ngai vat vi trong tam may bi ha thap.
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DIEU KHIEN HOI TIEP PHI TUYEN XE HAI BANH Ty CAN BANG DI CHUYEN
TREN MAT PHANG NGHIENG
NONLINEAR FEEDBACK CONTROL OF TWO-WHEELED SELF-BALANCING

ROBOT MOVING ON THE SLOPE
NGUYEN DIiNH KHIEM, HOANG MANH CUONG*, NGUYEN HOANG HAI
Vién Co khi, Trieong Pai hoc Hang hai Viét Nam
*Email lién hé: cuonghm@yvimaru.edu.vn
Tém tat
Trong bai béo nay, tap trung xay dung mé hinh dong luc hoc va thiét ké quy luét diéu khién
cho xe hai banh khi di chuyén trén mét phdng nghiéng. Viéc xay dung phuong trinh dong luc
hoc duoc thuc hién bang phuong phép Lagrange. Phuong trinh vi phan thu duoc la co s& dé
thiét ké quy luat diéu khién. Céc két qua tinh toan cho théy tinh hiéu qua ctia bo diéu khién.
Tor khéa: Péng luc hoc, diéu khién, phuong trinh Lagrange, héi tiép, héi tiép phi tuyén.
Abstract
This paper focuses on establishing dynamic model and control design for two-wheeled self-
balancing car running on slope. First, the motion equation of the system is obtained by
using Largange Il formulation. The differential equations of motion of the robot play a vital
role in designing controller. In this paper, results demonstrate how effective controller is.
Keywords: Dynamics, control, Lagrange, feedback, nonlinear feedback.
1. M& dau

Xe hai banh tw can bang, dwoc siv dung rat phé bién dé di chuyén trong mét pham vi gan, nhw
trong cac phan xwéng nha may, trong siéu thi hay trong cac khu du lich nghi dwéng,... Tt khi phat minh,
loai xe nay da dwoc nhiéu nha khoa hoc quan tam. Viéc nghién cru vé dong luc hoc va thiét ké quy luat
diéu khién cho xe da dwoc dé cap trong rat nhiéu cac cong trinh [2, 3, 4, 5, 6, 7], tuy nhién trong phan
I&n cac cong trinh d& cong bd, chii yéu tap trung vao viéc nghién ciru khi xe di chuyén trén mat phang
ngang, con véi viéc xe di chuyén trén mét phang nghiéng con it dwoc dé cap dén.

Trong bai bao nay, nghién ctru thiét 1ap phwong trinh ddng Iwc hoc khi xe di chuyén trén mét
phéng nghiéng va thiét ké quy luat diéu khién hoéi tiép dwa trén phwong trinh vi phan phi tuyén nham
muc tiéu banh xe chuyén dong déu ma than xe khéng bi méat 6n dinh.

2. Thiét lap phwong trinh vi phan chuyén déng

M& hinh co hoc clia xe hai banh kiéu con lac nguoc dwgc cho nhw trén Hinh 1, trong d6 banh
xe dwoc xem la vat ran déng chat c6 khdi lwgng ma1, ban kinh r, md men quan tinh cGa banh xe dbi
v&i khéi tam O clia né la Ji, chju tac dung cla ngau lwc Mg do déng co gan trén than xe gay ra.
Than xe 1a vat ran c6 khdi lwong mz, mé men quan tinh cta than xe déi véi khéi tam C clia ndé la Jz,
toa do cta khdi tam C dbi véi hé truc Oxy 1a (xc = a, yc = b). Goi M la ngau lwc ma sat can lan gitra
banh xe va méat dwdng, Mo 1a ngau lwc can do ma sat tai cac 6 truc. Khi di chuyén trén mét phang
nghiéng, hé co hai bac ty do. Goi g = [¢, 6]" la vécto toa dd suy réng cla xe, ¢ la géc quay cta banh
xe, 6 la géc nghiéng cla than xe so v&i phwong thang ding.

Yo,

Oy 7
Hinh 1. Mé hinh co hoc cta xe hai banh kiéu con lac nguwoc
_Ap dung phwong trinh Lagrange loai Il [1, 2], ta thu dwgc hé phuwong trinh vi phan m6 ta
chuyén déng cua xe hai banh dang con lac ngwgc cé dang nhw sau:
(3, +myr? +m,r?)¢p—myréfasin(@+a)—bcos(d + )]

- mzréz[acos(e +a)+bsin(@+a)] = —(m, +m,)gr sina +M,, —M, =M, )

(J, +m,a® + m,b?)d —m,r glasin(@ + a) —bcos(6 + a)]
=m,g(acos@+bsing)-M, +M,
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Dwa trén hé phwong trinh (1), ta di thiét k& quy luat diéu khién ddi véi xe nhdm dat dwoc muc
tiéu, xe di chuyén Ién dbc v&i van toe khong dbi va goc nghiéng 0= 0.

3. Thiet ké quy luat dieu khién . ’

Do anh hwéng clia ma sat can lan va ma sat tai cac 0 truc la nhd, dé don gian, ta bd qua cac
ma sat nay (M, = Mo = 0), sau day, ta di thiet ké quy luat dieu khién doi véi Mg, dé cho xe chuyén
doéng 6n dinh 1&n déc hodc xudng dbc véi van tbc v = const va = 0.

Xét hé phuwong trinh (1), ta dat:

C, =@, +mr?+myr?), C, =(J, +ma® +m,b*), C, =(m, +m,)gr sinx
h,(€) = myr[asin(6+a)—bcos(@+ )], h,(8) =m,r[acos(6+ a)+bsin(@+a)]
h,(0) = m,g(acos@+bsind), u=M,,
Khi d6 hé hai phwong trinh trén duoc viét lai nhw sau:

{clfp ~h(8)6—h,(0)6? =, +u o
C,0 -h(0)p = h,(6)-u
T phwong trinh thi nhét cta (2), ta suy ra:
= Ci[hl(e)é +h,(6)6* —C, +ul @3)
1
Thay (3) vao phwong trinh th&r 2 cda (2), ta dworc:
C,0 - hl(a)ci[hl(e)é +h,(0)6° —-C, +ul= h,(6)—-u
1
< [CC, —hi(9)]6 = [h,(8) —C,]u +h,(8)h,(8)6% +C,h,(8) — h,(6)C, (4)
Ta dat:
A, =CC, —h?(9), A, =h,(0)-C,, A, = h(8)h,(8)6? +C,h,(8) —h,(6)C,
V@i A1 # 0, tir (4) ta suy ra dwoec:
G=L2yyls 5)
Al Al
Goi 64 1a gia tri mong muén dat dwoc cla € o — 6,, 0 -0, § -0, tadat
e=60-60, = €é=6,6=46
= s=L2yy s ©)
Al Al
DPé e, € € - 0, theo phwong phap phan hbi tuyén tinh héa, ta cé:
é=-Ke-K.e (7
V&i Kp, Kg 1a cac hdng sb duwong. Thay (7) vao (6), ta duoc:
ﬁu +£=—er—Kdé (8)
1 1
Tl d6 ta suy ra:
U A[-Ke-K e]-A, )
AZ
P u= Al[_Kp(e_gd)_Kdg]_As (10)
AZ
Sau day, sé chirng minh rang véi tin hiéu diéu khién (10) hé théng sé 6n dinh.
Ta dé thay hé (7) la hé tuyén tinh nén nghiém clia né c6 dang:
e(t) = ke ™ +k,e (11)
V&i ki, k2 1a hang sb, 41> 0, 12> 0 va - A1, - A2 1a nghiém cla phwong trinh d&c trwng:
A2 +KA+K, =0 12)

Dé don gian cho viéc chirng minh, ta cé thé chon Ky, Kq sao cho A1, 42 1a nhivng s6 thyc (vi
hé 6n dinh nén - 21 <0, - 22<0suyra 41> 0, 22 > 0). o

Vithé e(t),é(t) deu hdéitu vé 0 dwdi dang ham mi, dan dén () = e(t), d(t) = &(t) cling hdi tu
vé 0 v&i dang ham mi. Mé&t khac thay tin hiéu diéu khién (10) vao (13), ta dwoc:
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b= [h?6 —C,h,§ —C/h,0% +C,(C, —h,)+(C,C,—h2)(-K e —K,e)] (13)

1—2
Dé tim chan trén cla |g(t)| ta can chu y méy van dé sau:
+Dé ton tai u(t), thi: |a,|> £, > 0.
+ Nguw¢i ta da chieng minh duoc:

lacos@ +bsing| < a’ +b ; [asin(6 +a)-bcos(d+a) < va® +b? (14)
Tw d6 ta c6 thé tim chan trén cha ha(6), h2(6) c6 dang:
I, (0)| < m,rya® +b* =H, >0 ; |h,(6) < myrva?+b® =H, >0 (15)

+ Dé tim ché&n trén cda hs(6) ta 1am nhw sau: Theo cach dat 6= 6y + e, Do 04 12 gbéc & vi tri
can bang nén no phai théa man phwong trinh:

m,g(acosg, +bsing,) =(m, +m,)gr sina =C, (16)
Tlr d6 ta suy ra:
h, =m,g(acosg, +bsing,)cose + m,g(—asing, +bcosg,)sine a7)
bat:
C, =m,g(acosg, +bsing,)cose;C, = m,g(-asing, +bcoség,)sine (18)
Dé& thay Cs, Cs4 la cac hang sb, vay:
C,(C, —h,) =C,[C, —C, cose —C, sine] =C,[2C, sin*(e / 2) —C, sin€] (29)
Chu y rang: sinx < x|+ [a+b|<|a|+|b|, khi do ta co:
[C,(C, —h,)| <[2CC, sin’(e/ 2)|+[C, sine| <CC; [e]+C,e] (20)
V@i nhirng chu y trén, tr phwong trinh (13) ta suy ra:
.. 1 . .. .2 )
1] < _Dhlr 6]+ C.ln|6]+ €, Ihul 6] +1C.(C, ~ ) +(CCal+ NI fle] + <o l€] | (21)
o |g< _[ 216+ CH,|0)+ CH, 0 +CC.lef +C, e[ HC.C, +HA(Kole|+[Kolle]]  (22)

V&i 6 =¢&; §=¢é néntaco:
|¢p] < E[Hf 6] +C,H, [6|+ CH, [é] +CC, |ef +C, le| HC.C, + HZ)(K,|e] + |KD||e|] (23)
172

Do e(t) hdi tu vé 0 theo ham mdi, é(t),&(t) cling hoi tu vé 0 theo ham md. Nén ludn tén tai R,
A >0 sao cho:

le(t)| < Re™ ét)|<R e Et)[<R e” = [¢f <R%™ ;e[ <R% ™ (24)
V& phai clia (24) sé bi chdn b&i 1 ham c6 dang Me ™, v&i M du Ién va 1 chon g tri thich hop:
gt <Me™ = lim|gi(t) < limM e? =0 (25)
T d6 ta co:
; 1. . MM
p(t 7)dz| < ||p(r)|dr < [Me#dr=-=Me ™| ==-—=e ™
lo(t)| = j;o() j|¢( ) j e =77 (26)

Nén g(t) ludn bj chan, tirc la tich phan f|¢(7)|df luén hiru han (day 1a diéu can chirng minh).
0

4. Cac két qua moé phéng

Dé tinh toan s, gia tri cac tham sb clia hé dwoc cho nhw sau: g = 9,81(m/s?); m: = 0,51(kg); J1 =
5,1.10-4(kg.m?); r = 0,062(m); mz = 9,01(kg); J2 = 0,228(kg.m?); a = 0O(m); b = 0,7(m); a = 15% & =
1,3929% Ky = 10; Kg = 5.

V&i cac sb liéu cho nhuw trén sau khi tinh toan, ta dwoc mot sb két qua mé phdng cho trén cac
Hinh 2, 3, 4, 5, 6, 7. Tl Hinh 2, 3, 4, ta thay khi xe di chuyén trén mat phang nam ngang ta c6 thé
diéu khién dé xe chuyen doéng véi van toc khdng ddi va than xe 6n dinh & vi tri thang dirng (9 0).
Nhung khi xe di chuyén trén mat phang nghiéng, tir cac Hinh 5, 6, 7, ta thdy, muén van téc cla xe
khong ddi thi than xe phai nghiéng mét géc 6y = 1,39°.
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5. Két luan
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Hinh 7. Vén téc lac cta than xe khi xe
di chuyén trén mat phang nghiéng

Trong bai b4o nay, da nghién ctru dong lwc hoc va thiét ké quy luat diéu khién cho xe hai banh
kiéu con lac nguwoc di chuyén trén mét phang nghiéng. T cac két qua tinh toan cho thay, xe hoat déng
on dinh v&i quy luat didu khién da dwa ra, tuy nhién, dé xe di chuyén véi van téc khong dbi trén mat
phang nghiéng thi than xe phai nghiéng mét géc s khong déi nao do, tiy thudc vao két ciu than xe.
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‘ NGHIEN CU’U PO BEN CUA TAU CA
BANG VIEC SU’ DUNG SOLIDWORKS SIMULATION
A STUDY OF STRENGTH OF FISHING VESSEL

BY USING SOLIDWORKS SIMULATION
DAM VAN TUNG
NCS Khoa Déng tau va Céng nghé dai dwong,
Trudong Bai hoc Téng hop Lién bang Vién Béng, LB Nga
Email lién hé: damvantung@mail.ru
Tom tat
Viéc str dung va &p dung céc hé théng tw déng két hop véi cac chuong trinh phén tich ky
thuat vao trong qua trinh thiét ké la mét trong nhiing céch nham rat ngén thoi gian thiét ké,
tiét kiém chi phi san xuét va nang cao chat luong sdn phédm tao ra. Trong dé, céc phuong
phép sb cho phép ching ta: danh gia toan bo dé bén két céu ctua san phdm; xéac dinh céc
thanh phan cua két cau lam gidm dé an toan hoat déng cla sén pham; thuc hién nhiing thay
dbi can thiét dé dat duoc két cdu véi dé bén theo yéu céu ciing nhw la tbi wu hoa két cau
ctia sdn pham. Trong bai viét nay, téc gid da thuc hién mét nghién ctru vé trang thai g suét
- bién dang cla két céu than tau cé vé thép (project 70133) bang viéc st¥ dung Solidworks
Simulation.
Ttr khéa: Tau ca, do bén cua két cdu than tau, trang thai trng suét-bién dang, phéan tich ky thuét,
mé hinh 3D.
Abstract

One of the ways to reduce the design time, economize to produce and improve the quality
of the product is the utilization and application automated systems and engineering analysis.
In which, numerical methods allow us to: assess the structural strength of the product;
determine which structural elements of structure will reduce the operational reliability of the
product; make the necessary changes to achieve the structure with the required strength as
well as the structural optimization of the product. In this study, by using Solidworks
Simulation, a study of stress-deformation state of the hull structure of fishing vessel (project
70133) was carried out.

Keywords: Fishing vessel, strength of hull structures, stress-deformation state, engineering
analysis, 3D models.
1. Dat van dé

Trong qua trinh thiét ké san pham k¥ thuat thi cac thanh phan két cu ctia san phdm phai dwoc
kiém dinh théng qua giai doan phan tich k¥ thuat nham dam bao vé do bén, tinh cong nghé va céac tinh
chat khac dwdi su tac dong clia co' va nhiét dwa theo cac tiéu chudn lién quan dén chi sb chat lwong san
phdm. Phan tich k§ thuat dwoc thuc hién bang cach st dung cac chwong trinh thudc hé théng CAE
(Computer-Aided engineering) két hop véi cac (ring dung chuén bi di liéu va tinh toan cac phwong an
nham tao diéu kién cho s Iwa chon toi wu nhét vé hiéu qua cla két cu san pham [1].

Solidworks Simulation 1&a mét hé théng phan tich thiét ké ky thuat day da, cung cdp mot giai
phép toan dién cho cac kiéu phan tich vé (rng suét - bién dang. Solidworks simulation rat ngan thei
gian tao ra san pham va cong sirc trong viéc tim kiém gidi phap t6i wu. Trong k¥ thuat dong tau,
Solidworks Simulation cho phép thuwc hién phan tich d6 bén ngang, xac dinh trang thai (rng suat -
bién dang va gidi quyét bai toan t6i wu héa vé dd bén cla két cu than tau. Dwa trén nhirng tiéu
chuén theo ng suét cho phép chung ta cé thé tranh dwoc nhivng pha hly do (ng suét Ién ciing
nhw tiét kiém dwoc nguyén liéu tai nhirng vi tri cé &ng suét nho.

Bd&i vay, trong bai viét nay Solidworks simulation dwoc d& xuat st dung cho viéc xac dinh
trang thai (’ng suét - bién dang cla két cAu than tau ca (project 70133) tai khu vwc khoang hang.

2. Thiét 1ap mé hinh

Tau c6 hé théng ngang véi khodng swdn la 540mm. Swon thuwdng va xa ngang boong thuwéong
duoc lam tlr thép md. Ham hang clia tau dwoc chia lam 3 khoang theo chiéu réng véi 2 vach doc. Cac
vach doc va vach ngang dwoc gia cudng bdi cac nep dirng. Khoang hang cé chiéu dai | =5,94m . Vat
liéu déng tau la thép clp A co gia tri gi¢i han chay déo Ren=235MPa.

M6 hinh 3D cua tau dwoc xay dwng dwa vao ban vé két ciu va ban vé b tri chung cda tau
céa vo thép 70133 va dwoc tham sé héa cac kich thuwéc nhdm phuc vu cho bai toan tdi wu hoa sau
nay [2].
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Hinh 2. Mé hinh 3D thén tau tai khu vc hdm hang

3. Tinh toan va két qua nghién ctru

Solidworks Simulation cung cap kha nang danh gia dd bén cta két cu dwa trén nhirng tiéu
chi v& do bén déi vai vat liéu déo (kim loai chiu udn). Gia tri (rng suét cta két cAu dwoc tinh theo
tiéu chuan Von Mises (&ng suat Von Mises). Theo dd, vat liéu sé bi pha hay tai vi tri ma & doé (ng
suéat Von Mises vt quéa gi¢i han chay (rng suét cho phép) [3]. Trong bai nghién ctru nay, (rng suét
cho phép dwoc str dung la gia tri gi¢i han chay déo cla vat liéu dong tau (Ren=235MPa).

Tai trong: Tai trong tac dung lén day tau va man tau dwoc xac dinh theo Muc 1.3.2.1 thuéc
dang kiém RS (Russian maritime register of shipping) [4].

Theo muc 3.7.3.2 thudc déng kiém RS [4], tai trong tac dung 1én boong tau ca dwoc xac dinh
theo cbéng thic (1).

G m

n n

38 5 11275-12,56kPa

48,3 48,3
G - khéi lwong ctia céc thiét bi trén boong (can cau, toi, day, lwdi...), T;

m - khéi lwvgng hang héa trén boong sau 1 1an kéo lwéi, T;
P =d-h=10,250-11=11,275kPa - ap suat nwdc bién tac dung lén boong trong
trwdng hop bdo gié (h - chidu cao thanh tau, m).

1)
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13xITa

KBII 7.21xlla

|
L]
L 4 3,7xlla

20.2xl1a

30,2x0Ta
Hinh 3. So’ d6 tai trong téc dung Ién vé tau
Diéu kién bién: Két cAu cta than tau duoc tao ra bai lién két chat ché gitra vo tau va hé théng
khung dam nhadm dam béo dd bén, tinh én dinh va dd an toan cla than tau dwéi tac dung cla ngoai
lwc [5]. M6 hinh than tau trong bai nghién ciru nay dwoc tinh toan véi so dd dam: chiéu dai chi cé
mot ntra man trai, dwoc gan lién két ddi xirng tai mat phang déi xirng ctia boong tau va lién két ngam
tai méat phéng ddi xirng thuéc vi tri sbng chinh day cda tau.

Hinh 4. So’ d6 diéu kién bién cua than tau
Lwéi: Chia lwdi 1a bwéc quan trong trong viéc phan tich dd bén két cdu. Thoi gian tinh toan
va do chinh xac ctia nghién ctru phu thudc vao kich thwéc va cac tuy chon cua viéc chia lwéi. Trong
bai nghién ctru nay lwdi dwoc chia dwa trén d6 cong (curvature - based mesh). LuGi va cac thong
s6 clia lwéi dwoc thé hién trén Hinh 5.

Mesh Details

Study name

Static 1 [0 ymonuaHuo-]

Mesh type

Solid Mesh

Mesher Used

Curvature-based mesh

Jacobian points

4 paints

tesh Control

Defined

Max Element Size

140.756 mm

Min Element Size

281512 mm

Mesh quality

High

Total nodes

G4EE38

Tatal elements

338820

Maximurm Aspect R atio

3377

Percentage of elements
with Aspect Ratio < 3

792

Percentage of elements
with Aspect Ratio > 10

383

# of distorted elements
[Jacobian)

0

Remesh failed parts with incompatible mesh

On

Time to complete meshihb:mnss)

00:10:18

Computer name

PC

Hinh 5. Lwéi va cdc théng sé cua Iwéi
Két qua nghién ctru:

Két qua nghién ctru trang thai tng suét - bién dang ctia than tau ca 70133 dwoc thé hién trén
cac Hinh 6, 7 va 8, theo do:

+ (Fng suét cwc dai cha than tau xuat hién tai vi tri lién két gitra swén va xa ngang clia boong
(FR27)va datgiati o, =196MPa (<Ren).

+ Gia tri chuyén vij cuc dai dat gia tri 1,592mm, xuét hién tai vi tri gitra hai suwon sb 21 va 22
thudc méat phang ddi xirng cla tau.
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van Mises (Mim"2)
1.961e+008
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| 16384008
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L 11440008

| 9.806e+007

| 817204007
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Hinh 7. Bé thj phan bé rng suét theo dé cao

cda swon tau (FR. 27)
4. Két luan

\1‘5920000

1.592e+000
[ [
e

| 3.980e-001

2654001
13276001
1,000e-030

Hinh 8. Bé thj phan bé chuyén vi cda than

tau dwéi tac dung cua ngoai lwc

Thoéng qua két qua cua bai nghién ctru cho thay, dwéi tac dung cua cac tai trong dugc quy
dinh theo dang kiém thi dd bén cta két ciu than tau dwoc ddm bao véi hé sb an toan nhan duoc la

k=12.

T két qua nhan dwoc, da dwa ra mot dé xuét cho viéc giai quyét bai toan téi wu hoa vé d6
bén clia két cau than tau nham gidm khoi lwgng két cau than tau va chi phi déng tau. bé xuat nay

sé dwoc tac gia tap trung nghién ctu va bd sung trong thoi gian téi.

T nhrng hinh anh va s6 liéu clia bai nghién cru (rng suét, chuyén vi) da cho thay duoc
nhitng wu diém cla viéc ap dung Solidworks Simulation vao trong cac giai doan dau cla qua trinh

phan tich k§ thuat va thiét ké tau thay.
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NGHIEN Cl’U ANH HWONG CUA NHIET DO, BAN KiNH CHAY
VA LUC CHAN PHOI PEN LUC TAO HINH KHI UON CHI TIET HINH CHU’ U
THEP TAM SS400 BANG PHUWONG PHAP PHAN TU HOPU HAN
STUDY ON THE EFFECTS OF TEMPERATURE, PUNCH RADIUS AND BLANK
HOLDER FORCE ON FORMING FORCE DURING U-BENDING SS400 STEEL
PLATE BY FINITE ELEMENT METHOD

VUONG GIA HAI*?, NGUYEN THI HONG MINH:, NGUYEN BU’C TOAN!
1Trwong Pai hoc Béch khoa Ha Noi, S6 1, Dai Cé Viét, Hai Ba Trung, Ha Noi
2Trwong Pai hoc Hai Phong, S6 171 Phan DBang Luwu, Kién An, Hai Phong
Email lién hé: vuonghai84@gmail.com
Tém tat
Bién dang tao hinh kim loai tdm la mét phuong phép gia cong co ban trong linh vuc co khi.
Trong do, gia cong bién dang udn Ia mét phuong phap gia céng phé bién duoc ing dung
rong rai dé tao hinh céc chi tiét lam tir tdm kim loai nhu: céng nghiép hang khéng, déng tau,
6 t6,... Khi bién dang tao hinh udn tdm kim loai, luc tao hinh la théng sé rét quan trong cén
duwoc xac dinh dé dam bao kha ndng du tai cua thiét bj gia cong. Gia tri luc nay sé thay doi
tuy theo diéu kién gia cong khéc nhau, dang chi tiét khac nhau, vét liéu duoc dung dé gia
céng,... Bai béo nay nghién ctru dnh hudng cta nhiét do nung phéi, bén kinh chay ubn va
Itre chdn phéi dén luc udn khi tao hinh chir U cho vét liéu thép tdm SS400 bang phuong
phép phén to hitu han.
Ttr khéa: Nhiét d6 nung phoi, thép tdm SS400, Taguchi, gia céng bién dang uén.
Abstract
Sheet metal forming process is a basic deformation method in the mechanical field. In
particular, bending deformation processing is a universal processing method which is widely
used to form sheet metal parts such as aviation industry, shipbuilding, automotive and so on.
During sheet metal bending process, the forming force is a very important output parameter
that needs to be determined to ensure the load capacity of a machining equipment. This
forming force magnitude will vary according to machining conditions, Geometric shapes of
products, sheet materials, etc. This study examines the influence of technological and
geometric parameters such as: workpiece temperature, punch radius and blankholder force
to bending force when forming U-shape of SS400 sheet material.
Keywords: Workpiece temperatureb SS400 steel sheet, Taguchi, bending process.
1. M& dau

Hién nay thép tAm da va dang dwoc st dung rat rong réi trong gia cong két ciu thép va tau
thuyén. Co rat nhiéu cong nghé gia cong khac nhau dwoc (rng dung trong gia céng tam nhw: Cat
got, han, l1éc, ubn, sén,... [1], [2]. Trong cac san pham lam tir thép tAm thi cac chi tiét co bién dang
cong dwoc gia cong bang cong nghé uon chiém mét ty trong khéa I&n. Luc tao hinh cac chi tiét duwoc
gia céng bang phwong phap uon thudng chiu anh hwéng rat 1on twr cac thong sb cong nghé nhu:
Ban kinh chay uodn, Iwc chan phéi, chleu day chi tiét, van téc chay ubn, nhiét do gia nhiét khi ubn,.
Viéc xac dinh dwoc mot bd cac thdng sé cong nghé phu hop & hét strc can thiét, nd cé thé gidp cho
nha san xuat tiét kiém ti da dwoc chi phi sén xuat ma van dem lai hiéu qua kinh té cao. D& xac dinh
dwoc anh hwéng cla cac théng sb cong nghé dé, hién nay nhiéu nghién ctvu da ap dung phwong
phap Taguchi [3], [4], [5] va da dem lai hiéu qua rét tét.

Trong nghlen ctru nay, phwong phap quy hoach Taguchi déa duoc st dung nham khao sat
anh huo’ng cla cac thong 0 co6ng nghé nhw: Nhiét d6 nung phoi, ban kinh chay udn va lyc chan
phdi dén lwc tao hinh khi uén chi tiét hinh chi¥ U lam tir thép tAm SS400. V&i muc dich chinh la gidm
lwe tao hinh khi uén, nghién cru nay s dung phan mém Abaqus d& mé phéng cac thi nghiém ubn
theo ba cip dd cho méi yéu té théng qua mang truc giao Taguchi L9 (3 » 3)[6].

2. Vat liéu va mo hinh vat liéu
2.1. Thiét Iap thi nghiém co ban

Thi nghiém nay xac dinh cac hé sé co ban trong mé hinh vat liéu Voce’s [9] d& Iam dau vao
cho thi nghiém mé phdng xac dinh lwc ubn tao hinh. Vat liéu dwoc siv dung cho nghién ciru nay 1a
thép tdm SS400, theo tiéu chuén JISG 3101[7] c6 thanh phan hoa hoc nhw Bang 1.

Bang 1. Thanh phan héa hoc thép SS400

C Si Mn P S Cr

0,19-0,21 0,05-0,17 0,4-0,6 0,04 0,05 <0,3
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Trong nghién ctru nay co tinh cla vat liéu sé dugc xac dinh & cac didu kién nhiét d6 khac
nhau la: nhiét 36 phong (32°C), 300°C va 600°C. Cac mau thr kéo duoc gla coéng bang cét day theo
hwéng can cua tdm thép day 6 mm. Sau khi cat day mau thir kéo dwoc xi ly qua bang giay giap.
Kich thwéc mau thtr kéo theo tiéu chuan ctia nha nwéc TCVN 197- -85(197-2000) [8], mau cd kich
thwéce va hinh dang nhw Hinh 1 (a). Hinh 1 (b) va (c) twong trng la mau thir kéo khi gia cong cat day
CNC va sau xt ly bé mat bang gidy rap.

£

[ ]
f

22
115

55

C
Hinh 1. M4u tha kéo thiét ké  (a), gia cong tre(n)may cat ddy CNC (b) va sau xtr ly bé mit (c)

Tha nghiém kéo cho cac mau dwoc thye hién tai cac diéu kién nhiét d6 khac nhau trén may
kéo nén Hung Ta H-200A (Hinh 2a). Dé xac dinh nhiét dd ctia cac mau khi kéo, quan hé phu thuéc
gitra thoi gian gia nhiét va nhiét do dwoc tién hanh trwde khi kéo (Hinh 2b). Két qua phu thudc gitra
thdi gian va nhiét do gia nhiét cho 8 mau dwoc thé hién trong Hinh 3 cho thdy mrc d6 6n dinh cla
thdi gian gia nhiét dén nhiét do phéi sau khi nung. Qua trinh thir kéo cé gia nhiét va ga dat bo gia

nhiét trén thiét bj dwoc thé hién trong Hinh 2a.

Hinh 2. Hé théng thir kéo cé gia nhlet (a), Thiét bj gia nhiét (b)

2.2. Nhan dang céc théng sé cia mé hinh vt liéu

Két qua thwc nghiém thir kéo & cac didu kién nhiét dd khac nhau dwoc thé hién trong Hinh 4.
DPé nhan dang cac théng sb ctia mé hinh vat liéu twong thich phu hop véi cac div liéu sau khi thir
kéo theo quy luat héa bén ctia Voce’s [9], cac dwdng cong (rng suét - bién dang cong thirc (1) dwoc
st dung. Phan mém Excel 2013 véi cong cu SOLVER dua trén phwong phap téng binh phwong sai
léch nhé nhat dé dang tim ra cac hé sb cha phwong trinh (1) dwoc trinh bay trong Bang 2. Cac hé
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sb thu dwoc sé& duoc siv dung dé khai bao trong mo hinh vat liéu dau
phéng s6 bang phan mém Abaqus.
6 =oy+A(1—exp(— Bsgzl))
Trong dé: oy la gi¢i han chay, A va B 1a cac tham sb hoa bén vat

vao khi thwc hién cac moé

1)

liéu, ¢ 1a &ng suét twong

dwong, efélé bién dang twong duwong. Cac tham s khac st dung cho mé phéng du doan lwc tao

hinh uén & cac diéu kién khac nhau dwoc thé hién trong Bang 3.

t(s)

100

0

200
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300

E! 4

400

5 &

a

Hinh 3. Biéu dé quan hé nhiét dé va thoi gian gia nhiét

600.0
5500
5000
450.0
400.0
3500
3000
250.0
200.0
150.0
100.0
50.0
0.0

0.0

G, MPa

320C - N&i suy

320C

02 04

06 08

300°C - Néi suy

/
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€

1.4 16 1
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8

Hinh 4. Biéu dé trng suat - bién dang tai cdc nhiét dé khdc nhau cho cdc tdm vat mau

Béng 2. Cdc tham s6 héa bén vét liéu & cac mirc nhiét dé khéc nhau theo quy luat Voce’s

Nhiét dé (°C) oy A B
32 348 188,86 28,3293
300 199,3 171,56 3,452
600 72,43 36,89 6,0145
Béng 3. Cdc tham s6 thugc tinh vét liéu ding cho mé phéng s6
Thong | Nhiét | Técdé Dgh%‘}‘y e th:;él:gng Hé 6 mé dun
Je A (0 X Y A=
SO doé (°C) | uon (mm/s) (mm) on’s (kg/m?) dan hoi (MPa)
Céc 32 1 6 0,3 7.850 213.000
mive 300 1 6 0,3 7.850 184.410
600 1 6 0,3 7.850 107.640
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3. M6 phéng quy hoach theo mang trwc giao Taguchi
3.1. M6 hinh phan t hitu han
Mb hinh thi nghiém udn chi tiét hinh chir U (Hinh 6a,b), trong d6 chay, cbi va tm chin duoc
mo phdng bang cac yéu t6 bé mat cirng R3D4 va cac yéu td vd S4R duoc st dung cho cac tAm.
Trong mé hinh mé phdng nay, cac yéu tb kich thwdc trung binh ctia tAm la 300mm (chiéu dai) x 32
mm (chiéu réng) Hinh 5. Khe h& gitra chay va cbi la 9mm, tAm mé phdng day t=6mm.
300

32

T
Hinh 5. Chi tiét dung trong mé phéng

(@) - Chay
| . (b)
. Phéitam ——
Chanphéi o | RI0| | 112 . Tém chiin
\ ‘a%ly‘\ i phO] /' Tém

6 | N B Coi
Céi 7% Coi1
150

S, Mises

SNEG, (fraction = -1.0)
(Avg: 75%)
+5.368e+02
+5.044e+02
+4.720e+02
+4.397e+02
+4.073e+02
+3.749e+02
+3.425e+02
+3.101e+02
+2.778e+02
+2.454e+02
+2.130e+02
+1.806e+02
+1.482e+02
+1.158e+02
+5.346e+01
+5.108e+01
+1.869e+01

Hinh 6. M6 hinh phan tir hiku han uén chi tiét chir U dang 2D (a), dang 3D (b),
chi tiét sau khi mé phéng (c)

Dé dy doan &nh hwdng cliia nhiét dd, ban kinh chay uén va luc chén phéi dén luc tao hinh khi
udn tAm SS400, cac dir liéu da thu duoc tiy ket qua thi nghiém kéo va tinh toan trén dwoc s dung
lam di liéu dAu vao cho qua trinh mé phéng sé bang phuo’ng phap phan t&r hiru han qua phan mém
(ABAQUS/Explicit). M6 hinh bién dang tao hinh un dwoc thé hién nhw trong Hinh 6¢. Khi mo phong,
khuén dwéi dwoc cb dinh va khudn trén chi cé thé di chuyén theo phuong théng ding. Hé so ma
sat dwoc mé hinh héa bang cach s dung luat ma sat Coulomb. D& mé phdng dan héi sau qua trinh
bién dang tao hinh, qué trinh bién dang chir U d4u tién thyc hién theo hai buéc véi Abaqus/Explicit.
Lwc trén tAm chan da dwoc ap dung trong bwéc dau tién cta viéc phan tich. Cac lwc day cha chay
duoc ting Ién déu dé giam thiéu hiéu (ng quan tinh. Trong buéc thir hai cGa viéc phan tich chay di
chuyén xuéng 55mm theo phwong thang ding (phwong Y). Phan tich dan héi sau bién dang tao
hinh sau d6 da dwoc moé phdng véi Abaqus/Standard. Cac két qua tir sw hinh thanh mé phdng trong
Abaqus/Explicit dwoc nhap vao Abaqus/Standard, va mét phan tich tinh tinh toan dan héi nguoc.
Trong bwéc nay mét trang thai (rng suét nhan tao lam can bang trang thai rng suét nhap vao dwoc
ap dung tw dong béi Abaqus/Standard va dan dan bi loai bé trong cac budc. Su thay ddi hinh dang
san pham thu dwoc vao cubi clia bwdc 1a dan hdi sau bién dang tao hinh.
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3.2. Quy hoach theo mang truc giao Taguchi

Muc dich ctia nghién ctru nay 1a diéu chinh cac thdng sb dau vao dé kiém soat thong sé dau
ra theo mong mudn. Do d6, phwong phap Taguchi da dwoc lwa chon st dung cho phép téi thiéu cac
thi nghiém can thiét dé dé nghién ctru anh hwéng ctia cac thong sé 1én mot dac tinh dau ra va nhanh
chéng diéu chinh cac thong s dau vao tién dén téi wu nhanh nhét gia tri dau ra [6].

Nghién ctru nay khado sat anh huéng ctia cac tham sé: Nhiét dé nung phdi (°C), ban kinh chay
udn (mm) va lwc chan cta phdi (N) dén lwc tao hinh khi ubn cé gia nhiét. B6 ba thong sé dwoc lwa
chon vé&i ba mire gia tri khac nhau dwoc cho trong Bang 4. Ti lé nhiéu S/N dwoc lwa chon theo diéu
kién nhé hon thi tdt hon phwong trinh (2).

SIN = -10L0gio(MSD) @)
MSD = (i +J’2 +.+y7) 3)

Trong dé MSD la dd Iéch binh phwong trung binh so véi gia trj dich ctia d&c tinh chat lwong;
.yn, N 1 két qua do va sb thi nghiém twong &ng.

Sau khi thiét 1ap cac diéu kién cho mé phdng cac thi nghiém twong (rng, nghién clru da tién
hanh mé phdng 9 thi nghiém. Két qua do dac cho 9 mau thi nghiém mé phang theo Taguchi L9 (33)
dwoc cho trong Bang 5. Anh hwéng clia cac tham sd: Nhiét do (A(T)), ban kinh chay (B(Ren) va lwc
ch&n phéi (C(F)) dén lwc udn dwoc tinh toan va phan tich phwong sai (Anova) nhw trong Bang 6.

Y1, Y2..

Béng 4. Céc théng sé céng nghé diing cho mé phéng

- P Cac mirc
i Thong so Mirc 1 Miec2 | Mic3
1| T-Nhiétdo (°C) (A) 32 300 600
2| Ren- Ban kinh chay (mm) (B) 10 18 26
3 | F-Luc chan phdi (N) (C) 12.000 18.000 24.000
Béng 5. Két qua do va ty sé6 S/N theo L9
STT | A(M) | B(Rch) C(F) Pwve (N) S/Nwvp
1 32 10 12.000 60.138,2 -95,583
2 32 18 18.000 62.315,3 -95,8919
3 32 26 24.000 66.267,8 -96,4261
4 300 10 18.000 38.948,3 -91,8098
5 300 18 24.000 39.480,3 -91,9276
6 300 26 12.000 35.046,1 -90,8928
7 600 10 24.000 21.691,2 -86,7257
8 600 18 12.000 15.859,6 -84,0058
9 600 26 18.000 17.999,9 -85,1054
Béng 6. Phan tich ANOVA cho édnh hwéng cia cdc tham s6
Th p Gia tri SIN trung binh & cac mirc Téng binh Phan bb
am s6
1 2 3 phuwong
A (T) -95,97 -91,54 -85,28* 173,045 97,33
B (Ren) -91,37 -90,61* -90,81 0,943 0,53
C(F) -90,16* -90,94 -91,69 3,523 1,98
Err. 0,283 0,16
Tdéng 177,794 100

Nghién cvu nay tién hanh xt ly sé liéu thwc nghiém bang phan mém MINITAB17. Vé&i 3 thong
sb nhiét dd nung phoi A(T), ban kinh chay B(Rcn) va lwc chdn phoi C(F). M&i mot thong sb sé c6 3
mure tac dong nhu sau: Nhiét do (32°C, 300°C, 600°C); Ban kinh chay (10mm, 18mm, 26mm); Luc
chan phdi (12.000N, 18.000N, 24.000N). Phdn mém nay cho phép Iwa chon quy hoach Taguchi L9
(38) vo&i 9 thi nghiém mo phdng (Bang 5) nhw la mét quy hoach chuan Phan tich phwong sai Anova
(bang 6) cho ta két qua nhw sau: Anh huo’ng cta nhiét do t&i lwc udn chiém 97,33%, anh huo’ng
clia ban kinh chay la 0,53%, anh hwéng cla lwc chan phéi la 1,98% va 0,16% nhiéu. Két qua nay
cho ta hai nhan xét quan trong nhu sau: (1) Khi xét cac yéu t6 anh hudng téi lwc udn (A(T), B(Ren),
C(F)) thi anh hwéng clia nhiu dén két qua 1a rat nho (chi 0,16%). (2) Anh huéng cla nhiét d6 toi
lwc ubn 1a I&n nhét (chiém 97 ,33%), tire 1a anh hwéng cla hai thong so6 con lai (B(Ren), C(F)) rat nho
va hau nhw khéng lam thay dbi gia tri lwc udn, trong khi nhiét dé cang 1n thi gia tri lwc uon cang nhoé
di. Diéu nay ciing hoan toan dung va&i ly thuyét va kiém nghiém trong thuc té.
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Anh huédng cla cac tham s dén lyc tao hinh
AT B(Rch) (3]

60000

50000

o000 e @//

30000

Luc uén tao hinh

20000
32 300 600 10 18 26 12000 18000 24000

Hinh 7. Anh hwéng cua cdc tham sé dén Iwc uén

Sau khi xay dwng mé phéng theo quy hoach Taguchi L9 (33), ta thu dwoc két qua (Hinh 7).
ng v&i két qua nay theo codng thirc (3) xét theo cac yéu td don 1é ta thdy rang: Gia tri nhiét do A(T)
= 600°C sé& c6 lwc ubn nhé nhat; gia tri ban kinh B(Rcn)=18mm sé cho gia tri lwc udn nhd nhét va gia
tri lwc chan phoi C(F)=12.000N Iwc ubn sé nhé nhat. Do vay bd thdng sé lwa chon theo cac théng sé
A(T), B(Reh) va C(F) dua ra (9 théng sb) la: (A(T), B(Ren) va C(F))=(600°C, 18mm, 12.000N). Pay la
bd théng sb téi wu thu dwoc tr 9 théng sé dua ra (thi nghiém sbé 8 trong Bang 5).
4. Két luan

Nghién ctru da tién hanh xay dwng mot hé théng thir kéo cé gia nhiét va thwc nghiém kéo mau
thép tAm SS400 tai ba diéu kién nhiét do khac nhau (32°C, 300°C, 600°C). Pa xay dwng dwoc biéu
dd so sanh (rng suét - bién dang tai ba diéu kién nhiét dd khac nhau (Hinh 4). Xay dwng mé phdng
thwe nghiém Taguchi L9 (38) vé&i cac thong sb cong nghé: nhiét dd nung phéi, ban kinh chay, lwc
chan phéi thay d6i da dwoc tién hanh dé danh gia anh hwéng cla cac tham sé dau vao dén luc tao
hinh khi uén chir U bang phwong phap phan t& hiru han. Két qua mé phéng va phan tich sb liéu da
chi ra réng diéu kién gia cong: nhiét dd nung phéi 600°C, ban kinh chay 18mm va lwc chén phoi la
12.000N sé& cho gia tri lwc tao hinh udn 1a nhd nhat P=15.859,6N. Phan tich Anova cho thay réng
trong ba tham sé cong nghé A(T), B(Rcn) va C(F) thi tham sé A(T) c6 anh hwéng I&n nhét t&i lwc tao
hinh (97,33%), hai tham sb con lai c6 anh hwdng nhé hau nhw khdng dang ké.
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DE XUAT CAC BIEN PHAP PHONG NGU'A VA NG PHO S CO HOA CHAT
CHO CAC CANG CONTAINER TAI KHU VU'C HAI PHONG - QUANG NINH

THE PROPOSED MEASURES TO PREVENT AND RESPOND TO CHEMICAL

INCIDENTS FOR CONTAINER TERMINALS IN HAI PHONG - QUANG NINH
TRAN ANH TUAN
Vién Méi trieong, Trirdng Pai hoc Hang hai Viét Nam
Email lién hé: tuanta@vimaru.edu.vn
Tém tit
Trong nhirng ndm gay day, nhing sw cé lién quan dén hang nguy hiém vén chuyén bang
container tai cang bién Viét Nam néi chung va khu virc cdng bién Hai Phong - Quéng Ninh
xay ra thuong xuyén hon (tir 1-2 vu/ndm). Méac du chwa géy tén that I6n vé con nguoi va
méi triong nhung céng téc phong ngira va ting phé sw ¢b béc 16 nhiéu yéu kém déc biét la
cac s ¢o lién quan dén hoa chat doc. Nguyén nhén la tai cac cang container chua cé ké
hoach phong ngtra va ting pho sw ¢ lién quan dén hoéa chét trong qua trinh béc xép va luu
gitr hang nguy h/em chét doc hai tai cdng. Bai bédo nay dé xuét céc bién phap phong ngira
va ung phé sw ¢ héa chét cho céc céng container tai khu vuc Hai Phong - Quéng Ninh trén
co sé tich hop véi ké hoach phong ngtra va (rng phé sw ¢ chay né, tran ddu da duoc xay
dwng tai cac cang.
Twr khda: Hang nguy hiém - chét doc hai: sw cb héa chét: céng bién; phong ngtra va (g phé suw cé.
Abstract

In recent years, dangerous goods incidents by containers vessels have happened in
Vietnamese seaports in general and Hai Phong - Quang Ninh seaport area in particular more
frequently (from 1-2 cases per year). Although it has not caused great damage to people and
the environment, the prevention and response of incidents reveals many weaknesses and
especially related to toxic chemicals. The reason is that the container ports have not had
contingency plans to prevent and respond to chemicals incidents during loading/ unloading
and storing dangerous goods - hazardous chemicals at ports. This paper proposes measures
to prevent and respond to chemical incidents to container terminals in Hai Phong - Quang
Ninh area with the integration into port’s existing emergency plans against fire and oil spill
incidents.
Keywords: Dangerous goods - hazardous chemical; chemical incident, seaport; incident prevention and
response.
1. M& dau
Hoat dong van chuyén hang nguy hiém - chat doc hai (HNH-CDH) tiém &n nguy co cao xay
ra cac sw cb gay thiét hai nghiém trong vé con ngudi va méi trwerng. Phan 16n céac loai hang héa
chéat doc hai dwoc van chuyén bang dwéng thiy duéi hinh thirc hang ché x6 hay hang container.
Nhiéu tai nan lién quan dén hang héa chat doc hai trong qua trinh van chuyén trén bién va tai cac
cang gay suy thoai méi trwéng nghiém trong da dwoc ghi nhan trong cac hé théng thdng ké tai nan
hang hai cia co quan An toan hang hai Chau Au [1]. Tai Viét Nam mot vai sw ¢b lién quan dén HNH-
CBH van chuyén bang container tai cang bién khu vic Hai Phong - Quang Ninh ciing da dwoc ghi
nhan trong bao céo tinh hinh tai nan hang hai cia Cuc Hang hai (tr 1-2 vu/nam), mac du chwa gay
hau qua nghiém trong vé méi trworng nhung ciing da bdc 16 nhirtng yéu kém trong coéng tac phong
ngra va ng phé sw cd hoa chat [2]. Theo sb liéu khao sat tai cac cang container do khéi lwong
hang hoa chét doc hai boc xép khong thwdng xuyén va khong xac dinh cu thé loai héa chét nén hau
hét cac cang chwa xay dwng ké& hoach phong nglra va &ng pho sw cb hoa chét [3]. Do vay, viéc
nghién ctru dé xuét cac bién phap phong ngtra va trng pho sw ¢o hoa chét cho cang container 13 rat
can thlet dé giup cac cang nay glam thiéu thap nhat nguy co & nhiém méi trwdng trong hoat dong
bbc xép va lwu gitr HNH - CPH tai cang.
2. Hién trang cong tac béc xép HNH-CPH tai cac cang container
Theo s6 liéu khao sat ctia Dy an “Danh gia thwe trang va xay dwng quy trinh kiém soat sw cb
rGi ro méi trwong déi véi hang nguy hiém tai cac cang bién Viét Nam. Ap dung thir nghiém tai khu
vire cadng Hai Phong” do Trwéng Dai hoc Hang hai Viét Nam thwe hién ndm 2017-2018 cho thay tai
mot sb bén container khu v Hai Phong - Quéang Ninh nhw Bén Tan Vi, Bén Dinh Vi (Hai Phong),
Bén Cai Lan (Quang Ninh) ty I&6 HNH-CPH trén tong lwong hang container tir 1,05% - 1,25% dbi véi
céac bén tai khu vuc Hai Phong; 0,45% - 0,65% dbi véi cac bén tai Quang Ninh. So véi cac khu vc
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khac trong ca nwéc thi ty € HNH-CDBH tai cdng container khu vwe Hai Phong twong dwong voi cac
cang container tai Thanh phé Hb Chi Minh, Ba Ria - Ving Tau, ty Ié HNH-CPH tai cang container
Quang Ninh twong dwong véi cac cang container tai khu viec Da Nang, Bong Nai.

Tai cac cang déu khong tién hanh déng hay mé container hang nguy hiém tai khu vwc cang
bi&én ma chi tiép nhan va giao cac container da dwoc déng hoan chinh.

Tai cac cang container béc xép hang nguy hiém déu cé khu vire danh riéng dé lwu gitk hang
nguy hiém, tach biét v&i cac hang héa khac, tuy nhién khu vic lwu gitr hang nguy hiém phwong tién
bdc xép hang nguy hiém ciing khéng khac v&i khu vie wu gitk cac hang héa thong thwong.

Theo théng ké ctia Cang vu Hang hai Hai Phong va Quang Ninh tlr ndm 2013 dén 2017 tai
khu vuc cang bién Hai Phong - Quang Ninh xay ra 21 vu tai nan Hang hai trong do cac vu tai lién
quan dén HNH-CBH chiém 7/21 (33%) so vu tai nan, trong dé cao nhét la chay no 3/21 (14%) s6 vy
tai nan, dé tran héa chét 2/21 (9,5%) s vu tai nan, tran dau 2/21 (9,5%) sb vu tai nan va sé vu tai
nan lién quan dén HNH-CPH trung binh méi nam 1a 1,4 vu/nam [3].

3. Danh gia cong tac phong ngtra va trng pho sw c6 héa chét tai cac cang container khu vuc
Hai Phong - Quang Ninh

Qua mot sb sw cb lien quan dén HNH - CDH xay ra trong nhi*ng nam vira qua va khao sat
thwe té tai mot sd cang container tai khu viec Hai Phong - Quang Ninh cé thé danh gia céng tac
phong nglra va rng phé sw cd hoa chét tai cadng container khu vwc nay nhw sau:

* /& xay dwng quy trinh, k& hoach phong nglra va (rng phé sw cb hoa chét

Viét Nam chua ban hanh quy dinh va huéng dan chi tiét viéc tuan tha cac quy dinh vé ngén
ngra 6 nhiém do chuyén ch& bang duo’ng bién cac chat doc hai trong bao géi ctia Phu luc Ill cta
céng wéc MARPOL 73/78 nén tai cac cang bién néi chung va cang container noi riéng chwa dwgc
ap dung day da cac quy dinh nay trong qua trinh lwu gilr, bdc xép va kiém soat hang héa bbc xép
tai cang [4].

Viéc xac dinh déi twong phai lap ké hoach rng pho sw ¢b héa chét theo quy dinh cta Luat
héa chat va cac van ban huéng dan thi hanh dbi véi cac cadng xép d& hang container chwa rd rang
nén hau hét cac cang nay déu chwa xay dung ké hoach (rng pho sw cb hoa chét trinh co quan tham
quyén phé duyét.

Do ty 1€ HNH-CBH théng qua céac cang container khéng I&n so v&i cac hang hda thong thwdng
nén nhiéu cang chua xay dwng quy trinh x€p d& riéng cho loai hang nay, chi mét sb cang c6 ban
hanh tai liéu hwong dan noi bo vé hwéng dan an toan trong bbc xép, Iwu kho hang nguy hiém dwa
trén cac hwéng dan cta IMO va cac quy dinh cha phap luat Viét Nam (cang Hai Phong, cang Dinh
Vi, Tan Cang Binh Vi,..) [3].

* \/& cac bién phap phong ngira sw cb

Tai cac cang container da xay dung cac bién phap phong ngtra sw cb chay nd, tran dau chua
c6 bién phap phong nglra sw ¢b lién quan dén hoa chéat.

Ngwoi cong nhan tiép xuc voi hang nguy hiém doc hai chwa dwoc dao tao, tap huén bai ban
vé quy trinh béc xép HNH-CBH, cac bién phap ddm bdo an toan khi tiép xuc véi loai hang nay...

* V& quy trinh va thiét bi &’ng pho sy cb

Céc cang déu chua cé quy trinh (rng pho sw ¢b héa chéat va chwa dau tw thiét bi ting phé voi
sw cd hoa chét.

Nguwoi lao dong tai cdng chwa dwoc tap huén cac ky ndng va bién phap rng phé véi su cbd
lién quan dén HNH-CBH.

Tai cac khu ve cang bién Hai Phong - Quéng Ninh chwa cé don vi chuyén nghiép cé day da
chtrc ndng, cac trang thiét bi chuyén dung va nhan lwc (rng phé véi sw cb hoa chét.

4. Pé xuét cac bién phap phong ngira va (rng pho sw cé héa chat cho cac cang container tai
khu vwe cang bién Hai Phong - Quang Ninh
4.1. Can ctr phap ly cua ké hoach phong ngura va trng phé sw c6 héa chét cho cang

Trong cac van ban phap luat cta Viét Nam c6 lién quan nhw: Bo Luat Hang hai nam 2015,
Luat Bao vé méi trwong ndm 2015, Luat Bién nam 2012 va céc van ban hwdng dan déu cé nhirng
quy dinh vé trach nhiém dam b&o an toan, phong ngira, (rng phé s cb va bao vé méi trudng trong
qua trinh van chuyén, bbc xép va lwu gitr hang hoéa tai cac cang bién [5].
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Theo quy ché trng pho s c6 hoa chét doc hai dwoc ban hanh theo quyét dinh s6 26/2016/QD-
TTg ngay 01/7/2016 quy dinh cac co s& c6 hoat ddng san xuét, kinh doanh, cAt gitr, bao quan van
chuyén, st dung héa chét doc can xay dwng ké hoach phong ngtra (rng phoé s cb hoa chét.

Tai cac cang bbc xép hang container néu chwa dd co s& dé xac dinh thudc ddi twong phai
xay dwng ké& hoach phong ngira va (rng pho su cb hoéa chét trinh co quan c6 thdm quyén phé duyét
theo quy dinh cla phap luat thi cac cang c6 bbc xép HNH-CPH ciing can xay dwng cac bién phap
phong ngtra va ung phé s cb héa chét trén co sé tich ho’p véi cac ké hoach phong ngira va trng
phé sw cb chay nd, tran dau da dwoc xay dwng tai cac cang bién.

4.2. Cdc bién phdp phong ngtra sw cé héa chat
4.2.1. Xay dung quy trinh kiém soat hang nguy hiém tai cang
Dé phong ngtra cac nguy co' gay mét an toan lao déng ciing nhw gay 6 nhiém moi truo’ng
trong qua trinh béc xép va lwu gitr HNH-CDH cac cang container phai xay dwng quy trinh kiém soat
hang nguy hiém bao gébm cac bwdc sau:
Bang 1. Quy trinh kiém soat HNH-CBH tai cang bién [3]

Bwéc
thwe NGi dung thwc hién Noi dung kiém soat Pon vi kiém soat
hién
Cung cép, tiép nhan | - Yéu cau xép d& cla chi hang. - Hang tau, chd tau.
1 va xt Iy théng tin v& | - Danh sach hang nguy hiém. - Pon vi khai thac cang.
hang nguy hiém - Kha nang dap ng clia cang. - Cang vu.
- Thoi gian xép d&.
2 Lap ké hoach xép - Quy dinh xép do. - Céac don vj chuyén
do - Phwong tién xép d&, van chuyén, luu gid. mon cla cang.
- Vi tri lwu gi.
- Tinh trang hang hoéa.
- Quy trinh béc d&. -Thay tha tau.
Thuwce hién ké& hoach - Phwong tién béc d&, van chuyén. - Lai xe hang.
3 xép d& va bao quan - Vi tri lwu gitr. - Cac don vj chuyén
hang héa tai cang - Céc thiét bj an toan, phong ngtra va (rng phé | mén cla cang.
sy ¢b tai cang.
- Diéu kién thoi tiét.
Ban giao khach - Tinh trang hang hoa. - CEac gon Vi chuyén
4 ha SN ) . N . mon cua cang.
ang, chu tau Danh sach hang hoéa. - Chis ha .
U hang, chu tau.

C4c ndi dung can quan tam trong ké& hoach kiém soat HNH-CDH cta Cang

- Tiép nhan va xt ly théng tin vé HNH-CBH véi chd hang:

B6 phan chirc ndng cla cang tiép nhan théng tin cia hang tau hay chi hang kiém tra tén
hang, dbi chiéu v&i cac quy dinh vé phan loai hang nguy hiém, quy tc van chuyén hang nguy hiém
bang dwdng bién (IMDG code) va cac quy dinh cé lién quan cta Viét Nam xem céng c6 du diéu kién
dé tiép nhan hang nguy hiém theo yéu cau hay khéng, néu khdng dd diéu kién thi tlr chéi nhan hang.

- K& hoach béc xép va lwu gitr HNH-CDH:

Can c trén danh sach hang nguy hiém va cac yéu cau bbc xép, bd phan chuyén mén cia
cang 1én ké hoach va phwong an bbc xép trén bang ké hoach san xuat bao gém: Thoi gian thyc
hién, bd tri phwong tién béc xép, van chuyén, vi tri va diéu kién bao quan, cac yéu cau vé an toan
phong ngtra va trng phé sw cb. Théng bao dén cac bd phan chuyén mén clia cadng dé thwe hién.

- Kiém soét qua trinh bbc xép va lwu gitr HNH-CPH tai cang:

Trwéce khi trién khai béc xép HNH-CDH céc théng tin vé hang héa va tinh trang hang héa, diéu
kién clia phwong tién tiép nhan phai dwoc kiém tra d& dam bao sw chinh xac véi théng tin ban dau.

T4t c& bo phan tham gia béc xép phai thuwdng xuyén kiém tra tinh trang hang nguy hiém trong
qua trinh béc xép néu cé bat thwerng phai théng bao cho cac bd phan chirc nang dé xt ly kip thoi.

Cac b phan an toan, phong ngua va trng pho sw cb cla cang phai bb tri can b truc tiép tai
khu vie xép d& dé xt ly tinh huéng khén cép.

Trong qué trinh lwu gitr HNH-CPH tai cang céc diéu kién an toan nhw cach ly véi khu vue lvu
gitr hang hda khac, bién bao khu vic lwu gilr va cac diéu kién khac theo yéu cau cla tirng loai hang
phai dwoc dam bao va thwdng xuyén kiém tra [5].

- K& hoach phéi hop véi cac don vi 6 lién quan trong kiém soat hang nguy hiém tai cang.
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Cac don vi c6 trach nhiém kiém soat HNH-CPH tai cang bao gém cht hang, cang vu Hang
hai va don vi khai thac cang Cac don vi nay phai dugc cung cap, trao dbi thong tin HNH-CBbH dén
va rdi cang, cac thong tin vé yéu cau didu kién béc xép, lwu gitr HNH-CBH, thong tin vé kha nang
dap ng céac diéu kién an toan trong qua trinh béc d& va lwu gite HNH-CDH tai céng [6].

4.2.2. Xay dwng cac bién phap an toan

- Cac cang can xay dwng huwéng dan vé quy trinh xép d& va bao quan HNH-CPH theo dlng
hwong dan cua bd luat qudc té vé van chuyén hang nguy hiém bang dwéng bién va cac quy dinh
cua phap luat Viét Nam;

- Xay dwng huéng dan vé cong tac ngan ngira 6 nhiém, an toan lao déng va phong ngiva cac
sw ¢b lién quan dén HNH-CPH clia cang;

- T chre huén luyén, dao tao cac kién thirc lién quan dén hang nguy hiém va cac yéu cau
an toan trong qua trinh xép d&, van chuyén va lwu gi®® hang nguy hiém cho ngudi lao dong truc tiép
tham gia san xuét.

- Thwdng xuyén td chire dién tap (rng phé cac sw ¢b lién quan dén hang nguy hiém tai cang
nhw chay nd, d6 tran héa chat déc, tran dau,...

- Phéi hop v&i chinh quyén dia phwong va cac co quan chic nang thanh lap ban chi huy
thdng nhéat trong viéc 1ap phwong an x& ly sy ¢ va td chirc dién tap dé ddm bao hiéu qua &ng ctru
khi c6 sy cb [6].

- Khu vie lwu gite HNH-CPH can dwoc kiém tra thudng Xuyén vé do an toan nhu: an toan
dién, khodng cach an toan véi cac dbi twong xung quanh, cac ngudn gay nguy hiém gan khu vuc
Iwu gitr [5].

- Pau tv co s& ha tang va trang thiét bj ddm bao dap &ng yéu cau cla phu luc lll Céng wéc
Marpol 73/78 vé ngan ngira 6 nhiém do chuyén ché bang dwéong bién chat doc hai trong bao géi va
cac quy dinh cGa phap luat Viét Nam vé bao vé méi truong.

4.3. Ké hoach trng ph6 sw cé héa chat

Can cr vao hwdng dan xay dwng ké hoach phong nglra va trng pho s cbd hoéa chét ctia Bo
Cong thwong, K& hoach &ng phd sw cb héa chat clia cang container cn bao gdm céac ndi dung
chinh sau:

1/ Xay dwng kich ban cac sy ¢b va phan cép sy cb
Can ctr vao chdng loai HNH-CbH bbc xép va lwu gilr tai cang sé xay dwng cac kich ban cla

sw cb va cép do cla cac sw cb. Bbi voi cang container thi cac sw ¢b dbi véi HNH-CPH thwdng dwoc
chia thanh hai loai la:

- Chay nb kém theo phat tan chét doc hai vao mai trwong dat, nwédc va khong khi;

- D6 tran, ro ri héa chat doc (khong kém theo chay nd).

Do dac dlem HNH-CDH van chuyén bang container ‘thwong khong téap trung tai cang voi khéi
lwong I&n nén cap do sw cb chi xay ra véi mot trong hai cép la:

- Cép co s&: Sy cb xay ra trong pham vi do cang quan ly, nam trong nang lwc tng phé tai chd
cua cang;

- Cép dia phuong: Su cb xay ra trong pham vi do cadng quan ly, vuot qua nang lwc ng phd
tai chd cua cang.

2/ Xac dinh cac dbi tuong can wu tién bao vé

Déi v&i mbi loai sy ¢b va dac diém clia cang can xac dinh cac aéi twong sé chiu tac dong va

dwa ra cac muc dé wu tién trong qua trinh (rng pho s ¢d. Cac dbi twong can wu tién bao gdm: Con
ngwi, moi trwdng, hé sinh thai nhay cadm va tai san.

3/ Cac quy trinh va bién phap rng pho
~ Cac quy trinh can xay dwng bao gém: Quy trinh théng bao s ¢b; quy trinh xac dinh cip sy
c0; quy trinh phoi hep v&i cac don vi chirc nang trong qua trinh (’ng pho.
~ Céc bién phap (rng pho tai chd bao gom: bién phap cach ly khu vuc sw cb; bién phap khdng ché
s ¢0 trong pham vi nang lwc clia cang; bién phap bao vé cac doi twgng nhay cdm trong khu virc.
4/ N&ng luc &ng phé sw cbd
- Cac cang déu da co hé théng tb chirc diéu hanh ng pho sy c6 trong hoat déng cia cang
nhw: chay no hay tran dau,... do vay co thé tich hop thém chtrc nang trng phoé sy co hoéa chat vao
hé thong to chirc nay.
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- Nhan lyc ng pho sw cb héa chét ciing chinh la nhan lyc da dugce xay dwng dé wng pho cac
sw cb khac trong hoat dong cua cang tuy nhién can dién tap, trang bi thém cac ky nang va kién thirc
lién quan dén &ng pho sy cb hoa chét.

-Co s& vat chat trang thiét bi wng pho sw cb: ngoai cac trang thiét bi da dwoc dau tw dé ng
pho sw cb chay nd va tran dau, cac cang can dau tw thém mot sé trang thlet bi chuyén dung phuc
vu cho qua trinh rng phé sw cb héa chat nhu: mii bdo ho phong doc, quan do bdo ho chéng hoa
chéat &n mon, gang tay, khau trang, tng chéng héa chat &n mon, cac dung cu thu gom, lwu gilr tam
thdi hda chat d6 tran,... Cac cang c6 thé ky hop ddng véi don vi cung cap dich vu tng clru dé cung
cép cac thiét bi nay khi sw cb xay ra.

5/ Cac bién phap lam sach, phuc héi méi trwérng va bdi thweng thiét hai sau sy cb

Cac bién phap lam sach, phuc héi méi trwdng dwoc thye hién trén nguyén tic han ché thép
nhat héa chét phat tan vao moi trreong, thu gom triét dé hoa chét da phat tan ra ngoai de dem di xu
ly theo dung quy dinh vé chét thai nguy hai. Nhirtng ddi twong bi anh hwdng bdi sy ¢cb cling can
duwoc theo ddi dé cé nhirng bién phap x ly phtt hop nhw cay tréng, vat nudi, sinh vat tw nhién. Cac
thiét hai can dwoc thdng ké va bdi thuweng theo cac quy dinh cla phap luat [6].

5. Két luan

Hoat dong béc xép va lwu gitr HNH-CPH tai cac cang container tiém &n it rdi ro hon so véi
hoat dong bbc xép va lwu gitr HNH-CPH tai cac cang hang 16ng ché x6, chinh vi vay cac cang
container chwa quan tdm nhiéu dén céng tac phong ngtra va trng pho véi sw cd hoa chéat trong hoat
dong bbc xép hang hoa ctia minh. Cac két qua khao sat cho thay cac cang container tai khu vic Hai
Phong - Quang Ninh déu chwa xay dung ké hoach phong ngtra va (rng pho sw cd hoa chat. Viéc
xay dwng céac gidi phap phong nglra va &ng pho sw cb hda chat cho cac cang bbéc xép va lwu gity
HNH-CBH dang hang container 1a can thiét va phu hop véi cac cong wéc qudc té vé hang hai va
luat phap cta Viét Nam. Ké hoach phong ngira va &ng phé sw cb héa chat cé thé tich hop véi ké
hoach phong nglra va rng phé sw cb chay nd, tran dau da dwoc xay dung tai cang.
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TONG HOP VAT LIEU NANO OXIT SAT BANG PHUONG PHAP
PHAN HUY NHIET GEL Fe** VOI POLYVINYL ANCOL (PVA) VA KHAO SAT
KHA NANG TACH LOAI MOT SO KIM LOAI NANG (Pb, Cd)

RA KHOI MOI TRUONG NUGC
SYNTHESIS OF NANO IRON OXIDE MATERIAL BY Fe3*/POLYVINYL ANCOL
(PVA) GEL CALCINATION METHOD AND SURVEY ON THE REMOVAL
POSSIBILITY OF HEAVY METALS (Pb, Cd) FROM WATER ENVIRONMENT

PHAM THI DUONG*, BINH THI THUY HANG
Vién Méi trieong, Triedng Dai hoc Hang hai Viét Nam
*Email lién hé: duongpt.vmt@vimaru.edu.vn
Tém tit
Trong cbng trinh nay, nano oxit sat duoc téng hop bang phwong phép phén hay nhiét gel
Fe3*/PVA. Péc trung céu truc vét liéu duoc xéc dinh bang gian dé nhiéu xa tia X (XRD) véi
pic ddc trung ré nét nhét xuét hién tai goc 26 = 33,2° va 35,7° cho thay sw tén tai cia nano
oxit sét véi kich thuéc trung binh 25 nm, phuong phép Brunauer, Emmett, Teillor (BET) cho
théy dién tich bé maét riéng cia vat liéu dat 47,317 m2/g; phéan tich nhiét trong luong (TGA)
cho théy sw tao pha tinh thé a-Fe,Os xay ra trong ving nhiét do trén 400°C; phwong phép
kinh hién vi dién tr quét (SEM) cho théy vét liéu cé kich thuéc nano véi cac mao quan phén
bb kha déng déu. Vat liéu téng hop duoc nghién clru khdo sat kha ndng loai bé mot sé kim
loai ndng (Pb, Cd) ra khéi méi truong nudc. Két qué chi ra rdng vét liéu téng hop cé khé
néng loai bé Pb rét tét trong khi viéc loai bé Cd ra khdi méi truong nwéc thi kém hiéu qué
hon. Hiéu suét xt ly Pb cé thé dat 99,9% trong khi hiéu suét xi ly Cd chi dat 67,7%.
Tor khod: Nano oxit sat, Polyvinyl Ancol (PVA), kim loai néng.
Abstract
In this work, nano iron oxide was synthesized by Fe3*/PVA gel calcination method. Material
structure characteristics were determined by the diagram of X-ray diffraction (XRD ) with the
appearance of typical peaks at 26 = 33.2° and 35.7° and the average size of nanopatrticles
at 25 nm, Brunauer - Emmett - Teillor method (BET) with the specific surface area at 47.317
mZ/g; thermogravimetric analysis (TGA) method with the crystalization of a-Fe,O3 at above
400°C; scanning electron microscope (SEM) method with the presence of nanoparticles and
their fairly uniform distribution. The synthesized material was applied to study the removal
possibility of some heavy metals (Pb, Cd) from the water environment. The results showed
that fabricated material has high removal ability towards Pb, while removing Cd from the
water environment is less effective. The performance can reach 99.9% for the removal of Pb
while only 67.7% is for Cd.
Keywords: Iron oxide nanoparticles, polyvinyl ancol (PVA), heavy metal.
1. Gidi thiéu
Trong nhirng nam gan day hwdng nghién ciru ché tao nano sét va ung dung trong X ly moi
trwong dwoc nhiéu nha khoa hoc dac biét quan tam. Nano oxit sat dwoc tdng hop bang nhiéu cach
khac nhau: phwong phap déng két tia (coprecipitation), phwong phap vi nhi (microemulsion),
phwong phap thay nhiét (hydrothermal), phwong phap lang dong dién héa (electrochemical
deposition) va phwong phap phan huy nhiét (thermal decomposition),... Wei-Xian Zhang la mét trong
nhirng nha khoa hoc di dau trong linh vuwc nghién cu tbng hop nano st va tng dung dé x ly cac
hop chét clo hiru co nhw: TCE, PCBs, CCla,... Ong ciing da thanh céng trong viéc x& ly cac dan xuét
clo cla etylen béng nano séat va x& ly cac hop chét clo hitu co bang nano sat phu kim loai [4], [7].
Chengyin Fu va cong sy da c6 nghién ciru tdng hop va trng dung nano oxit sét tlr (FesOa) vao linh
vire y sinh [3]. Diana Kostyukova va Yong Hee Chung da cé nghién ctru tdng hop nano oxit sat bang
phwong phap phan hay nhiét s dung dung méi Isobutanol va di tir tién chét FeClz, thu dwoc a-
Fe20s kich thuéc trong khoang 11 - 22 (nm) [5]. Mohan Lal va S.R.Verma da cé6 nghién ctru tbng
hop va xac dinh d&c trwng cAu trdc vat liéu bang phwong phap déng két tia st dung PVA thu dwoc
vat liéu kich thwéc khodng 20 nm [6]. Zuolian Cheng va cong sw ciing ¢é nghién ctru tdng hop va
xac dinh dac trng cAu trac vat liéu, rng dung x ly kim loai ndng trong nwéc thai. Trong nghién ctru
nay nhém tac gid st dung phwong phap dong két tha dé téng hop vat liéu vi thé vat liéu thu dwoc
la & dang y-Fe2038].
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Tai Viét Nam, da c6 mot sé nghién ciru tdng hop nano oxit st va rng dung trong xt ly moi
trwdng nhw xt ly Cr, Pb cho hiéu qua nhét dinh [1], [2].

ng dung nano oxit st trong x& ly mdi trwérng con rat nhiéu tiém ndng nghién cru mé réng
va phat trién. Trong nghién cru nay, chung téi phéi hop véi Vien khoa hoc Vat liéu, Vién Han Lam
Khoa hoc Viét Nam tién hanh tdng hop nano oxit sat bang phwong phap phan hady nhiét gel Fe3*/
PVA di tr dung mdi PVA, s dung Fe(NOs)s va xac dinh d&c trung cau tric vat liéu bang cac phwong
phap hoa ly hién dai. Vat liéu sau tdng hop dwoc nghién ciru khao sat khd nang &ng dung dé loai
bd mot s6 kim loai (Pb, Cd) ra khdi mdi trwéng nwérc.
2. Thwc nghiém
2.1. Héa chat va thiét bi st dung trong nghién ctru

- Fe(NO3)z , NH4OH, CH3COOH, Polyvinyl ancol, HNO3z, NaOH c6 dd sach phan tich (loai PA);

- Dung dich chuén Pb, Cd (Merck);

- May khudy tir: PROLABO C-100;

- May do pH: pH24 hang Aqualytic - Buc;

- Thiét bi ICP- MS 7800 hang Agilent.
2.2. Tién hanh thuc nghiém
2.2.1. Ché tao vét liéu nano oxit s&t bang phuwong phép phan hiy nhiét gel Fe3*/ PVA

Nguyén liéu ban dau dé tao gel 1a dung dich mubi Fe(NOs)s & dang tinh khiét phan tich. PVA
duwoc hoa tan vao nwéc cét tao dung dich PVA 5%. Dung dich mudi Fe(NOs)s 1M dwoc 14y theo ty
I& hop thire (voi ty 1&é mol Fe3*/PVA=1/3), dwoc khudy trén véi dung dich PVA va diéu chinh pH cla
hén hop bang NHs, axit axetic vé pH4. Qua trinh gia nhiét dwoc thue hién trén may khudy tir & 80°C
cho t&i khi hdn hop tao gel. Gel cé d6 nhét cao, trong sudt dwoc say kho tao thanh khéi xdp, phong.
Vat liéu nay dem xac dinh gian dd phan tich nhiét TGA dé xac dinh nhiét do nung phu hop réi dem
nung & nhiét d6 thich hop thu dwoc bét min. Qua trinh téng hop gdm céac budc tao gel, say gel,
nung san pham (Hinh 1).

Dung dich PVA Dung dich cac mudi clia cac kim
loai lay theo ty 1& hop thirc

Hbén hop dung dich
PVA-ion kim loai

>
l

\ 4

Diéu chinh pH 4 | Khudy tw, gia nhiét & 80°C
\ 4

Gel nhét

S4y 120°C trong 8 gi&r

Gel kho

Nung 500°C trong 2 gi&

v
San pham oxit Fe203

Hinh 1. So’ @6 ché tao méu oxit Fe-O3 bang phwong phdp phéan hay nhiét gel Fe*/ PVA
2.2.2. Nghién ctru déc trung cau tric cla vat liéu

Gian dd phan tich nhiét TGA dé xac dinh nhiét do nung thich hgp dwoc do tai Vién Khoa hoc
Vat Liéu, Vién Han Iam Khoa hoc Viét Nam.

Gian dd nhiéu xa tia X (XRD) dwoc xac dinh trén thiét bi D8 Advancer - Bruker, v&i dng phat
tia X bang ddng v&i buwdc séng K. = 1,5406 A, goc quét 20 twong ng véi mdi chat, tbec do quét
0,039/s tai Khoa Hoéa hoc, Trwdng Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi.

Anh hién vi dién t& quét (SEM) clia mau vat liéu dwoc chup trén thiét bi Scanning Microscopy
do phéng dai 200.000 I&n tai Vién Khoa hoc Vat liéu, Vién Han 1am Khoa hoc - Cbng nghé Viét Nam.
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Dién tich bé mat vat liéu dwoc xac dinh bang phwong phap dang nhiét hap phu - giai h&p phu
(BET) trén thiét bi Autosorb iQ Station 1 tai Vién Khoa hoc Vat liéu, Vién Han Iam Khoa hoc - Céng
nghé Viét Nam.

2.2.3. Nghién ctru dnh huéng cla thoi gian dén hiéu suét xd ly

L4y Ian Iwot 50 ml dung dich cac kim loai (Pb, Cd) néng d6 1 mg/L cé pH = 6,8 cho vao 2 cbc
thay tinh dung tich 250 ml, thém vao méi cbc 0,25 g vat liéu nano oxit sat, khudy & tbc dd khong ddi
trén may khay tir trong 10 phut. Loc 14y dung dich dem phan tich ham Iwong kim loai con lai trong
dung dich.

Tién hanh céac thi nghiém twong tw & cac thoi gian khac nhau: 20, 30, 60, 120, 180, 240, 300 phdt.
2.2.4. Nghién ctru dnh huwéng cta pH dén hiéu qua xw ly

Chuén bj cac dung dich kim loai (Pb, Cd) ndng d& 1 mg/L & cac pH khac nhau: 3, 4, 5,6, 7, 8
(diéu chinh pH béng dung dich HNOs ho&c NaOH loai PA).

L4y 1an Iwot 50 ml dung dich cac kim loai (Pb, Cd) ndng d6 1 mg/L & cac pH trén cho vao 2
cbe thay tinh dung tich 250 ml, thém vao méi cdc 0,25 g vat liéu nano oxit sat, khudy & téc do khoéng
ddi trén may khay tir trong 60 phut. Loc Iy dung dich dem phan tich ham lwong kim loai con lai trong
dung dich.

2.2.5. Nghién ctru &nh huéng ctia ndéng do kim loai ban déu

L&y 1an lwot 50 ml dung dich céc kim loai (Pb, Cd) & cac néng doé khac nhau: 0,1; 0,25; 0,5;
0,75; 1 mg/L da diéu chinh pH vé 5 cho vao cac cbc thay tinh dung tich 250 ml. thém vao méi céc
0,25 g vat liéu nano oxit sat, khudy & téc dd khong déi trén may khay tir trong 60 phut. Loc lay dung
dich dem phan tich ham lwgng kim loai con lai trong dung dich.

2.2.6. Nghién ctru dnh hwdng cda luong vét liéu

L4y 1an lwot 50 ml dung dich cac kim loai (Pb, Cd) néng dd 1 mg/L & cac pH = 5 cho vao 2
cbc thay tinh dung tich 250 ml, thém vao méi céc 0,1 g vat liéu nano oxit sat, khudy & téc dd khong
ddi trén may khay tir trong 60 phut. Loc 1y dung dich dem phan tich ham lwong kim loai con lai trong
dung dich. Tién hanh thi nghiém twong tw & cac lwong vat liéu khac nhau: 0,1g; 0,25g; 0,5g.

Ham lwong kim loai (Pb, Cd) trong dung dich dwoc xac dinh béng phwong phap ICP-MS trén
thiét bi ctia Vién Méi trudng, Truwéng Dai hoc Hang hai Viét Nam.

Hiéu suét x ly kim loai dwoc danh gia théng qua dai lwong phan tram kim loai dwoc tach loai
ra khéi moi trwdng nuwérce.

H= Co—-C

%) (1)
3. Két qua thwc nghiém

3.1. Két qua khao sat dic trung céu tric caa vat liéu

3.1.1. Gidn dé TGA cla gel Fe3*/PVA sau khi say kho
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Hinh 2. Gian @6 TGA cua gel Fe**/PVA sau khi sy khé
Gian d6 phan tich nhiét ctia gel sau khi sdy khé dwoc chira & Hinh 2. Két qua cho thay, &
khoang nhiét dd nhé hon 240°C cé su gidm 64,11% vé khéi lwong do qua trinh méat nwéc két tinh,
phan hdiy mét phan gbe nitrat va PVA. Trong khodng nhiét do tlr 240-400°C ¢6 sw gidm 32,39% khdi
lwong 1a do sw phan hiy PVA va gbc nitrat con lai. Trén 400°C dwéng TGA hau nhw ndm ngang
chirng t6 sw tao pha tinh thé a- Fe20s xay ra trong vung nhiét do nay. Dwa trén gidn dd phan tich
nhiét ching téi tién hanh nung mau vat liéu & 500°C dé phuc vu nghién ctru tiép theo.
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3.1.2. Gian dé XRD ctia méu vét liéu

Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - F1:3
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WFile: MaiQNU F13.raw - Type: 2Th/Th locked - Start: 20.000 ° - End: 80.000 ° - Step: 0.030 ° - Step time: 0.5 s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 20.000 ° - Theta: 10.000 ° - Chi: 0.00 ° - Phi: 0.00 ° - X: .
[Al1) Left Angle: 32.570 ° - Right Angle: 33.620 ° - Obs. Max: 33.113 ° - d (Obs. Max): 2.703 - Max Int.: 155 Cps - Net Height: 117 Cps - FWHM: 0.379 ° - Raw Area: 86.00 Cps x deg. - Net Area: 46.09 Cps x deg.
[M)01-089-0599 (C) - Hematite, syn - alpha-Fe203 - Y: 100.00 % - d x by: 1. - WL: 1.5406 - Rhombo.H.axes - a 5.03200 - b 5.03200 - ¢ 13.73300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3¢ (167) - 6 - 301.

Hinh 3. Gian d6 XRD ctia mau vét liéu
Gian dd XRD cho thay tén tai cac pic dac trwng tai géc 26 = 24,1°; 33,2°; 35,7°; 40,8°; 49,3°;
54,1° clla mau vat liéu twong ng voi sw tdn tai cia don pha a-Fe20s. Trong do, pic dac trwng ro
nét nhat tai goc 20 = 33,2° va 35,7°.

Theo phwong trinh Scherrer:
0,89 1
U r—— 2
p.cosf
Trong do6:
7: kich thwéc hat trung binh;
L: buwéc séng cuvet bang déng (A = 1,5406A);
B: dd rong nra vach phé cuc dai;
0: géc nhiéu xa.
Tw két qua phan tich XRD xac dinh dwoc dwdng kinh trung binh tinh theo phwong trinh Scherrer
la 25nm.

3.1. 3 Anh SEM cla mau vat I/eu

Hinh 4. Anh SEM ctia mau vit liéu

Anh SEM cho thay trén bé mét vat liéu cé cac mao quan phan bb kha ddng déu. Vat liéu tdng
hop ¢6 kich thuwéc nano c& khoang 20 - 50 (nm).
3.1.4. Bé thi BET ctia méu vét liéu

Két qua cho thay vat liéu c6 dang mao quén trung binh, hé théng mao quan déng déu, dién
tich b& mat riéng cla vat liéu a-Fe-0s do dwoc theo phwong phap BET la 47,317m?/g.

Vi nhivng d&c trng trén cla vat liéu cho thay vat liéu tbng hop duoc la nano oxit sat dang
a-Fe20s, kich thwéc trung binh 25nm, dién tich bé mat riéng cdia vat liéu twong dbi 16n (47,317 m/g),
h&a hen kha nang xt ly cac chat 6 nhiém trong méi trwéng.
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Multi-Point BET Plot
Data Reduction Parameters
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Hinh 5. Bé thi BET cta méu vat liéu
3.2. Két qua nghién ciru dnh hwéng cua thoi gian dén hiéu suét xi ly
Ké&t qua nghién ctvu anh hwdng clia thoi gian dén hiéu suét x& ly dwoc thé hién trén Hinh 6.
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Hinh 6. Anh huéng cida thi gian dén hiéu suét xa Iy
Két qua cho thay hiéu suét xr ly tdng nhanh trong khoang thi gian t&» 10 dén 60 phut. Sau
60 phat hiéu suét x& ly gan nhw khéng thay déi va duy tri & hiéu suét 99,9% dbi véi Pb; dao dong
t 53,8% dén 68,4% dbi voi Cd. Két qua cling cho thay vat liéu co khad nang x& Iy kim loai Pb tbt
hon so véi Cd trong maéi trwdng nuéce.
3.3. Anh hwéng cua pH dén hiéu suat xw ly

__100
X 80

> 60

(0

EE S R
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Hi

pH

Hinh 7. Anh hwéng cda pH dén hiéu suét xi ly
Hiéu suét xtr ly Cd gidm dan khi pH tang tlr 3 dén 5 va hiéu suét xt ly tdng dan khi pH tang
tir 5 dén 8. pH thich hop cho qua trinh xt ly nam trong khodng 6-8. O’ pH = 8 hiéu suét xt ly dat téi
dala 67,7%.
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Hiéu suét xr ly Pb tang dan tir pH = 3 dén pH = 6. pH thich hop cho qua trinh x& Iy cling ndm
trong vung axit yéu, trung tinh va kiém yéu (pH tir 6 dén 8). Hiéu suét xt ly téi da 1a 99,9% tai pH =
7. Hiéu suét x&r ly Pb kha cao tuy nhién hoan toan khong phai do hién twong tao hydroxit kim loai.
B&i €, & 20°C d6 hoa tan cda Pb(OH)2 dat 0,0155 g/100mL; cia Cd(OH)2 dat 0,026 g/100 mL trong
khi nghién c(ru tién hanh & viing néng d6 thdp 1 mg/L vi vay Pb va Cd déu tén tai dwdi dang cation
kim loai tw do Pb2*va Cd?*,

3.4. Anh hwéng cua lwong vét liéu dén hiéu suét xir ly

O pH = 5, thoi gian x& ly 60 phut thi hiéu suat x& ly phu thudc vao lwong vat liéu. Sy phu

thudc nay theo ty 1& nghich trong khodng nghién ctru.

50
R 40

= 30

2 20 cd
& 10

2 0 Pb
3 0.1 0.25 0.5

T

Luwong vat liéu (g)

Hinh 8. Anh hwéng cua lwong vét liéu dén hiéu suéat xi ly
3.5. Anh hwéng cia néng dé kim loai ban dau dén hiéu suéat xa ly
Két qua khao sat anh hwéng ctia ndng dd kim loai dén hiéu suat xt ly dwoc thé hién trén Hinh 9.
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Hinh 9. Anh hwéng cta ndng dé kim loai dén hiéu suét xw ly
O pH = 5, th&i gian xt ly 60 phat, lwong vat liéu st dung 0,25 g thi khi tdng ndng d6 kim loai
ban dau tir 0,1 mg/L dén 1 mg/L, hiéu suat xt ly ca Pb va Cd déu giam. Diéu nay cho thay, & nong
do thap clia cac kim loai trong méi trweérng nwéc khd néng xt ly cac kim loai la tét hon.
4. Két luan
Vat liu oxit s&t tbng hop bang phwong phap phan hidy nhiét gel Fe3*/ PVA Ia vat liéu mao
guan trung binh, don pha a - Fe20s3, ¢ kich thwdc nano véi dwdng kinh trung binh 25 nm, dién tich
bé mat riéng 47,317 m2/g. Vat liéu cé kha nang x& ly cac kim loai Pb va Cd trong méi trwdng nwéc,
tuy nhién kha néng xt ly Pb tét hon Cd. Thoi gian x& ly thich hop la 60 phat, pH thich hop tir 6-8
dbi v&i ca 2 kim loai. pH ti wu cho x&r ly Pb la 7 va Cd 1a 8. Hiéu suat x(& ly phu thudc vao lwong vat
liéu theo ty I& nghich trong khodng nghién ctru. Khi cac kim loai (Pb va Cd) ban dau & néng do6 thap
hon thi hiéu qua x& ly tbt hon. Hiéu suét xt ly dat tdi da 99,9% dbi v&i Pb va 67,7% dbi véi Cd.
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XAC PINH BiNH TWONG QUAN CUA HAI PHUONG THUC
TRUYEN DAN SO BANG GOC SU’ DUNG SONG MANG
KIEU PIEU CHE PHA XUNG VA KIEU SONG CON GOl
DETERMINATION OF CORRELATIVE PEAK
OF TWO BASEBAND DIGITAL TRANSMISSION METHODS
USING THE PULSE PHASE MODULATION TYPE AND WAVELETS PACKET TYPE

LE QUOC VUONG
Khoa Dién - Dién t, Trirdng Pai hoc Hang hai Viét Nam
Email lién hé: vuonglq.ddt@vimaru.edu.vn
Tém tit
Trong bai viét nay, dau tién téc gid khdo séat sw bién thién ctia ham tw tvong quan theo thoi
gian cua céc séng mang bang phwong phap g/al tich dé khang dinh tai thoi diém ldy mau da
dat duwoc dé tirong quan cuc dai. T/ep theo, bang phuwong phap dai sé tuyén tinh, téc gia xac
dinh dé twong quan chéo giira tat cé cac séng mang gé chiing minh do twong quan cuc dai
dé6 chinh la mét trong céac dinh tuong quan. Cudi cung, nham lam ré y nghia quyét dinh cua
cac dinh twong quan, tac gid xay dung cac chuong trinh mé phdng xac dinh dac tinh xac
suét 16i theo ty sé tin trén tap (SNR) dé danh gia hiéu qué cda cac hé théng truyén dan sé
bang géc twong tng véi hai phuong thire stk dung séng mang kiéu diéu ché pha xung va
kiéu séng con goi.
Twr khéa: Ham tw trong quan, dé twong quan cuc dai, tirong quan chéo, dinh twong quan.
Abstract

At this article, firstly the author examines the variation of the autocorrelation function over
time of carrier waves by analytical method to confirm the maximum correlation at the time of
sampling. Next, by linear algebra method, the author determines the cross corelation
between all carrier waves to prove that the maximum correlation is one of the correlative
peaks. Finally, in order to clarify the decisive sense of the correlative peaks, the author built
simulation programs to determine the error probability characteristics following signal to
noise ratio (SNR) to evaluate the effectiveness of the baseband digital transmission systems
according to two methods of using carrier waves as the pulse phase modulation type and
the wavelets packet type.

Keywords: Autocorrelation function, maximum correlation, cross correlation, correlative peak.

1. Dat van de

Van dé xac dinh chinh xac théi diém I4y mau trong may thu tdi wu tinh twong quan ctia mot
hé thdng truyén dan sé bang gbc cé y nghia quyét dinh dbi véi qua trinh tach tin hiéu c6 16i hay
khong nai riéng va dbéi véi chat lwong, hiéu qua clia cé hé thdng d6 néi chung. Thoi diém 1y mau
tin hiéu twong quan thuwdng dwoc chon dé thda man mot sb diéu kién ma quan trong nhéat trong d6
la: 1) Phai dam bado do tw twong quan la cwe dai; 2) Sy chénh Iéch d6 ty twong quan cyc dai so véi
do twong quan chéo cwc dai cling phai la Ion nhét, goi la dinh twong quan. Nhu vay, xac dinh thoi
diém l4y mau sao cho dung dinh twong quan bang cach khado sat sw bién thién cla ham tu twong
quan déng thoi véi viéc danh gia dod twong quan chéo gitra tat ca cac séng mang la coéng viéc kha
phtrc tap.

Ngoai viéc khéo sat xac dinh dinh twong quan cla hé théng truyén dan sé bang gbc st dung
tap cac séng mang kiéu diéu ché pha xung (Pulse Phase Modulation - PPM), trong bai viét ciing
thire hién twong tu ddi voi tap cac séng mang kiéu séng con géi (Wavelets Packet - WP). Trong [1,
2] dé xuat st dung va dwa ra thuat toan tao tap cac séng mang kiéu WP trong hé thdng truyén déan
sO bang gbc. Chuwa co tai liéu nao thue hién cac phan tich, danh gia chi tiét hon qua trinh truyen dan
Vo k|eu séng mang nay. Viéc dong thdi khédo sat xac dinh dinh tu(yng quan cla 2 hé théng truyén
dan sb bang gbc str dung cac séng mang kiéu PPM va kiéu WP c6 y nghia so sanh gitra 2 giai phap
truyén dan.

Trong mét sé tai liéu nghién ctu vé truyén dan sé bang gbc, vi du [3, 4, 5], con cd mét s han
ché: Khong thay sw khac biét gitra 2 gidi phap truyén dan st dung cac séng mang kiéu PPM va kiéu
WP; Chuwong trinh mé phdng khong thé hién qua trinh ma héa dang séng; Tac dong cua nhiéu 1én
cac song mang trén kénh truyén dan khéng dwoc rd rang. Trong pham vi bai viét nay sé trinh bay 2
chwong trinh mé phéng khac phuc nhirng han ché néu trén vé 2 hé théng truyén dan s bang gbc
st dung cac séng mang kiéu PPM va kiéu WP cho tin hiéu sé dang symbol 2 bit. Bdng cach twong
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tw ap dung thuat toan mé phong doc gia quan tam cé thé phat trién chwong trinh truyén dan déi voi
céc tin hiéu sé dang symbol nhiéu bit hon.

2. Khao sat ham tw twong quan

Xét tap séng mang cho cac symbol k bit gdm M = 2k s6ng mang, trong d6 1 séng mang bét ky
th& n (V&i n = 0+(M-1)) ky hiéu la sn(t).

Theo [4] ham twong quan cla 2 song mang sn(t), sm(t) (V&i n,m = 0+(M-1)) dwoc dinh nghia:
t t

Yom (t)zjsn(r).sm (z‘)dz':J- Pom (7)d7 (1)
0 0

Trong d6: pam(t) = sn(t).sm(t) — Ham tich chéo (Cross Product) la tin hiéu dau ra bd nhan.
Va ham tv twong quan cla séng mang sn(t) ky hiéu yn(t) dwoc t|'nh bang:

Yo (t) = Yo (1 js dr—js )dz = jpn )

Trong d6: pn(t) = sn(t) - Goi la ham binh phuong.
a) Séng mang kiéu diéu ché pha xung (PPM)

Séng mang sn(t) kiéu diéu ché pha xung (PPM) con goi 1a kiéu trwc giao ddng nang lwong
(Hinh 1a). Trén hinh: A - Bién d0 xung, T - Th&i gian symbol = k.Tp (V&i Tb - Thoi gian 1 bit), i -
Khodng xung nhip i. Khi @6 ham binh phwong pn(t) cé dang hinh 1b.
Apn(t)

Asy(t)
AZ

—Y

T or T (+DT  (M_DT T
M M M M M M

a) b)

Hinh 1. S6ng mang sn(t) kiéu PPM (a) va ham binh phwong pn(t) twong irng (b)

Z|-
z
z
=z

Khao sat tich phan (2) trén 3 khoang thdi gian va di dén két qua la:
+ Khodng 1: 0 < t < iT/M: yn(t) = 0;
+ Khoang 2: iT/M < t < (i+1) T/M: yn(t) = A2(t - iT/M);
+ Khoéng 3: (i+1)T/M < t < T: yn(t) = A2T/M = E/M;
2

Trong d6 ta c6: Yn (T) AT_E 3)
rong dé ta co: = =—
9 n M M
Do thi biéu dién sy bién thién ctia ham tw twong quan ya(t) nhw Hinh 2.
Ayn(t)
AT_E -
M M
0 T T ()T (M- T
M M M M M

Hinh 2. D6 thj ham tw twong quan ya(t) twong trng séng mang sn(t) kiéu PPM
b) Séng mang kiéu séng con goéi (WP)
Séng mang sn(t) kiéu séng con goi (WP) la truong hop déc biét cta kiéu diéu ché tan sb xung
(PFM - Pulse Frequency Modulation) [1, 2, 6, 7]. WP khéc biét han so v&éi PFM la né chi can tan so
nhip cao nhat la M/T (Bang v&i gidi phap PPM trén) con PFM yéu cau lén dén 2M-D/T,
Trén Hinh 3a la vi du 1 séng mang bét ky sa(t) clia tAp séng mang kiéu WP va Hinh 3b 1a ham
binh phwong pn(t) = A? twong rng cla né.
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Apa(t)

k Sn(t)
A? - --

M ; S

0 T Fil i ()T (M-T T t 0 T Fil iT(i+)T  (M-T T t
M M M M M M M M M
Y E— — .. ...
a) b)

Hinh 3. S6ng mang sn(t) cda tip séng mang kiéu WP (a) va ham binh phwong pn(t) twong tng (b)
T Hinh 3b, ham tw twong quan yn(t) clia cac séng mang kiéu WP theo (2) ¢6 dang:

Ya (t)=j P, (r)dr=iA2dr= A?(t-0)= At

vay, (T) =AT=E (4)

D& thj biéu dién sy bién thién ctia ham tw twong quan yn(t) nhw Hinh 4.

L Yn(t)
AT=E

of 1 = [CED LA

M M ™M
Hinh 4. Dé thj ham tw trrong quan ya(t) twong trng séng mang s(t) kiéu WP
c) Nhan xét
T (3), (4) va cac Hinh 2, 4 ta c6 mot s6 nhan xét: 1) Thong nhat viéc thwe hién 1ay mau tai
thoi diém t=T sé nhan dwoc gia tri cuc dai cla ham ty twong quan doi véi gét ca cac trwdng hop
PPM hoac WP; 2) E)inf) twong quan kieu PPM phu thudc va ty Ié nghjch v&i s lvgng s6ng mang M;
3) Binh twong quan kiéu PPM nhd hon M lan so v&i kieu WP.

3. Xac dinh twong quan chéo va dinh twong quan
~ Xac dinh gia tri trong quan chéo la tinh toan M?/2 gia trj tich phan (1) v&i t=T (Thoi diém

thdng nhat 14y mau trén) ma khéng mét tinh téng quat co thé gia thiét T=1 - Ia tich phan xac
di,nh, cho ra ynm(T) = ynm. D& thwc hién dwgce don gian, ta co thé xay dwng mot s6 khai niém dai
sO nhu sau.

Biéu dién mbi séng mang sn(t) dwédi dang mét vecto sn = A.[ani], trong dé phan tl ani la bién
dd xung c6 th_é co6 1trong cacgiatri1, 0, -1 tai khoang xung nhip i. Khi dé: 1) Tap M = 2k s6ng mang
dwoc t?iéu dién bang ma trdn S: S = [So; S1; ...; Sn; ...; S(m-y)]; 2) Tich phan xac dinh dang (1) dwoc
thay bang tich vecto: ynm = sn*sm' (T - Ky hiéu chuyén vi) va twong tw (2) tro thanh: yn= ynn = sn*sn’;
3) Ma trén twong quan Y =[ynm] dwgc xac dinh: Y = S.ST/M chra tat ca cac gia tri tw twong quan
(cwc dai) la cac phan tlr nam trén dwdng chéo chinh va twong quan chéo (tai t = T) la cac phan tt
con lai.
a) Séng mang kiéu PPM

Tap M séng mang kiéu PPM biéu dién bang ma tran Seem nhu sau:

1 0 .. O
o 1 .. O
Seem = A = Al
0 0 .. 1,
Trong d9, | 1a ma tran don vi. Khi d6 ma tran twong quan Yeew cé két qua la:
SPPM 'S;PM (A'I )'(A'I )T A? E 5
Yoo = = = 1=—1 (5)
M M M M
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Nghfa 13, tat ca cac twong quan chéo ynm (n # m) tai t = T déu bang 0 con cyc dai tw tvong
quan yn bang E/M nén né chinh la cac dinh twong quan dbi véi séng mang kiéu PPM.
b) Séng mang kiéu WP

Tap 4 vecto s6ng mang kiéu WP (Truyén dan symbol 2 bit): so=[1111];s1=[11-1-1];s2=
[1-11-1];s3=[1-1-11] hop thanh ma tran Sa-we.

Tap 8 vecto séng mang kiéu WP (Truy&n dan symbol 3 bit):
S=[11111111]; $=[1111-1-1-1-1], s=[11-1-111-1-1] ss=[11-1-1-1-111];
$4=[1-11-11-11-1]; ss=[1-11-1-11-11} ss=[1-1-111-1-11]; s=[1-1-11-111-1];

Hop thanh ma tran Sg.we.

Tbng quat hoa, tap M song mang kiéu WP (Truyén dén symbol k bit) biéu dién bang ma tran
Smwe dugc trinh bay trong [2]. Néu dé Y la, ngoai dong dau tién twong tng so, cac dong con lai déu
c6 sd lvong phan tt& 1 va sé lwong phan t& -1 déu bang nhau va bang M/2 thi ma tran twong quan
Ywe c6 két qua la:

S Sy A’
Y =2MweOmM-we _ 2 (€M)= A2l = EL (6)
e )
Nghfa 13, tat ca cac twong quan chéo ynm (n # m) tai t = T déu bang 0 con cyc dai tw twong
qguan yn bang E nén no chinh la cac dinh twong quan doi véi séng mang kiéu WP.
4. M6 phong danh gia hé théng truyén dan sé bing goéc kiéu PPM va kiéu WP
M6 hinh Monte-Carlo hé thong truyén dan s6 bang gdc trinh bay trén Hinh 5 vai sb lwong
symbol mé phdéng trong chuwong trinh [a N = 10% va kénh truyén dan la nhiéu Gaussian trang cong.

Két qua déac tinh xac suét I16i theo SNR cho ca 2 hé thdng truyén dan symbol 2 bit kiéu PPM
va kiéu WP dwoc trinh bay chung trén Hinh 6.

) /) T So sanh
| Tinh twong quan [ O—p-  Tachtinhieu |[—Hm g s

Tao symbol Ma héa fiang
ngéu nhién s6ng truyén dan

KENH TRUYEN DAN
Diéu chinh SNR

Hinh 5. Mé hinh hé théng truyén dan sé bdng géc

o Dac tinh BER(SNR) cua HT truyen dan symbol 2 bit

L&y mau
tait=T

Giai ma dang séng = May thu TTQ

— PPM - Ly thuyet [}
#* PPM - Mo phong H
—— WP - Ly thuyet [T
\‘\ # WP - Mo phong |]
gy —
10— o
T~
* NG
N
e N
i 10 = \
a N
=
5 N\
o
g N\
a + \
o 3
< 10
S \
N
\
\
10* \_
\
*
10°

0 2 4 6 8 10 12 14 16
Ty so Tin hie:l I Tap am (SNR)
Hinh 6. Béc tinh xdc suét 1i bit theo ty sé tin trén tap
Déc tinh BER ly thuyét ctia hé thdng truyén dan kiéu PPM symbol 2 bit dwoc noi suy ra la:
P,=Q —— —

8.9
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Trong do6 [3]:
1 % x?
a)=——|exp| —— |dx
Q( ) \/ﬂ-! p( 5 J

T cac dac tinh xac suét 16i ly thuyét va mé phdng dbi véi 2 hé théng truyén dan symbol 2 bit
kiéu PPM va WP trén Hinh 6 cho thay: Do dinh twong quan ctia kiéu WP bang E trong khi dinh twong
quan cta kiéu PPM bang E/M = E/4 - gidm di 4 I4n, nén v&i cing mic SNR, xac suét 16i bit clia hé
thdng truyén dan kiéu PPM 16n hon kiéu WP. Diéu nay dwoc thé hién 1a cac dac tinh 16i moé phang
va ly thuyét cGa cach truyén dan kiéu PPM nam phia trén dbi véi cach truyén dan kidu WP.
5. Két luan

Tbng quat hoa, dbi véi hé théng truyén dan kiéu PPM khi sé lwong bit trong symbol k ting lén
(>2), M = 2k tang theo, dan t&i gia tri ctia dinh twong quan bang E/M giam va két qua 1a dac tinh xac
suat 16i dan nang cao lén trén. Nguoc lai, d6i véi hé thdng truyén dan kiéu WP khi k tang (> 2), M
téng, gia tri dinh twong quan khong thay déi nhung sd Iwong xung nhip ting 1&n kéo theo dé tin cay
truyén thong tang [4, 5] va xac suét 16i giam lam cho cac dac tinh xac suat dan ha thép xudng dudi.

Nhw vay, véi cung gia tri SNR: Hé thdng truyén dan bang gbc kiéu PPM c6 xac suét I6i bit nhd
nhét khi k =2 (Con xac suét 16i cang tang lén khi k tdng > 2), nhwng xac suét 16i bit nay van Ién hon
so déi voi hé thdng truyén dan bang gbc kiéu WP ciing khi k = 2 va d&c biét hon 1a khi k cang tang
> 2 thi xac suét 16i bit cang gidm nhd di hon niva.

Trén thue t&, ngwdi ta thue hién truyén dan theo symbol 1a dé& co xac suét 16i bit cang nhé khi
k tang lén. Vay hé thdng truyén dan bang gbc kiéu WP 1a thda man diéu kién nay.
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DE XUAT BO DIEU KHIEN FUZZY- PD CHO THIET Bl BAY KHONG
NGUOT LAI (UAV - UNMANNED AERIAL VEHICLE)
DESIGN OF FUZZY - PD CONTROLLER FOR UAV

(UNMANNED AERIAL VEHICLE)
DO KHAC TIEP
Khoa Dién - Dién t, Trirdng Pai hoc Hang hai Viét Nam
Email lién hé: dokhactiep@vimaru.edu.vn
Tém tit
Trong nhitng ndm gén day thiét bj bay khéng nguoi lai duoc nghién ciru va phét trién réat
manh mé, cac nghién ctru vé mé hinh héa va diéu khién UAV da duoc téng Ién nhanh chéng.
Bai béo trinh bay vé mé hinh toéan hoc ctia méy bay bén canh (quadcopter) dwoc mé té bang
céch str dung cac phuong trinh Euler-Newton. Bai béo trinh bay vé van dé diéu khién bay
6n dinh va diéu khién bam quy dao dat cho UAV str dung bo diéu khién PID truyén théng va
bo diéu khién me lai Fuzzy - PD. Trong bai bao nay Matlab/Simulink ciing dwoc st dung dé
mé phéng hoat dong ctia UAV, céc déc tinh thu duoc sau khi mé phéng dwoc st dung dé
kiém tra, phan tich va so séanh hoat dong cta bd diéu khién truyén théng PID véi bé diéu
khién mo lai Fuzzy-PD. Tir két qua nghién ctru cho thdy cd hai b6 diéu khién PID va Fuzzy-
PD déu cé thé thuc hién duoc viéc diéu khién UAV tuy nhién bo diéu khién mo lai Fuzzy-
PD thuc hién viéc diéu khién nhanh chéng va chinh xac hon.
Ttr khéa: Thiét bj bay khéng nguoi l4i, diéu khién logic mo, diéu khién PID, Matlab/Simulink.
Abstract
The studies on UAV modeling and control have been increased rapidly recently. This paper
presents the modeling of the quadcopter will be described by using Euler-Newton equations.
In order to stable the quadcopter and control the attitude of that, classical PID controller and
a fuzzy system that adjust the PD controller gains, have been designed. Matlab Simulink has
been used to test, analyze and compare the performance of the controllers in simulations.
This study showed that although, both of the classical PID and the Fuzzy - PD controllers,
can control the system properly, the second controller performed better than the classical
PID controller.

Keywords: UAV, fuzzy controller, PID controller, Matlab/Simulink.

1. Gi&i thiéu

Bai bao trinh bay thuat toan diéu khién F-PID dé én dinh d6 cao va bam quy dao cia may bay
khéng ngudi lai (UAV) [1, 2]. Hoat ddng ctia UAV thudng khéng én dinh do chiu tac déng cla nhiéu
yéu t6 bén ngoai va viéc thyc hién diéu khién dé cao ciing nhw diéu khién bam quy dao dat déng
mot vai tro rat quan trong. Chinh vi vay tac gid dé xuét thuat toan diéu khién dod cao va bam quy dao
ctia UAV st dung bo diéu khién F-PID, ttrc [a st dung bd diéu khién mo dé cap nhat truc tuyén cac
tham sé ctia bo diéu khién PID. Cach tiép can nay bién bo diéu khién PID théng thwéng thanh bo
diéu khién PID dong (cac hé sé Kp, Ki, Ko dwgc cap nhat lién tuc nhd bo diéu khién me). Thuat toan
mo lai thich nghi mé&i nay va bd didu khién PID dwoc mé phdng trén Matlab/Simulink. Cac két qua
thu dwoc tir ca hai bod didu khién sau khi tién hanh mé phéng dwoc so sanh véi nhau dé ngudi doc
c6 thé nhan thdy duoc sw khac nhau khi ap dung hai bo diéu khién nay trén UAV.

2. M6 hinh dong hoc ctia may bay khéng ngwei lai

Dé tim hiéu vé md hinh ddng hoc ctia UAV truwdc tién ta tién hanh xac dinh cac hé toa do sé
dwoc st dung. Trén Hinh 1 ta co hé toa d6 Oxyz la hé toa do toan cuc (earth reference frame) dwoc
cb dinh tai 1 vj tri trén mat dat. OsXsYeZs la hé toa dd cuc bd (body reference frame) dwoc gén tai
trung tdm ctia UAV véi truc Xs hwéng vé dong co sb 1 (Front motor), truc Ys hwéng vé dong co sb
4 (Right motor), truc Zs hwéng xudng dat.

Mot UAV thudng bao gdm cac chuyén dong: chuyén déng Ién/xubng (attltude) chuyén dong
quanh tryc x - roll movement, chuyén dong, quanh truc y- pitch movement va chuyén dong quanh
truc z- yaw movement. Bang cach thay ddi tbc dd cla cac dong co ta co thé tao ra dwoc cac chuyén
dong cua UAV.
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Hinh 1. C4u hinh va céc hé toa d6 cia UAV

Mo hinh dong hoc’cﬂa UAV duwoc mo ta théng qua biéu thirc Newton - Euler. Phwong trinh
déng hoc cé thé duwoc biéu dién nhw sau [4-5]:

P ] |€,C 8,C,8-CS, €,cC,8,+S,S, |[u

P v Py a4
ot P. |=]8S,5 $,C,8 +C,S, C,C,S,—S,S, ||V .
i S, —C,S,, —C,C, w @
] [rv—aqw] [~95] 1[0
Hzlpw-m +|ocoss| + | 0
wl  lqu—pv] lgcoco] —F @)
33, |1 ]
—ar | |1,
J J
p X X
q|= J. =Y, pr |+ 1,
- = le
; J, Jy (3)
J,-J 1
y
Pa| | 7%
L ‘]z i _JZ W_

Trong d4: pn - Vi tri tai cwe Bac clia UAV trong hé toa dd trai dat;
Pe - Vi tri tai cwc Nam ctia UAV trong hé toa do trai dat;
h - d6 cao ctia UAV trong hé toa do trai dat;
u,v,w - 1an lwot la van téc ctia UAV doc theo truc x, truc y, truc z;

¢ ,‘9, ¥ -1an lwot la géc quay quanh truc x (Roll angle), géc quay quanh truc y (Pitch angle),
goc quay quanh truc z (Yaw angle);
p, d, r - lan lwot la van toc quay quanh truc x, truc y, truc z;
g - gia toc trong tredng;
C - cosin; s - sin.
3. Thiét ké bo diéu khién Fuzzy - PD cho UAV
B6 diéu khién PD c6 ham truyén dang:
G(s) =K, +s.K, (4)

V&i Ke va Ko 13 hé s6 ctia khau khuéch dai va khau vi phan; s | toan ti laplace. Bo diéu khién
m¢& (FLC) Tagaki- Sugeno thuwe hién diéu chinh tryc tuyén cac hé sb cta bd didu khién PD [2]. Bd
diéu khién me lai v&i dau vao 1a cac sai sb ‘e’ clia cac géc quay va vi phan cda sai sb ‘ce’, qua trinh
nay dwoc st dung dé xac dinh thong sb ctia bo diéu khién. Phép bién dbi tuyén tinh dwoc siv dung
cho phép xac dinh tham sé Kp,Kp ctia bd diéu khién PD theo céng thirc:

Kd = (Kdmax - Kdmin)Ké + Kdmin (5)
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Ky = (Kpmax — Kpmin)Kp + Kpmin (6)
Vi [ Kpymin: Kpmax] VA [ Kamins Kamax] AwoC xac dinh trong dai gia tri twong (rng cua:
Kp = [1+4] va Kp = [1+ 10].
B6 diéu khién md dwoc s dung trong nghién clru nay dwa trén quy tdc me Tagaki- Sugeno.

Quy téc dién hinh trong quy tdc m& Sugeno co dang: ‘If Input 1 = x and Input 2 =y, then Output is z
=ax+by+c’

17

Trajectory Xd’yd’z PD Kinematics ¢d’ @ ¥s P.D Quadcopter
. Attitud — Atuators — .
Generation Controller Dynamic

Controfler

Fuzzy /

Controller
4.6,y
Xy,Zz

Hinh 2. So’ 46 khéi ctia bé diéu khién Fuzzy - PD cho UAVs

Cau tric cta bo diéu khién Fuzzy - PD cho UAV dugc mo ta trén Hinh 2, ban dau khoi tao
quy dao sé thiet 1ap mot quy dao dat theo cac tham so cua ngudi dieu khién, sau do6 bo diéu khién
sé thuc hién diéu khién UAV bay theo quy dao da dwoc dat trudc.

Bo diéu khiép mo lai Fuzzy - PD véi diu vao la sai léch ‘e’ va vi phan sai léch ‘ce’ véi 7 gia tri
cua tap mo c6 moi quan hé theo Bang 1, trong do: Z(Zero), NS(Negative Small), NM(Negative
Medium), NB(Negative Big), PB(Positive Big), PM(Positive Medium), PS(Positive Small). Dau ra ctia
bd dieu khién bao gom 4 gia tri: B(big), M(Medium), S(Small), Z(zero).

Béang 1. Bang quy tic mé cho Kel Kp
e/ce | NB NM NS Z PS PM PB
NB B/B B/B B/B B/B B/B B/B B/B
NM S/M | BIM | B/B B/B B/B B/M | S/IM
NS SIS | SIM | BIM | B/B B/M | BIM | SIS
z S/z |SIS |BM |BB |SM |SIS |S/Z
PS SIS |SIM | BIM | B/B B/M | SIM | SIS
PM S/M | BIM | B/B B/B B/B B/M | S/IM

PB BB |B/B |[B/B |B/B |[B/B |B/B |B/B

File Edit View
S — AT
R fuzzy =
(sugeno)
XX / \ 1w
ce Kd [’
em_phi
FIS Name: fuzzy FIS Type sugena
And method prod - Current Variable:
Or method T - Name: e
Implication Tvpe mput
Range [1515]
Aggregation -
Defuzzification i — - ‘ Help — ‘ ‘
System "fuzzy™ 2 inputs, 2 outputs, and 49 rules ‘ Hamin1
N £ . > A gal R i A did i A i . A
Hinh 3. C4u tric caa bé diéu khién Fuzzy Hinh 4. B6 diéu khién meo lai (F-PD) cho géc ®

trong Matlab

Hinh 4 mé ta cau tric cta bd diéu khién Fuzzy - PD cho goc @ cia UAV, b diéu khién cho
goc 6,¥ cling c6 cau trac twong tw.
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4. Két qua moé phéng

Dé tién hanh kiém nghiém va danh gia bd diéu khién F-PD dwoc dé xuét tac gia tién hanh mo
phdng UAV thyc hién hoat déng bam quy dao d&t st dung phan mém Matlab/Simulink vé&i UAV c6
céac théng sé cho truéc dwoc trinh bay trong Bang 2 [4-5].

Bang 2. Théng sé ctia UAV

Parameter Thong sé Gia tri Pon vi
Khéi lwgng UAV (m) 9,8 kg
Gia toc trong trwdng (g) 1 m/s?
Do dai canh cta UAV (1) 0,24 m
Quan tinh quay (J) 104x10® kgm?
Quan tinh quanh doc theo truc x (Jx) 8,1x103 kgm?
Quan tinh quanh doc theo truc y (Jyy) 8,1x103 kgm?
Quan tinh quanh doc theo truc z (J,,) 14,2x103 kgm?
e — E o
g U , f bt E — .
1 S - ) \
5 TN < S NN 1 7 -]
2% T M‘ VVVVVVVV 1
i .
o il \_
Timels] 'ﬂ b 510 Times] ' M
Hinh 5. Sai léch vi tri cia UAV véi bé diéu khién  Hinh 6. Sai Iéch vi tri ciia UAV véi bé diéu khién PD
Fuzzy - PD

Hinh 5 va Hinh 6 mo ta sai Iéch bam quy dao ctia UAV (rng v&i bd diéu khién Fuzzy - PD va
bd diéu khién PD truyén thdng. T& cac hinh vé trén ta thay sai léch bam quy dao cia UAV v&i bd
diéu khién Fuzzy - PD nhd hon so v6i sai léch bam quy dao cta UAV véi bd diéu khién PD truyén
thdng. Can bac 2 cla trung binh binh phwong (RMS - Root Mean Square) sai Iéch bam quy dao cia
UAV v6i bd diéu khién Fuzzy - PD 1a 2,49(m) trong khi 6 RMS sai léch bam quy dao ctia UAV véi

b6 PD la 3,03(m).

5

25

20

%2088
vineso |

10 15 0 2
X[m)

Hinh 7. M6 phéng bam quy dao dit cia UAV véi
bé diéu khién Fuzzy - PD

Hinh 8. M6 phéng bam quy dao dit cia UAV véi
bé diéu khién PD
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Két qua md phéng hoat dong clia UAV thwc hién bam quy dao d&t voi bod didu khién Fuzzy -
PD va bd diéu khién PD truyén thédng dwoc mé ta trén Hinh 7, 8. Tt Hinh 7 va Hinh 8 ching ta nhan
thay rdng UAV véi bod didu khién Fuzzy - PD thwc hién bam quy dao dat trwéc véi dd chinh xac cao
hon so v&i bo diéu khién PD truyén thong.

T két qua mé phéng ching ta cé thé thay, UAV véi bd diéu khién Fuzzy - PD hoat dong hiéu
qua hon bo diéu khién PD truyén théng. Néi cach khac UAV khi ap dung bo diéu khién Fuzzy - PD
thwe hién bay bam quy dao dét trwéc chinh xac hon truéng hop UAV véi bo PD truyén théng.

5. Két luan

Bai bao da trinh bay dwg'c md hinh toan hoc cia UAV, déng thdi xay dwng thanh cong bod
diéu mo lai Fuzzy - PD ap dung cho UAV trong ché do bay theo quy dao dat trwéc. Viéc ap dung bod
diéu khién Fuzzy - PD cho phép UAV hoat ddng mét cach rat linh hoat va hiéu qua véi do chinh xac
twong ddi cao. K&t qua mo phdng hoat ddng ctia UAV thyc hién bam qu§ dao véi bo diéu khién PD
va b diéu khién Fuzzy - PD dwoc tién hanh trén Matlab/Simulink.

Bo diéu khién Fuzzy la phi tuyén chinh vi vay ma né rat phu hop cho viéc didu khién hé théng
phi tuyén nhw UAV. Tir két qua ctia phan mé phdng ta thay rang UAV véi bo didu khién me lai Fuzzy
- PD hoat dong vé&i do chinh xac cao hon so v&i bo diéu khién PD truyén théng. Uu diém 16n nhét
cla bd diéu khién Fuzzy - PD d6 la giup cho UAV thwc hién bam chinh xac quy dao da dwoc dat
trwdc, qua diéu chinh trong qua trinh thwe hién bam quy dao nhé hon nhiéu so v&i bod diéu khién PD
truyén thdng. T cac két qua mé phdng ta thay réng bd diéu khién me lai (F-PD) duwoc dé xuét trong
bai bao nay hoan toan cé thé ap dung cho UAV véi cac qu§ dao chuyén dong phirc tap véi dod chinh
xac cao hon so v&i cac bo diéu khién truyén théng.
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NGHIEN C(U TiNH TOAN HE SO PHAN BO NGANG DOI VOI DAM TRONG
CUA CAU DAM SUPER T CO CHIEU CAO DAM NAM NGOAI PHAM VI
TIEU CHUAN CHO PHEP
ANALYSIS OF THE DISTRIBUTION FACTOR PER LANE IN INTERIOR BEAMS
UNDER LIVE LOADS OF SUPER T GIRDER BRIDGES WITH THE BEAM'S

DEPTH OVERSIZED
TRAN NGOC AN
Khoa Céng trinh, Trirong Dai hoc Hang hai Viét Nam
Email lién hé: antn.ctt@vimaru.edu.vn
Tom tit
Bai bo trinh bay viéc nghién ctru tinh toén hé sé phén bé ngang dbi véi dam trong ctia cau
dam Super T c6 chiéu cao dédm ndm ngoai pham vi Tiéu chuén cho phép tinh theo bang tra.
Phan cubi bai bdo, mé hinh cdu Cao Lanh duoc phén tich va tinh toan.
Tir khéa: Hé sb phéan bb ngang, cdu ddm Super T, chiéu cao ddm ndm ngoai pham vi tiéu chuén cho phép.
Abstract
This paper presents caculation of distribution of live loads per lane in interior beams of Super
T girder bridges with the beam’s depth out of Standard. In addition to this, the Cao Lanh
bridge is analysed and calculated.
Keywords: Distribution of live loads per lane, Super T girder bridges, the beam’s depth out of standard.
1. Gi@i thiéu chung

Cau dam Super T dwoc ap dung ngay cang nhiéu déi véi dy an céu lon tai Viet Nam, voi cac
wu diém: tiét kiém chi phi, hinh dang dep, an toan trong thi cdng, tinh on dinh va hiéu qua ket cau
cao,... Mot sb6 dw an tieu biéu st dung két cAu dam Super T nhu: phan cau dan cla cac cau My
Thuan cau Rach Miéu, cdu Can Tho cau Cao Lanh, cdu An Déng,...

Theo Tiéu chuan thiét ké cdu 22 TCN 272-05, viéc tinh toan hé sé phan b ngang (HSPBN)
momen va lyc cét theo cac bang 4.6.2.2.2a-1 va 4.6.2.2.3a-1 dbi v&i dam trong clia cau dam Super T
chi ap dung khi chiéu cao dam trong pham vi 450mm < d < 1.700mm. Trong trwdng hop chiéu cao
dam ndm ngoai pham vi nay, tiéu chuan 22 TCN 272-05 khéng chi rd cach tinh HSPBN theo cach nao
ma chi dé& xuét néu khoang cach gitra hai ddm chd S > 3.500mm thi s&r dung phwong phap don bay.

Trong ndi dung bai bao nay, tac gia trinh bay cac cach tinh HSPBN khac nhau dbi véi cau
dam Super T ¢é chiéu cao dam I&n dwa trén céc tai liéu chuyén nganh, phan cudi bai bdo, mé hinh
cau Cao Lanh dwoc phan tich tinh toan va so sanh véi két qua tinh theo mé hinh khéng gian bang
phwong phap phan t& hiru han.

2. M6 hinh tinh cau dam Super T ¢6 chiéu cao dam Ié&n

Dbi v&i chu ddm Super T ¢6 chiéu cao dam Ién, cé hai phwong an chinh dé tinh néi lyc:

- Xét md hinh toan cau va st dung cac phan mém chuyén dung dé tinh néi luc.

- Xét mé hinh ddm don va tinh ndi lwc cho riéng tirng dam. Trong d6, HSPBN hoéc van duoc
st dung theo cac bang tinh 4.6.2.2.2a-1 va 4.6.2.2.3a-1 trong Tiéu chuan 22 TCN 272-05 [5] hoac
duoc tinh theo phwong phap don by [4].

2.1. Hé sé phan bé ngang tinh theo 22 TCN 272-05

Hé sb phan bd ngang momen va lyc cat déi véi dam trong clia cAu dam Super T theo cac bang

4.6.2.2.2a-1 va 4.6.2.2.3a-1 dwoc trinh bay trong Bang 1.

Béng 1. Tinh hé sé phan bé ngang momen va luc cat cho dadm trong cta cdu dam Super T [1]

S B Mbt Ian thiét ké chiu tai Hai hoac hon hai 1an thiét ké chiu tai
Momen (§/910)"* (Sd / I})"* (5 /1900)*° (8d / 1)
(5 /3050)" 4/ )" (5/2250) (5 )]

vc’ri: Sla khoéng cach gira hai dam cha, d la chiéu cao dam Super T, L Ia chiéu dai nhip tinh toan.
2.2. Hé sé phan bé ngang tinh theo phu’o’ng phap don bay

Theo phwong phap don bay, gia thiét rding ban mét cdu duoc twa lén trén cac gbi tai vi tri cac dam
doc. Bo clirng ban mét dwoc cu duwoc xem = 0 (coi nhw bi cat rdvi) tai vi tri cac gdi (trtv vi tri dAm bién).
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Nhw vay, khi dat tai 1én doan két cu ngang gdi 1&n 2 ddm doc chil ndo thi chi 2 ddm doc chi d6
tham gia chiu lwc theo nguyén téc don bay nghia la tinh theo nguyén tac tinh phan luc gbi ciia dam
gian don [3].

a. Trwdng hop xép tai 1 1an:

Ban mét cau
18m

P/2¢ P/2 /
y

% Dam trong lién ké =T Dam trong dang xét ‘T Dam trong lién ké
S S

dahR

T
=1

) Hinh 1. Xép tai mQt lan
HSPBN khi tinh cho xép tai 1 lan (chung cho lwc cat va momen).

mg =m(1/2)(y,+Y,) (voihé sb lan xe m = 1,2)
b. Trwéng hop xép tai 2 lan:

1,8m 1,8m

P/2¢ P/2 P/2 jP/Z
y

%Dém trong lién ké =F* Dam trong dang xét % Dam trong lién ké
S S

\'\/l/ dahRy,
y y

’ Y =1 ’

Hinh 2. Xép tai hai lan
HSPBN khi tinh cho xép tai 2 lan (chung cho lwc cat va momen):

mg =m(L/2)(y,+Y, + ;) (v6i hé sb lan xe m = 1)

3. Tinh toan HSPBN d6i v&i dam trong ctia cau dan cau Cao Lanh

Trong muc nay, HSPBN cutia dam trong cau dan cau Cao Lanh sé dwoc tinh toan theo 2
phwong &n da trinh bay trong Muc 2 va so sanh véi két qua tinh theo mé hinh khéng gian.

Mét s6 cac théng sé clia cAu Cao Lanh: khodng cach gitra hai ddm ch( S = 2,2 m; chiéu cao
dam Super T d = 1,75 m; chiéu dai nhip L, = 38,3 m; khoang cach dau dam dén tim géi a = 0,35 m.

A 24500
1500, 3000 500, 8000 500 8000 00, 3000

a0
[ [ [T I I

ASPHALT CONCRETE 70 mm THICKNESS - BE TONG NHUPA DAY 70 mm
WATER PROOFING LAYER (LOP PHONG NUYIIC)
DECK SLAB 17,5~26 cm THICKNESS - BAN MAT CAU DAY 17,5~28 cm)

+MER2 \Q 20% % 200% @ +31852

Y

/M W 7]

U U U 0 0
|1ﬂ! 4x2200=8800 ! 200 ‘ 2200 1 4x2200=8800 !1250|
3500 4500 Béll) 4500 3500
i
1
T 1L} ¥ LI 1L}

Hinh 3. Mt cdt ngang cu dan ctda cau Cao Lanh [7]
St dung phan mém Midas 2011, mé hinh hoa dam Super T dwoi dang mat cét lién hop gitra
phan dam Super T phia dwdi va ban mat cau hiru hiéu phia trén.
Theo tiéu chuan 22 TCN 272-05, modul dan héi duwgc xac dinh theo cong thirc:
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E =0.043x &* x [

Véi ) 1a khéi lwong riéng clia bé tong tinh theo kg/m3 va fc 1a gia tri tuyét d6i cwdng do chiu
nén danh dinh ctia bé téng tinh bdng MPa, E trong cong thirc trén dwoc tinh theo don vi MPa.

Theo tai liéu [7], v&i bé tong dam co fc = 50MPa, bé tong ban méat cau fc = 35Mpa, ta c6
modul dan hoi cla bé tong dam va bé tong ban mat cau lan lwot la:

Ep = 38006989,49 kN/m? va Es = 31798928,83 kN/m?

(1:50) (150)
2180 2160
- 120 & 60 B, s )
‘ { DETAL %
10 CHITET'A ™"~ "
T C 2 ’ } ! JEL—F
V1~ L4
100 100 ; ﬂL’ ?
oo} | 0
L
s g 9 g -
Elg E e s 10 gl &
e 10 2 506 ? 0 ¥
L=
v
g
g 1 it 1
: 1
mﬁm:m ,LJ 230 DRAN HOLE CHAMFER 2020mm / |, 700 J'U
VAT GOC 20,20 L6 THOAT NUGC a3 VAT B0C 200 mm

Hinh 4. Mt cdt ngang dam Super T [7]
Khoi tao mat cit composite béng cach vao Model / Section / Composite Section / Generate.
Tao tén cac mat cét voi sb Parts: 2. Khai bao cac parts clia cac mét cat bang cach vao Model /
Section / Composite Section / Add Parts. Muc Part ID: 1, chon viing ban mét cau véi vat liéu khai
b&o la bé téng ban mat cdu. Muc Part ID: 2, chon ving dam Super T v&i vat liéu khai béao 1a bé téng
dam. Trén Hinh 5 1a hinh anh khai bao mat cat gitra nhip trong phdn mém Midas 2011.
JDF;E;ND: :_ij;h:%' @ TAE ect@A] 000 Jrrseilel

Composite Section
M giua nhip composite =
pat |2 =l

Part Name. am
Part Type

& Plana © e
Part Matesial
2:Be tong EMC -

parccior (I - "
_too | _aem |||

PR est } FHpO0E0

Hinh 5. Khai bdo mat cat giira nhip dam Super T trong Midas 2011

Phan nhip clia cau dan cau Cao Lanh dwoc mé hinh hoa trong phan mém Midas nhuw trén
Hinh 5. Lién két tai hai dau dam la lién ket goi co dinh va lién két goi di dong.

Hinh 6. M6 hinh héa két cdu nhjp cadu din cdu Cao Lanh trong phdn mém Midas 2011
Do dam Super T khéng cé ddm ngang trung gian nén dé tao s lam viéc chung gitra cac dam
Super T, khéi tao cac phan ti lien két ngang cé chidu cao bang chiéu cao ctia ban mét cau voi
modul dan hdi ciia ban mat ciu da tinh dwoc & trén.
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Khai bao céac lan xe (4 Ign) V@i chu 'y, muc Vehicular Load Distribution chon Cross beam, VOi
Cross beams group la cac phan ttr lién két ngang co chiéu cao bang chiéu cao ctia ban mat cau
(Hinh 7).

Hinh 7. Khai béo céac lan xe

Momen My va lyc cét V I&n nhat do hoat tai HL93 (xe 3 truc + lan) gay ra trén mot dam tai mat
cét gitra nhip va mat c&t géi theo trang thai gi¢i han cwéng d6 | khi tinh theo mé hinh khéng gian
trong phan mém Midas 1an lwot 14 3926,5kNm va 547,75kN. S& dung nguyén téc xép tai 1én dwdng
anh hwéng, xac dinh dwoc momen M, va lwc cét V do hoat tai HL93 gay ra trén mét cat toan cau tai
gitra nhip va tai gbi 1an luot 1a 8712,37kNm va 963,22kN. Nhw vay, HSPBN cho momen va lyc cét,
tinh theo mo hinh toan cau st dung phwong phap phan t& hiru han (phdn mém Midas) 1an lwot 1a
mgm = 0,451 va mgy = 0,569.

Céc két qua tinh hé sé phan bd ngang cho ddm trong ctia cAu dam Super T va so sanh vdi
két qua tinh theo mé hinh khéng gian (st dung phwong phap phan t& hiru han bang phan mém
Midas) dworc trinh bay trong Bang 2.

Béng 2. Tinh HSPBN momen va luc cat cho ddm trong cta nhip dan ciu Cao Lanh

Sai s6 so v&i Sai s6 so v&i
Phwong phap tinh SIEE mo hinh khéng gian HSPBJN mo hinh khéng gian
momen lwc cat
(%) i (%)
Coéng thre thye nghiém 0,522 +15,74 0,605 +6,33
Phwong phap don bay 0,818 +81,37 0,818 +43,76

4. Két luan

Viéc tinh toan HSPBN cho dam trong ctia cAu ddm Super T c¢6 chiéu cao dam I6n (d >
1700mm) chwa dwoc hwéng dan ré rang trong Tiéu chudn 22 TCN 272-05. Théng qua viéc tinh toan
HSPBN cho dam trong ctia nhip dan cdu Cao Lanh, nhan thy néu tinh HSPBN theo céng thirc thyc
nghiém trong 22 TCN 272-05 va theo phwong phap don bay déu cho két qua thién vé an toan nhung
tinh theo cdng thirc thwe nghiém trong 22 TCN 272-05 sé& cho két qua sat hon, trong khi dé tinh theo
phwong phap don bay sé cho sai sb két qua 1a kha 16n.
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THIET KE MO HINH MANG NO RON NHAN CHAP CHO BAI TOAN NHAN
DANG GIO1 TINH TU ANH MAT NGUOI
DESIGNING A CONVOLUTIONAL NEURAL NETWORK FOR GENDER
IDENTIFICATION FROM FACIAL IMAGES
NGUYEN H(PU TUAN*, NGUYEN VAN THUY
Khoa Cbng nghé Théng tin, Trirong Dai hoc Hang hai Viét Nam
*Email lién hé: huu-tuan.nguyen@vimaru.edu.vn

Tém tat
Gidi tinh la mét trong nhitng théng tin quan trong va cé ich cé thé xac dinh ter dnh méat nguoi.
Céc ky thuét &p dung cho bai toédn nhan dang gidi tinh dwoc céng bb gan day déu duwa trén
céc phuong phap hoc séu va cho céc két qué cao hon so véi céch tiép cén truyén théng
dwa trén cac déc trung cuc bé duwoc trich chon tir cac thuéat toan trich chon dac trueng tir énh.
Trong bai bédo nay, nhém tac gid tap trung vao viéc thiét ké mét mé hinh mang no ron nhan
chap va két hop véi viéc 4p dung cac ky thuét tdng cuong dir liéu dé duwa ra mét hé théng
gidi quyét bai toén. Két qua thuc nghiém thu duwoc trén tap div liéu dnh mét ngudi céng cong
LFW cho thdy hé théng dé xuét dat duwoc ti 1é chinh xac cao (97,5%) va twong duong véi
céc hé théng da duoc céng bé.

Twr khéa: Nhan dang gidi tinh, hoc sdu, mang no ron nhén chép, tang cwong dir liéu, LFW.

Abstract

Gender is among the most important and useful information that can be identified from
human facial images. Recent techniques for gender classification problem have been mostly
based on deep learning methods and have gained higher results than conventional
approaches which are relied on local features extracted from input pictures. In this paper, we
focus on building a convolutional neural network and combine several data augmentation
methods to build up a gender classification system. Obtained experimental results upon
public face image database LFW show that our system achieves high accuracies (97.5%)
and is compared with published works in the literature.

Keywords: Gender classification, deep learning, convolutional neural network, data augmentation, LFW.

1. Gi&i thiéu

Trong sb céc di liéu sinh trdc hoc clia mot con ngwdi, hinh anh khuén mat 1a nguén di liéu
hiru ich nhat vi tir d6 cé thé xac dinh dwoc nhiéu théng tin quan trong lién quan nhw danh tinh, gidi
tinh, do tudi, cdm xuc, dan toc, do hap dan. Thong tin gigi tinh tr anh mat nguwoi la mc}t thong tin
duwoc quan tdm nhidu bdi cac nha khoa hoc va cac cong ty cong nghiép vi tiv d6 cd thé xac dinh
dwoc xu hwéng tiéu dung, loai hinh dich vu can cung cap cho khach hang va xay dung cac hé théng
twong tac ngwdi may. Mot hé théng nhan dang gidi tinh dwa trén anh mat ngwdi thwerng gdm céc
bwéc sau: 1 - phat hién ving &nh mé&t nguwoi trong &nh input, 2 - tién xt ly, 3 - trich chon dac trung,
4 - hoc dé giam sbé chiéu va loai bd cac thong tin dw thira, 5 - phan 1&p, trong d6 két qua ouput cla
bwéc trwdce 1a dir liéu input clia bwéc sau. Cac cach tiép can cii thuwong dwa chi yéu vao thuat toan
trich chon dac trwng dwoc dung & budc 3. Gan day, cac hé théng nhan dang giéi tinh méi cong bb
c6 su dich chuyén sang s dung céac k¥ thuat hoc sau dwa trén cac mang no ron phirc tap, st dung
s6 lwgng anh huan luyén I&n, doi hdi thdi gian tinh toan huén luyén 1au nhwng cho két qua tét hon
so v&i cac hé théng dwa trén ky thuat trich chon d&c trung cuc bo.

Hoc séu (Deep learning) la mét linh vire con cla linh viee hoc may (machine learning) véi cac
mé hinh toan hoc goi la mang no ron (neural network) cé cau tric dwoc xay dwng dwa trén s moé
phdng cAu trdc va chirc nang clia bd ndo con ngwdi. Khai niém mang no ron khéng phai 1a mét khai
niém maéi ma da dwoc dé xuét tr ndm 1959 [1]. Tuy nhién cac mang no ron théi ky dau (con dwoc
goi la cac mang no ron truyén théng hoac néng - swallow) c6 cau tric don gian véi 2-3 I6p 4n ndm
gitra 16p input va output cé nhirng han ché cé hiru: do céu tric don gidn nén strc manh clia mang
khong I&n, dd chinh xac khi ap dung vao cac bai toan nhan dang véi dir liéu cé tinh da dang khdng
cao, khong tan dung dwoc ngudn di liéu Ién dé cai tién sirc manh cla mang. Mang hoc sau (deep
neural network) la mét mé réng clia mang no' ron truyen thdng v&i nhiéu I6p an phirc tap & glua I16p
input va output, st dung cac ham bién ddi phi tuyén cho viéc trich chon dac trung va blen ddi cac
d&c trwng, trong do6 két qua output cua |&p trwdc s€ la diy lieu mput cho I6p sau. Do cu truc phirc
tap nén mang hoc sau khoéng co ciu trac két ndi diy du cho tat ca cac I6p an. Cac mang hoc sau
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st dung cac k¥ thuat hoc co giam sat va khong co giam sat cho cac bai toan phan |&p. Src manh
cla mang hoc sau so vé&i mang no ron truyen thong c6 duoc la do cAu tric cla mang cho phép
ching c6 thé hoc va trich chon dwoc cac biéu dién déc trwng cla di liéu dau vao & nhidu mrc khac
nhau. C6 nhiéu mé hinh mang hoc sau khac nhau va ching thich hop cho cac bai toan khac nhau
nhwng trong ndi dung cla bai bao nay, chung t6i tap trung vao mang no ron nhan chap
(Convolutional neural network) vi day 1& mé hinh mang phu hop nhat véi cac bai toan nhan dang
hinh @nh néi chung va bai toan nhan dang gigi tinh ndi riéng.

CAu truc cac phan tiép theo ctia bai toan bao gébm: phan 2 trinh bay vé mét sé nghién ciru lién
quan, phan 3 trinh bay vé hé théng dé xuét va cac ky thuat tdng cwdng di liéu dwoc si dung, phan
4 trinh bay vé két qua thyc nghiém trén co s& di liéu anh LFW, cubi cung la phan két luan.

2. Cac nghién cru lién quan

Cac hé théng nhan dang gidi tinh truyen thdng thwong dya trén cac phuwong phap trich chon
dac trung cuc bo, chang han nhw cac cong b [2], [3], [4]. Tuy nhién gan day cac dé xuat méi dan
chuyén sang str dung cac tlep can dwa trén cac mang hoc sau. Trong [5], cac tac gia da s dung
mot mang nhan chép cho ca hai bai toan nhan dang tudi va gidi tinh voi két qua tét hon so véi cac
tiép can truyén théng. Eldlnger va cac cdng sy [6] da x&y dwng mét mo hinh dwa trén mang tin sau
(deep bilief network) dé nhan dang céc anh & cac diéu kién phtrc tap. Cling dwa trén mang tin sau,
mot cong trinh khac phai ké dén do Zhang va cac cong sw dé xuét trong [7]. Lao va céc cong sw [8]
da dwa trén mang hoc sau véi cac ki thuat va déc trwng cuc bd dé nhan dang gidi tinh. Néi chung
so v&i cach tiép can truyén théng cach tiép can dwa trén mang hoc sau cé cac wu diém sau: do
chinh xac cao hon d&c biét la khi lam viéc v&i cac anh co diéu kién phuc tap, da dang vé anh sang,
dé mo, cam xuc, che khuét. Bén canh dé, cac mang hoc sau ciing st dung dwoc hét ngudn di liu
anh co sb lwong va kich thuwéc 16n. Ngwoc lai cac hé thdng dwa trén hoc sau ciing c6 mot sb yéu
cau: can di liu Ion dé huén luyén mé hinh mang, can cé phan cirng dac thu di manh dé thyc hién
viéc huén luyén (cac hé thdng cé chip GPU chuyén dung véi b nhé 16n) va thdi gian huén luyén
lau (tlr vai gio, cho tdi vai ngay hoac tham chi vai tuan).

3. Thiét ké mé hinh mang no ron nhan chap va ap dung cac ky thuat ting cwong div liéu cho
bai toan nhén dang gii tinh
3.1. Mé hinh mang no’ ron nhan chap dé xuéat

Mang no ron hoc sau khi str dung cho bai toan nhan dang gi¢i tinh dwa trén anh mat ngudi
sé thwc hién 3 cong viéc twong (rng véi 3 budc trong hé thdng nhan dang nhw da dé cap & phan 1:
trich chon dac trwng, hoc va phén I&p. Do do, d6 chinh xac ctia hé théng hoan toan phu thubc vao
strc manh clia mang no ron s dung. Cac thanh phan ctia mét mang no ron nhan chap (Hinh 1)
gdm cé: 16p input, I6p nhan chap (convolution), 16p tbng hop dac trung (pooling), I&p dropout, I&p
output. L&p input gom cac dir liéu tlr anh input dwa vao mang, 1&p output la I&p co s6 nut twong trng
Vv&i sO nhan dAu ra, trong bai toan nhan dang g|0’| tinh 1a 2 nat. Lép input dwoc két ndi day da voi
I&p &n dau tién cla mang, con I&p an cudi cling ctia mang (ndm trudc 16p output) sé két ndi vai Iop
output.

C3: f. maps 16@10x10
C1: feature maps S4: f. maps 16@5x5

NPT 6@28x28
i S2: 1. maps C5: layer rg.
6@14x14 120 ¥ F;(i4 layer (?llePUT

‘ Full connection ‘ Gaussian connections
Convolutions Subsampling Convolutions  Subsampling Full connection

Hinh 1. Mé hinh mang nhan chap dé xuét béi LeCun va cédc céng sw [9]

Cac thanh phan cGia mang no ron nhan chap cé vai trd khac nhau. L&p nhan chap dong vai tro
la cac bd loc vé&i muc dich sinh ra cac ma tran dac treng (feature map) tir dir liéu input nhan dworc tir
I6p truwde. Lop tong hop (pooling) thuc hién viéc chon loc va gitr lai cac dac trwng quan trong nhét.
Viéc chon loc la can thiét vi mdi mang st dung nhiéu nhan khac nhau va sé sinh ra so ma tran dac
trwng rat Ion, néu gilr nguyén sé nang chi phi tinh toan lén rat |&n moét cach khéng can th|et Riéng I6p
dropout méi dwoc bd sung trong cac mé hinh gan day [10] va thuwong dwoc dung sau mbi khéi (block)
gom I&p nhan chap va lop tbng hop dwa trén mét quan sat 1a mang sé manh hon néu mét phan ngau
nhién cta méi block dwoc bd ra ngoai qua trinh hoc (gidng nhw mét giam déc cé n tro' ly nhwng ludn
chi dung khoang 80% sb tro’ ly dé néu c6 ai d6 nghi thi hé théng van hoat déng tét).
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Mb hinh ching t6i d& xuét cho bai toan nhan dang gidi tinh tir anh mét ngudi cé cau tric nhw
trong Hinh 2 bén dwai.

128x128x1 12812664 124312464 122x122684

W72
24 o)
B1xB1:64 ExE0x128 ETx57x128 h

28:28x128  28x20x128 h
13dBd2E 1025 GO Tenast  mawss 1

convad, 256 convicd, 256 maxpooiB@
convied, 128 ms_xpnnm“;':‘"i‘?{‘zf,a sfride (1, 1) stride(1,1) stioe (2.2)
stride (1,1) Stide (2.2)
convixd. 125 convaxd, 128 maxpooi22

stride (1, 1)  snde (1, 1) sde(2.2) e

dense  dense

convaa, 64 convidd. B4 convaxd, B4 maxpooi2ad
stide (1. 1) stide (1, 1) stide (1, 1) stride (2. 2)

Hinh 2. M6 hinh mang no’ ron nhan chap dé xuét cho bai todn nhan dang giéi tinh

C6 thé thay trén Hinh 2 mé hinh dé xuét ctia ching tdi gdm 8 khéi chinh, méi khéi gdm Ian
lwvot 64, 64, 128, 128, 128, 256, 256, 256 bd nhan chap. Cac lop téng hop st dung ham max
(maxpooling) lan luvot dwoc st dung sau méi khbi nhan chap. Céc 16p dropout véi ti 1& 0,5 dwoc sk
dung sau ham tédng hop clia mdi khéi. Tdng s6 tham sb clia mé hinh mang la hon 40 triéu.
3.2. Ky thuat tang cwong dir liéu

Bén canh vai trd cht dao clia mé hinh mang s dung cho méi hé théng nhan dang gidi tinh
dwa trén anh mat déi véi do chinh xac ctia hé thdng, mét yéu tb ciing rat quan trong niva la di liéu.
Théng thwdng khi chwa dat téi ngwdng, cac hé thdng sé cang chinh xac hon néu di liéu hoc cla
né cang nhiéu. Tuy nhién déi véi bai toan nhan dang hinh anh, sé di¥ liéu anh cho hé théng hoc
thwong qué it (vi du co s& di liéu LFW [11] chi c6 13.233 blrc &nh) do d6 can céac k¥ thuat tang
cwong so6 lwong anh dé tranh hién twong qua khép (overfitting) va cai thién hiéu ndng ctia mang.
Trong bai bao nay chung téi s dung 5 k¥ thuat x& ly anh (Hinh 3) dé sinh 5 &nh tir 1 anh input va
do d6 téng s6 anh huén luyén sé& la 6*N v&i N 1a s6 anh huén luyén. Cac kj thuat cu thé gdm cé: can
bang histogram, xoay, dich, cét xén (shear), 14y dbi xrng.

g e

Input image Xoay Dich Phoéng to Can bang histogram

Hinh 3. Anh mat ngwdi va mét sé ky thuat ting cwong dir liéu

4. Két qua thwc nghiém va phan tich

Co sé div liéu LFW

Dé danh gia do chinh xac ctia mé hinh dé xuat ching t6i st dung so' s& di liéu anh cong
cong LFW theo giao thirc chudn dwoc dé xuat béi Dago va cac cong sy [12]. Tap anh LFW gom
13.233 anh dwoc chia thanh 5 tap con v&i sO lwgng anh xap xi nhau (xem chi tiet trong [12]) dé thuc
hién 5 lan thir nghiém, moi lan thir nghiém 4 tap con dwoc dung lam tap huan luyén cho mé hinh,
tap con con lai dwgc dung lam tap test va két qua dwoc lay la trung binh céng clia 5 lan chay.

Két qua thwe nghiém

Béng 1. Két qua thuwc nghiém trén co sé diF liéu LFW so sdnh véi mét s6 céng bé khdc

e S
8] 95,6 13.233
3] 95,6 13.233
Phuwong phap d& xuét - khong cé tang cuwong di liéu 95,7 13.233
[13] 96,9 13.233
[14] 97,3 13.233
Phuwong phap d& xuét - ¢é tdng cwong dir liéu 97,5 13.233

Két qua thwc nghiém cla hé thdng dé xuat duoc trinh bay trong Bang 1 sau 100 epoch cho
madi l4n huén luyén. Dwa vao Bang 1 ching ta thay ré viéc st dung két hop cac k thuat tdng cwéong
di¥ liu cho két qua tét hon han (d6 chinh xac tang tir 95,7% lén 97,5%), diéu nay la do céc k§ thuat
tang cwong div liéu mot mat tdng sd lwong anh huén luyén, mat khac tang do da dang clia cac anh
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dwoc huén luyén nén mang sé& manh hon va cho két qua cao hon. Két luan quan trong thir 2 1a két
qua ctia hé thdng do chung toi dé xuét cao hon moét s6 phwong phap duwoc cong b gan day. Diéu
nay ching t& mé hinh mang no ron nhan chap do ching tdi dé xuat hiéu qua cho bai toan nhan
dang gidi tinh ttr anh mat nguwoi.
5. Két luan

Trong bai bao nay, nhém tac gia da nghién ctru va dé xuét mét mé hinh mang no ron hoc sau st
dung cac bd loc nhan chap ap dung cho bai toan nhan dang gidi tinh tir &nh mat ngwoi. Cac k¥ thuat xcr
ly anh khac nhau ciing dwoc ap dung cho viéc tdng cwéng div liéu huan luyén cho mé hinh. Hé théng dé
xuét da dwoc thlr nghiém véi co s& dir liéu dnh mét ngudi cong cdng LFW theo giao thirc chuén. Viéec
so sanh v&i cac cach tiép can khac cho thay hé thdng dé xuét kha hiéu qua va ky thuat tdng cwong div
liéu dong vai trd quan trong trong viéc tang cwdng strc manh cho mang no ron nhan chap. Trong twong
lai c&c tac gid mong mudn thtr nghiém hé théng dé xuét cho céc bai toan khac cé lién quan té¢i nhan dang
mat nhw nhan dang cam xuc, d6 tudi. M6t hwéng khac ma nhém tac gia rat quan tam la st dung thém
cac ky thuat ting cwong div liéu dé nang cao d6 chinh xac ctia hé théng.
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KINH TE - XA HOI

VUNG HOAT BONG TOI WU CHO BOI TAU HANG KHO TONG HQP
CUA VIET NAM

OPTIMAL OPERATION AREAS FOR VIETNAMESE GENERAL CARGO FLEET
NGUYEN H’U HUNG*, HO THI THU LAN
Khoa Kinh té, Truwong Pai hoc Hang hai Viét Nam
*Email lién hé: huuhung@vimaru.edu.vn
Tém tit
Bai béo giéi thiéu phurong phap phan ving hoat déng khai thac téi wu trong céng téc té chirc
van tai bién duwa trén nguyén ly cuc tiéu chi phi don vi sén phdm van tai nhdm hé tro cac
doanh nghiép véan tai bién diéu phéi cac c& tau vao cac tuyén van chuyén mét cach hop ly,
gop phén nang cao hiéu qua kinh doanh khai thac déi tau hang khé téng hop cho céc chii
tau cda Viét Nam trong thi trwong van téi tau chuyén canh tranh tw do.
Ttr khéa: Tau hang kho téng hop, chi phi don vj van tai, c& tau tbi wu, ving hoat déng toi wu.
Abstract
The article introduces the methods of zoning optimally effective exploitation areas in
organising maritime transport based on the principle of minimising Transport Unit cost in
order to support maritime transport firms to manipulate different sizes of vessels for lines
appropriately and effectively, contributing to boosting the business efficiency of exploiting
General cargo Fleet for Viethamese owners in spot market.
Keywords: General cargo ships, unit cost, optimal ship size, effective exploitation areas.
1. Dat van de

Thi trwng kinh doanh dich vu van tai tau hang kho tdng hop trén thé gisi chi yéu 1a thi trwdng
van tai tau chuyén, day la thi trwong hoan toan tw do (trlr thj trwdng van tai nodi dia ciia mot sé quéc
gia, trong d6 c6 Viét Nam theo B6 luat Hang hai Viét Nam 2015 va Nghi dinh 160/2016/ND-CP Vé diéu
kién kinh doanh van tai bién, kinh doanh dich vu dai ly tau bién va dich vu lai d&t tau bién) v&i sy tham
gia cla cac chu tau clia cac nwéc cd quy mo va trinh do khac nhau, tao ra cudc canh tranh thic sy
khéc liét. Cac chii tau sé diéu phdi cac tau ctia minh thuc hién cac nhu cau van tai trén béat ky tuyén
nao dén bat ky dau trén thé gi¢i néu xét thdy ddm bdo muc tiéu an toan hang hai va hiéu qua kinh té.

Trong kinh doanh van tai tau hang khé tdng hop, viéc thda man hai muc tiéu néu trén khoéng
hoan toan dé dang khi ma thj trudng khéng 6n dinh, chiu tac déng cla cac yéu td chi phi dau vao
theo thdi gian. Thuc té, nhiéu cha tau cta Viét Nam da gap khé khan trong viéc khai thac doi tau
hang kho téng hop trong théi gian qua ma nguyén nhan co ban 1a do viéc phan bd tau vao cac tuyén
chua thuc sy khoa hoc, cac tau c& nhé va lac hau van phai di xa trong khi cac tau c& Ion, hién dai
lai di qua gan.

Hién nay cac nghién ctru trén thé gi¢i va & Viét Nam cha yeu tap trung vao linh vyc van tai
container, con nghién cu vé van tai tau hang khé téng hop thi hau nhw coi nhe. O Viét Nam, chua
c6 cac nghién ctvu cdng bd chira c& tau nao cu thé hoat ddng khai thac trong ving nao la tdi wu, chi
¢6 céng bd nhu cau tau hang khé tdng hop theo quy mé va ¢ trén cac tuyén chinh trong Quyét dinh
1517/2014-QD-TTg phé duyét Quy hoach phat trién van bién Viét Nam dén nam 2020, dinh hwéng
dén nam 2030...

Vi vay, viéc nghién cru tim ra cac vung hoat déng ti wu cho cac c& tau hang khé tbng hop
cla chi tau Viét Nam la rat hivu ich, gép phan nang cao hiéu suat khai thac va hiéu qua kinh doanh
cho ho trong nhirng diéu kién nhat dinh theo tirng giai doan, cu thé tir 2020 dén 2025.

2. Noi dung chu yéu
2.1. Nang lwc déi tau hién tai va dinh hwéng phat trién dén nam 2030
2.1.1. Néng Ilwc dbi tau hién tai

Tau hang khé téng hop: Theo dang kiém Viét Nam va dang ky tau bién Viét Nam, tau hang kho
tbng hop duoc xép vao nhém loai tau bach héa (General Cargo Ship). Loai tau nay duoc thiét ké va st
dung dé chuyén ché tat ca cac loai hang khd cé bao géi riéng hodc khdng cé bao goi riéng.

Dai tau hang kho téng hop thé gii cé xu huwéng gidm theo thoi gian. Theo thdng ké hang nam
ctia UNCTAD vé van tai bién (Review of Maritime Transport) cho thay quy moé doi tau nay giam tw
108,9 Trieu DWT vao dau nam 2011 (chlem 8% tong DWT d6i tau thé gioi) xubng con 74,8 Triéu
DWT vao cudi ndm 2018, (chiém khoadng gan 4% tbng DWT cla d6i tau thé gisi) [5].
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Doi tau hang kho tdng hop cla Viét Nam (VN) ciing c6 nhirng bién dong vé téng trong tai
trong co’ cau doi tau bién VN, gidm nhe t&r hon 3,06 triéu DWT nam 2011 xudng con 2,67 triéu DWT
vao cudi nam 2018, chiém hon 37% tdng trong tai ddi tau bién Viét Nam [1]. So véi doi tau bién thé
gidi thi ty trong tau bach hoéa cta Viét Nam qua cao so v&i cac loai tau khac trong xu hwéng chung
cla thé gi¢i (gap hon 9 1an so véi thé gidi). Theo cac bao cao théng ké clia nganh Hang hai Viét
Nam hang nam thi doi tu nay dang hoat dong kém hiéu qua, can phai thay dbi ca vé lwong va chéat
trong thoi gian téi. Co ciu céc loai tau bién Viét Nam dwoc chira & Hinh 1.

3,500,000

3,000,000 ® Tau hang roi
2,500,000

2,000,000 ® Tau bach héa
1,500,000 Tau container
1,000,000

® Tau hang Iéng
500,000

0 m Cac loai tau khac

2011 2012 2013 2014 2015 2016 2017 2018

) (Nguon: Cuc Hang hai Viét Nam - Bao céo tong két hang nam)
Hinh 1. Co cdu déi tau bién Viét Nam giai doan tir 2011 dén 2018

2.1.2. Dinh hudng phat trién vé c& tau hang kho téng hop cida Viét Nam dén ndm 2030 [2]
a. Tuyen quéc té

Déi v&i hang bach hoa, tdng hop: S dung tau trong tai 5 + 50 ngan DWT, trong dé:

- Di/dén cac nwéc Dong Nam A, Chau A, siv dung tau 10 + 20 ngan DWT;

- Bi/dén cac nwéc Chau Phi, Chau Au, Chau My, dung tau 30 + 50 ngan DWT.
b. Tuyén trong nuéc

Déi v&i hang roi, bach héa tdng hop: St dung ¢ tau trong tai 1.000 + 10.000DWT.

V6i dinh hwéng phat trién ddi tau hang kho téng hop nhw trén ctia chinh phi Viét Nam dén
nam 2030, nhwng thuwc t& chwa co chl tau ndo cla Viét Nam dat dong loai tau nay dén c&
20.000DWT, dang dirng lai & c& xap xi 15.000DWT. Xu hwéng khai thac ¢& tau cda loai nay con
kéo dai dén ndm 2025. Pai tau hang kho téng hop clia VINALINES hién dang khai thac cac c&
6.500DWT, 7.500DWT, 8.750DWT, 12.500DWT, 13.200DWT va 14.500DWT [3].
2.2. Vung hoat déng t6i wu cho cdc cé& tau hang khé téng hop theo muc tiéu cwe tiéu chi phi
don vij san lwong van tai
2.2.1.Nguyén ly

Trong cung mét vung hoat déng, c& tau tdi wu vé& mat khai thac la c& tau co chi phi don vi nhd
nhét theo san lwong van tai.
2.2.2.Thiét lap di¥ liéu tinh toan

Dwa vao nguyén ly trén, dé Iwa chon vung hoat dong t6i wu cho cac c& tau khi khai thac trén
cac vung cé tam cw ly khac nhau, can lap bang Ma tran chi phi clia cac c& tau trén cac tuyén voi
cac tham sb tinh toan nhw sau: Cac c& tau (DWTi), Hé sb st dung trong tai toan b cda tau (a), Cw
ly van chuyén (Lj) hay Vung hoat déng, téc d6 khai thac (Vi), Thoi gian khai théc clia tau theo cac
tac nghiép chay (Tc) va db (Td), Nang suét lam hang tai cang (Pi), Chi phi c6 dinh ngay tau (Fixed
cost), cac chi phi phat sinh trong khi thire hién chuyén di (Voyage costs) lién quan dén nhién liéu
ngay chay, ngay dé, chi phi sl dung cau bén va phi, lé phi cang bién.

Chi phi don vi cGia tau gdm chi phi don vi tinh cho 1 Tan va cho 1 Tén - Hai ly hang dwoc
van chuyén trén méi vung khai thac nhat dinh trong diéu kién hang hai nhw nhau.

Chi phi don vi clia tau cho 1 Tan hang van chuyén dwoc tinh theo cong thirc sau day [4]:

uc, — 2.C.  (USD/T4n) 1)
Q
Chi phi don vij ciia tau cho 1 Tn hang trén 1 Hai ly (Tan luan chuyén) dwoc tinh theo cong
thirc sau day:
uc,., - 2.C:  (USD/T4n - Hai Ly) @)

Trong cbéng thre (1) va (2):
UCr la chi phi don vi van chuyén cho 1 Tan hang (USD/T4n);
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UCtnm: chi phi don vi van chuyén cho 1 Tan hang trén 1 Hai ly (USD/T4n - Hai ly);
> C la téng chi phi khai thac cta tau trong vung j (USD);
Q la tbng san lwong hang héa van chuyén cla tau trong chuyén di (Tan);
QL la tbng lwong luan chuyén hang hoéa cla tau trong chuyén di (Tan - Hai ly);
(Chuyén don gidn: QL=Q*L)

Téng chi phi khai thac cta tau dwgc xac dinh nhw sau:

> C=(Tc+Ta)*CcotTc*CnictTa*Cnig+Ta*DW T*CecautautRLephicang; (USD) 3)
Trong §o:
T 1a tdng thoi gian tau chay (ngay);
Tq la tdng thoi gian tau db trong chuyén di (ngay);
DWT Ia trong tai toan bo cla tau (Tan);
Cco la chi phi cb dinh ngay tau (gan véi Co); (USD/ngay);
Chic la chi phi nhién liéu ngay tau chay (gan véi C1); (USD/ngay);
Cnia la chi phi nhién liéu ngay tau dd (gan voi C2); (USD/ngay);
Ccautau 12 chi phi tau phai trd cho viéc str dung cau tau/khu neo (gan véi C3) (USD/ngay);
Ris phi cang 1a 1& phi cang cho ca chuyén di (gan va&i R4, chi tinh theo c& tau va khéng phu

thudc thoi gian tau dé); (USD/chuyén).

Gan cac dai lvgng Co, C1, C2, C3 va R4 vao cdng thirc 1.2 ta dugec:

SC =(Te+Ta)*Co + (T*CL)+ (Ta*C2) + (T#*DWT*C3) + R4; (USD) (4)

2*Q  2*a*DWT

:(nga
5 5 (ngay)

. L N
V&i: T =V;(|\|gay); va T, =

Trong do6:

Q la khéi lwvong hang héa ma tau i van chuyén dworc trong chuyén di (Tan);

(Dbi véi céc tau hang kho téng hop trong hinh thike kinh doanh vén tai chuyén thi cac chuyén di
mang tinh phé bién la chuyén di mét chiéu, do vay khéi luong hang héa duoc tinh la Q= a*DWT);

L 14 khodng cach van chuyén (vung hoat dong) cla tau i (Hai ly);

V I téc d6 khai thac cta tau (Hai ly/ngay);

a la hé sé loi dung trong tai toan bd (DWT) cua tau, hé sd nay phu thudc mirc dw trik chuyén
di cla tau nhiéu hay it. Chuyén di cang xa thi hé sé nay cang gidm. Hé s6 nay lay theo thuc té tinh
toan clia cac c& tau theo cac viing hoat dong, la ty sé gitra trong tai thwe chd hang va trong tai toan
bd. Trong tai thwe ché clia tau (Deadweight Cargo Capacity) |a hiéu sé gitva DWT va cac thanh phan
trong lwong can thiét khac ma tau mang theo trong chuyén di nhw: Nhién liéu, nwéc ngot, lwong
thwe thwe phdm (chi tinh dd cho tirng chuyén di don gidan mét chiéu cé tinh thém dén dw trir t6i thiéu
tr 15% dén 20%), thuyén vién, ...

P & nang suét binh quan bbc va d& hang tai cac cang trong chuyén di (Tan/ngay).

Thay Tc va Tq vao cong thirc (4) ta co:
L, 2*a*DWT L, 2% * DWT 2% * DWT 2

SC =G T G NG ()G () *C) + RGUSD) ()
2.2.3. Tinh toan chi phi don vi theo cac phwong an cé tau va vung hoat dong

Dé tim ra duoc c& tau téi wu trén cac vung khai thac khac nhau, ching ta 1ap Ma tran tinh
toan cho cac phwong an bé tri tau véi cac c& tau twong dwong véi mot sb tau hién thdi ciia Téng
cong ty Hang hai Viét Nam (Vinalines) dang dwogc khai thac b&i cac cong ty thanh vién.

Chon mé&u tau tinh todn (ng voi déi tau hién tai gém 5 c& tir 6.500DWT dén 14.500DWT véi
cac tham so tinh toan nhw mo ta trong Bang 1.

Béang 1. Cédc tham sé tinh todn cé& tau téi wu

C& tau (DWT) 6.500 | 7.500 | 9.000 | 12.500 | 14.500
Téc do (Hai ly/h) 12 12,5 13 13,5 14
Chi phi cb dinh ngay (USD/ngay), (Co) 3.000 | 3.500 | 4.000| 4.600| 5.000
Dau FO chay (T/ngay) 8,5 9,3 10 11 12
Dau DO chay (T/ngay) 0,8 1,0 1,2 1,4 1,6
D&u DO d6 lam hang (T/ngay) 1,5 1,8 2,0 2,2 2,5
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Chi phi nhién liéu chay (USD/ngay), (C1) 3.840 | 4270 | 4.660| 5.225| 5.680
(C1=bon gia nlc * suat tiéu hao/ngay)

Chi phi nhién liéu d6 (USD/ngay), (C2)

(C2=Pon gia nid * sudt tieu hao/ngay) 825| 990} 1100 1.210| 1.375
*Phi cAu tau (USD/DWT - ngay dd), (C3) 0,0131 | 0,0131 | 0,0131 | 0,0131 | 0,0131
*Cac khoan € phi cang (trong tai, bao dam

hang hai, hoa tidu, lai d4t,..), (R4) 3484 40291 4421 639 6,526

Nguéry Théng ké déi tau cta Vinalines
*Théng twr 01/2016-BTC quydinh vé Biéu mirc thu Phi, Lé phi Hang hai.
Viéc tinh toan va két qua tinh cac chi phi theo cac tac nghiép chinh clia c& tau 6.500DWT duoc
chira & Bang 2, dwa vao cong thirc (5), v&i ndng suét 1am hang tai cac cang tinh & mdc binh quan la
2.000 tAn/ngay ké ca ngay & va chd nhat (Loading/Discharge Rate: 2.000MT Per WWD-SHINC).

Bang 2. Chi phi cua tau 6500 DWT theo cac vung hoat déng (Li)

. Céc chi phi (USD) R .

DWT | iy | VKU| @ [ ceann T NPT NN T caugu [ Lephi | T3S
1) @ | @ | @ | colpP2apwry) Lo Cizabwr | 28DWTLC: | cdng | o o7l o

: v P R4

(5) (6) @) (8) 9) )
500 | 288 | 0,99 2614756 | 7.031.25 | 5.791,50 | 547,94 | 3.484 | 43.002,25
1.000 | 288 | 0,98 3149511 | 14.062,50 | 5733,00 | 542,41 | 3.484 | 55317,02
6.500 1500 [ 288 | 0,97 36.842,67 | 21.093,75 | 5.67450 | 536,87 | 3.484 | 67.631,79
2.000 | 288 | 0,96 42.190,22 | 28.12500 | 5.616,00 | 531,34 | 3.484 | _ 79.946,56
2.500 | 288 | 0,95 47537,78 | 35.156,25 | 555750 | 52580 | 3.484 | 92.261,33
3.000 | 288 | 0,94 52.88533 | 42.187,50 | 5.499,00 | 520,27 | 3.484 | 104.576,10
3.500 | 288 | 0,93 58.232,80 | 49.218,75 | 5.440,50 | 514,73 | 3.484 | 116.890,87

Céc ¢6 tau khac cling tinh twong tw theo cac tham s6 clia tirng ¢& duoc lay tir Bang 1 va két
qua tinh toan theo bang ma trén dinh dang ttr c6t (1) den c6t (10) giong nhuw trong Bang 2. )
Thong qua ket qua tinh toan tong chi phi cung véi viéc str dung cac gia tri clia cac tham so6 a,
DWT, L, chi phi don vj cla tirng c& tau trén cac vung hoat déng dwoc chira & Bang 3.
Béang 3. Chi phi don vij cua cdc c& tau tinh theo Tan (UCr) va Tan - Hai ly (UCtnw)

L 6500 DWT 7500 DWT 9000 DWT 12500 DWT 14500DWT
(Haily) | UCr UCtnm UCr | UCinm | UCr | UCram UCr UCtnm UCr UCtnm
500 6,68 13,37 7,02 14,04 7,17 14,33 7,4 15,49 8,28 16,.57
1.000 8,68 8,68 8,86 8,86 8,76 8,76 9,02 9,02 9,45 9,45
1.500 10,73 7,15 10,73 7,16 10,38 6,92 10,31 6,88 10,65 7,10
2.000 | 12,81 6,41 12,65 | 6,33 | 12,04 | 6,02 11,64 5,82 11,86 5,93
2.500 14,94 5,98 14,61 5,84 13,73 5,49 12,99 5,20 13,11 5,24
3.000 17,12 5,71 16,61 5,54 15,46 5,15 14,38 4,79 14,37 4,79
3.500 19,34 5,52 18,65 5,33 17,22 4,92 15,79 4,51 15,67 4,48

Don vj tinh ctia UCr tinh bdng USD/T4n, ctia UCtw bdng 103USD/Tan-Hai ly

_Tir két qua tinh toan & Bang 3, dé nhin ré hon ¢& tau téi wu theo cac khoang cach (viing) van
chuyén, chung ta chuyén qua do thi Hinh 2 va Hinh 3.

0.018000
0.016000
0.014000 +{—
0.012000 1
0.010000
0.008000
0.006000
0.004000 H
0.002000 B
0.000000

25.000

UCtnm

20.000

ucr

= 6500DWT
15.000

=6500DWT

7500DWT

9000DWT 10.000

12500DWT

u14500DWT 5.000 H

[l

500 1000 1500 2000 2500 3000 3500 L

0.000

7500DWT

9000DWT

12500DWT

= 14500DWT

il

500 1000 1500 2000 2500 3000 3500 L

Hinh 2. Chi phi don vi céc cé tau theo Tan - Hai ly

Hinh 3. Chi phi don vi céc ¢ tau theo Tan
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2.2.4. Vung hoat déng khai théc téi wu cho déi tau hang khé téng hop cua Viét Nam

) Trén ving hoat dong c6 khoang cach tir 500 hai ly dén 1.000 hai ly thi tau c& 6.500DWT la
toi wu v&i chi phi don vi tinh theo tan va theo tan - hai ly déu nh,() nhat so v&i cac c& khac trong vung
dé. Ngoai ra tau c& 7.500DWT trén vung nay cling c6 chi phi t6i wu hon so v&i 3 cd con lai.

Trén vung hoat ddng c6 khoang cach trén 1.000 dén 2.000 hai ly thi tau c& 9.000DWT co chi
phi don vi theo tan nhé nhat. Vung twr trén 2.000 den 3.000 hai ly thi tau c& 12.500DWT t6i wu so
vGi 14.500DWT, nhwng vung tir hon 3.000 hai ly dén 5.000 hai ly [4] thi tau 14.500DWT t0i wu nhat.
Cac vung hoat déng t6i wu cho cac cé tau dwoc chira & Bang 4.

Két hop voi phan mém Netpas Distance do khoang cach gitra cac cang bién thé gidi, cac
vung hoat déng t6i wu cho céac c& tau dwoc chira & Bang 4.

Béng 4. Céc c& tau hang khé téi wu cua Viét Nam theo cdc ving hoat déng khai thac

B By O] Khoang cach Mat hang Co tau
U VT S (Hai ly) cha yéu (DWT)
Can Tho - Mién Trung . . 6.500
1 | Mién B&c - H Chi Minh 500 dén1.000* G\‘;‘;’t ﬁ’iza'xzacguhnoa’ 7.500
H& Chi Minh - Philippine Atlieu xay dwng 9.000*
Mién Bac - Can Tho . Bach héa, Gao bao,

2 | H® Chi Minh - Indonesia/ Nam A o Xi mang bao, 12500

HO Chi Minh - Trung Quoc/ Han Quoc ) Vat liéu xay dwng )
3 HCM - Pong Bac Ch?u Phi Trg”en 2.000 Gao bao, Vét liéu xay 12.500
HCM - Nhat Ban, Triéu Tién dén 3.000 dwng, Sét thép 14.500
4 HCM - Trung Bong, Nam Phi Trén 3.000 Gao bao, Sat thép, 14.500

Tuyén ché thué nwéc ngoai dén 5.000 Lam san )

3. Két luan

Viéc tinh toan chi phi don vi cho cac hang khd tdng hop c& tau theo cac viing hoat dong khac
nhau théng qua cac cong thirc va cac bwdc tinh dwoc gioi thiéu & trén la ddm bao tinh khoa hoc
tng dung trong [inh virc van tal bién va du do tin cay. Két qua tinh toan phu hop véi bdi canh thuc
té hién nay va trong twong lai gan Viéc phan vung hoat dong t6i wu cho cac c& tau phu hop nguyén
ly loi thé nher quy mé van tai. Két qua phan vung nay cé thé dung dé tham khao ap dung cho ddi tau
hang kho tdng hop cla Vinalines va mét sé chd tau khac trong giai doan tlr ndm 2020 dén nam
2025. Cy thé:

- Trong diéu kién thi trwong 6n dinh, khi nhan dwoc mét don hang (Cargo Offer) c6 khodng cach
gitra hai cang bbc va d& hang ndm ngoai viing hoat déng trong Bang 4 thi cac chi tau c6 thé can
nhéc va bd qua co hoi d6 dé dén nhan mot co hdi khac tét hon, tranh vdi vang ra quyét dinh dan
dén hiéu qua kinh doanh thp hon va vé tinh tao ra sy canh tranh khéc liét theo kiéu “Lan Vung” cla
cac cd& tau. Nguyén ly van hanh cia thj trwdng van tai bién |a “Mébi c& tau c6 mét thj trurong riéng, cé
gia ca riéng twong (rng véi kich cé cua céac 16 hang”;

- Trong trung hop dang khai thac cac c& tau trén cac tuyén chay theo cac hop ddng kiéu
C.O.A (Contract Of Affeightment - Hop dong thau khoan van tai cac 16 hang I6n) c6 vung hoat dong
nam ngoai Bang 4 thi cac chi tau co thé can nhac tai ciu tric c& tau phu hop vao dung ving hoat
dong tbi wu dé dem lai hiéu qua cao hon khi gia ca cta hop ddng C.0.A da cb dinh theo thoi gian.
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CHAT LUONG DICH VU VA SU HAI LONQ CUA KHACH HANG
TRONG THUONG MAI DIEN TU VIET NAM
E-SERVICE QUALITY AND CUSTOMER SATISFACTION
IN VIETNAM’S E-COMMERCE
NGUYEN TH| HOA
Khoa Quan tri - Tai chinh, Trwong BDai hoc Hang hai Viét Nam
Email lién hé: hoanguyen@vimaru.edu.vn
Tom tat
Bai bdo nay nhdm muc dich kiém tra méi quan hé gitra chét long djch vu dién ti cta cac
trang ban hang dién tir tai Viét Nam va sw hai long ctia khdch hang. Phén tich hbi quy duoc
str dung dé khang dinh méi lién hé nay. Di¥ liéu duoc thu thap tir 584 khéch hang cua bén
trang thuong mai dién tir I6n tai Viét Nam, bao gém: adayroi.com, lazada.com, shopee.vn
va tiki.vn. Thay cho yéu té hitu hinh (co sé vét chat), hé thong ki thuét cong nghé théng tin
la mét nhén té cda chét lvong dich vu dién t. Thém vao dé, sw hoan thanh don hang (théa
thuén va giao hang) vén khéng phai la nhéan té chi chét nhét tao nén chét luong dich vu
truyén théng, nhung lai la yéu té dnh hudng manh mé dén sw hai long cta khach hang
trong thwrong mai dién tir. Tir do, nghién ctru duwa ra gidi phap quan ly cho céac trang thuong
mai dién tir Viét Nam.
Terkhéa: Chét long dich vu dién ti, sw hai 1dong khach hang.
Abstract
The aim of this paper is to examine the relationship between e-service quality of e-
commerce sites and customer satisfaction in Vietnam. The regression analysis is used to
confirm this positive association. Data was gathered from 584 customers of the four most
widespread online shopping sites in Vietham (adayroi.com, lazada.com, shopee.vn, and
tiki.vn). Instead of tangibles in traditional service quality, the technical system is one of the
dimension of e-service quality. In addition, order fulfilment which is not the vital dimension
in traditional service has strong impact on customer satisfaction in e-service. Managerial
solutions have been drawn from the research results.
Keywords: E-service quality, customer satisfaction.
1. Gi&i thiéu

Mbi quan hé gitra chét lwong dich vu va sy hai long cua khach hang da dwoc khang dinh
trong nhiéu nghién cru vé thwong mai va dich vy truyén théng. Tuy nhién, nghién cru vé chét lvong
dich vu trong linh virc thwong mai dién tk, v&i nhirng khac biét so voi thwong mai truyen thong van
con kha it nghién ctu dinh lwong tai Viét Nam. Nghién ciu nay nhdm kiém ching: cac nhan td cla
chét lweng dich vu cé thyc sw anh hwéng dén sw hai Iong khach hang cua cac trang thwong mai
dién tlr tai Viét Nam.

2. Téng quan vé chat lwong dich vu dién to

Chét lwong dich vu truyén théng, von &m chi trai nghiém clia cac khach hang khong st dung
Internet, 1a sw so sanh gitra ki vong khach hang va thuwe t& déi véi dich vu dwoc cung cip béi nha cung
cép [4, 9,19]. Mét khac, chét lwong dich vu dién tir dwoc xac dinh Ia nhitng diéu kién ma mét trang web
c6 thé tao ra, giup nhikng giao dich mua sam truc tuyén va giao hang mét cach hiéu qua [18].

Trong sb cac mé hinh lién quan dén danh gia chat lwong dich vu dwoc cung cip bdi mét trang
web, tac gid nhan thdy mé hinh etailQ [17] dwoc xay dwng béi Wolfinbarger va Gilly va E-S-Qual
[13] ctia Parasuraman va cong s, la twong déi phu hop dé danh gia chat lwong dich vu dién t& vi
céac ly do sau: (a) Hai md hinh nay xem xét toan bd qua trinh cung cap dich vu tir khi bat d4u dén khi
két thac. Vi thé hai mé hinh nay da danh gia sw hoan thanh dich vu la mét khia canh cla chat lwong
dich vu. Trong khi nhiéu mé hinh khac chi tap trung vao twong tac gitra con ngudi va trang web; (b)
Céac mé hinh nay duwoc thiét ké phu hop dé danh gia giao dich mua hang truc tuyén. Chinh cac tac
gi& dé xuat mo hinh da thir nghiém mé hinh dwa trén phan hdi ctia ngwdi mua thye sw, nhivng nguoi
c6 du tw cach dé danh gia chat lwong dich vu sau khi da hoan thanh giao dich. Trong khi nhiéu mé
hinh khac th&r nghiém moé hinh qua danh gia ctia khach hang gia dinh; (c) Hai mé hinh nay da dwoc
kiém chirng b&i mdt sd nghién ciru dinh lwong trén thé gisi va cac thang do chét lwong dich vu da
dwoc chirng minh tinh hiéu qua.

Theo Wolfinbarger va Gilly, chat lwong dich vu ban 1& dién tlr dwoc danh gia qua bdn nhan té:
Thiét ké trang web (Website design); Sw hoan thanh hay su tin cay (Fulfilment/reliability); Bdo mat
hay Quyén riéng tw (Security/Privacy) va Chdm séc khéch hang (Customer service). Theo
Parasuraman va cong sw, chat lwong dich vu dién t& gdm 7 nhan té (thuwéng xuyén va khong thuweng
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xuyén): Tinh hiéu qué (Efficiency); Sw sdn sang ctia hé théng (System Availability); St hoan thanh
dich vu (Fulflllment) Quyén riéng tw (Privacy), Sw dép (ng (Responsweness) Sw béi thuong
(Compensation) va Lién lac (Contact). Tuy nhién cac mé hinh nay khong thé duoc gitr nguyén va
kiém ching tai thi trvong thwong mai dién tr Viét Nam vi mot sé ly do sau: Boi thuong
(Compensation) va Quyén riéng tw (Privacy) dwoc coi & mét trong nhirng nhan t cta chét lwong
dich vu dién t&, nhwng & thi trwéng Viét Nam: (1) khach hang tai Viét Nam khéng dwoc cam két boi
thworng trong nhiéu trwdng hop, chang han hang bi giao tré, hodc da chét don hang dién t& nhwng
ngudi ban khoéng giao hang; (2) Ciing tai Viét Nam, khi khach hang mudn tré lai hang, nhan vién
giao hang thuwéng sé khdng dén tan nha nhan lai ma khach hang phai tw mang hang dén giao cho
don vj van chuyén dé tra lai nguoi ban; (3) Phan 16n khach hang mua hang tai trang thwong mai
dién ttr Viét Nam st dung hinh thirc thanh toan khi nhan hang (COD/cash on delivery) thay vi dung
thé tin dung. Nén viéc bao mat thong tin thé tin dung, bao mat thong tin tai chinh ca nhan 1a yéu té
khéng dwgc xem xét khi danh gia chat Ilwong dich vu dién tlr tai Viét Nam. Tém lai chét lweng dich
vu dién tir tai Viet Nam co thé dwoc kiém chirng theo mét cach khac, ma khéng phai la gitr nguyén
hai md hinh néu trén.

Néu can ct trén hai md hinh nay, tac gid nhan thay chat lwong dich vu cé thé dwoc phan chia
thanh céc giai doan: (i) tim hiéu théng tin; (i) hoan thanh giao dich va (iii) giai doan sau ban hang.
Twong (ng v&i ba giai doan 1a ba nhan tb cla chéat lwong dich vu dién t&r, bao gém: (i) Hé théng k¥
thuat; (i) Sw hoan tat don hang va (iii) Cham séc sau ban hang.

Hé thong ky thuat (KT): lién quan dén toc do truyén tai théng tin, cach thirc té chirc ndi chung
cla trang web, va sw dé dang thao tac va twong tac. Cu thé, nhan té nay hwdng dén sy dé& dang
truy cap va téc do truy cap, x& ly giao dich tai mot trang ban hang trwc tuyén; cac tinh ndng mang
tinh k¥ thuat cda trang thwong mai dién tlr d6 [13]; va sw san sang va chi tiét ctia thong tin [17]. Nhan
td nay twong rng vai Thiét ké trang web (etailQ), Tinh hiéu qua va Sy s&n sang cla hé théng (E-S-
QUAL).

Sw hoan tat don hang (HT): dwoc gidi thich 1a hoan thanh cac cam két va thda thuan mot
cach chinh xac trén khia canh: sy s&n c6 hang hoéa va viéc giao hang [13]. Nhan t6 nay khéng
dwoc xem |a nhan té thdng tri trong chét lwong dich vu truyén thdng, nhwng lai ddc biét quan trong
déi voi dich vu thwong mai dién t&. Nhan té twong tw cling xuét hién trong ca hai mé hinh E-S-
QUAL va etailQ.

Cham séc sau ban hang (CS): chinh la nhirng hd tro cla trang thwong mai dién tl sau khi
méi giao dich dwoc thye hién, chéng han bao vé thdng tin clia khach hang: thong tin ca nhan va
théng tin giao dich nhdm tranh nhirng rdi ro tai chinh; va cach x& ly cac van dé rac rbi khach hang
gép phai sau khi mua hang. Nhan té nay twong (rng véi Cham séc khach hang (etailQ); Sy dép tng,
Lién lac va mot phan clia Quyén riéng tw (E-S-QUAL).

3. Phwong phap nghién ctru
3.1. M6 hinh va céc ménh dé nghién ciru

Trong nghién ctru nay, tac gia da dwa ra md hinh nghién clru ma xac dinh chét lwong dich vu
dién t& nhuw mot thang do da nhan té.

Cac gia thuyét
nghién ctu dwoc dé xuét
va thuc hién, bao gébm:

Gid thuyét 1: He

Chét lwong dich vu dién to

Hé théng ky thuat (KT) N

théng k¥ thuat co tac déng ‘SL_J’ hé}i

tich cwc t&i sy hai 1dng Iong,cua

cta khach hang. Sw hoan tat don hang \khach
Gia thuyét 2: Sy (HT) hang (HL)

hoan tat don hang cé tac
dong tich cwc t&i sw hai
ldbng cla khach hang.
Gia thuyét 3: Cham séc
sau ban hang c6 tac déng
tich cwc t&i sy hai long
clia khach hang.
3.2. Thu thap di¥ liéu
Bang hai cho nghién ciru nay dwoc xay dwng dwa trén cac cau hadi tlr hai mé hinh gbc etailQ
va E-S-Qual. Nguwei tra |&i danh gia tivng cau hdi dwa trén thang Likert tiv 1 dén 5, trong d6 1 = Hoan

Cham so6c sau ban hang |+
(CS)

Nguédn: trinh bay béi tac gid
Hinh 1. Mé hinh nghién ctru
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toan ddng y, 2 = Ddng y, 3 = Khdng co y kién, 4 = Ddng y, 5 = Hoan toan khong ddng y. Nguwdi tra
I&i 14 nhirng khach hang thuwe sw da thwe hién it nhat ba giao dich tai mot trong cac web thwong mai
dién t&: adayroi.com, lazada.com, shopee.vn va tiki.vn. Nhirng trang thwong mai dién ter dwoc lwa
chon la nhitng trang phd bién nhét tai Viét Nam khéng chi vé sé lwong nguwdi tham gia giao dich va
ca doanh thu giao dich I&n [10].

Téac gid da nhan duoc 584 tra 16i hop |é (adayroi.com: 105 phiéu hop &, lazada.com: 186
phiéu hop |1&; shopee.vn: 155 phiéu hop 1& va tiki.vn: 138 phiéu hop I1&). Phan I&n nguwdi tra 1&i phdng
vén 1a nhirng khach hang tré hon 40 tudi véi 59% la nam gidi, 41% la ni giGi.

4. Két qua nghién ctru
4.1. Kiém dinh thang do

Téc gid dung phan mém SPSS20.0 dé phan tich nhan tb kham pha va phdn mém AMOS 20.0
dé& phan tich nhan td khang dinh, nhdm kiém tra tinh da nhan té cta thang do. Thang do duoc xac
dinh gdm 3 nhan t6 va 22 bién quan sat doc lap.

Béang 1. Céc nhén t6 cta chat lwong dich vu dién to

Hé thong ky thuéat M6 hinh/tai liéu tham khao
Dé dang di chuyén trong trang web E-S-Qual
Toc d6 tai théng tin E-S-Qual
Dé dang str dung E-S-Qual
Sap xép, to chirc tot E-S-Qual
Dé dang quan ly giao dich E-S-Qual
Dé dang tim théng tin can E-S-Qual
Théng tin dwoc sap xép khoa hoc, hop ly E-S-Qual
Sw hoan tat giao dich

Nhan dwoc dang loai hang da dat mua etailQ
Hang héa nhan dwoc giong nhw théng tin mé ta trén trang thwong etailQ
mai dién t&

Khung thoi gian giao hang hop ly E-S-Qual
Hang dwoc giao nhanh chéng sau khi dat E-S-Qual
Trung thie vé quyeén lgi va wu dai cho khach hang E-S-Qual
Hang dworc giao dung théi gian cam ket etailQ
Cham séc sau ban hang

Bao vé théng tin ca nhan vé thai d6, hanh vi mua hang E-S-Qual

Khéng chia sé thong tin ca nhan véi cac trang ban hang khac
Tinh nang bao méat day du

E
Bao mat thong tin giao dich E-S-Qual
Cac lva chon tién lgi khi tra lai hang E-S-Qual
X ly viéc tra lai hang tot E-S-Qual
Nhirng bdo ddm cho ngwoi mua sau khi mua hang E-S-Qual
Cé chi dan khach hang khi giao dich khéng thanh céng E-S-Qual
Quan tdm dén van dé cta khach hang sau giao dich etailQ
Sw hai long cua khach hang
Hai long v&i nha cung cap hang trén trang thwong mai dién to 8
Hai long v&i trdi nghiém mua sam trwc tuyén 8
Sé tiép tuc tien hanh cac giao dich trong twong lai 13
La sw lwa chon dau tién khi co giao dich twong lai 13

Nguén: két qua phén tich nhan tb bang phan mém SPSS va AMOS

e Chi s tin cay Cronbrach’s alpha I&n hon 0,930, va chi sé tin cay cla tiwng bién quan sat
ciing 1én hon 0,7, trén mic yéu cau [12].

e Phan tich nhan tb khang dinh:

Trong thtr nghiém Kaiser-Meyer-Olkin (KMO) and Barlett’s, hé s6 KMO cua thang do chét
lwong dich vu dao dong trong khodng 0,605 - 0,782, I&n hon 0,5. R rang la chi s& KMO chi can
nam trong khoang 0<KMO<1 va cang Ién cang tbt [2, 14]. M6 hinh c6 gia tri kiém dinh Chi binh
phwong bang 9249,3 va p = 0,000.

Gia tri Eigen cla tirng thang do CS, KT va HT l1an lwot 14 11,951; 1,532; va 1,143, tat ca déu
I&n hon 1. Phwong sai trich cla tirng thang do CS, KT va HT ¢6 gia tri Ién hon 50%, cu thé dao
dong trong khoang 54,32% dén 66,48%.

Két qua cua kiém dinh KMO va Bartlett va gia tri Eigen cho thdy ap dung phan tich nhan té
thich hop trong nghién ctru nay.
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e Phan tich twong quan gitka sy hai long Béng 2. Ma trén xoay
khach hang vé&i cac nhan t6 cia chét lwong dich vu Bién déc Nhan té
cho thdy hé sé twong quan Pearson 0,680 dén lap 1 2 3
0,766. Vi vay tac gia da thuc hién thém kiém dinh da cs1 0.767
cong tuyén khi phan tich hdi quy. Tuy nhién, hé sé '
phong dai phuwong sai VIF (Variance Inflation Factor) Cs2 0,740
nhé hon 2 va co thé khang dinh mrc do da cong | CS3 0,709
tuyén khong quéa nghiém trong [3, 5]. Cs4 0,690
Cac kiém tra dinh luong cho thdy mic @6 [cgsp 0,678
dangntln cay va hop ly cia thang do chat lwgng dich CS6 0678
vu dién tir.
4.2. Kiém dinh gia thuyét Cs7 0,640
Phwong trinh héi quy tuyén tinh dwoc xay | CS8 0,627
dwng nhw sau: HL = 0,326 + 0,138 KT + 0,358 HT CS9 0,605
+0,431 CS. Theo phan tich hdi quy, gia tri R2 bang KT1 0.782
68,5% cho thay mirc d6 gidi thich cia mé hinh T2 0,780
twong doi tot vé mai lién hé gilba ba nhan t6 cla !
chat lwong dich vu dién t& va sy hai long cia [ KT3 0,749
khach hang. Nhw vay gia thuyét 1, 2 va 3 duoc KT4 0,743
chép nhan. Xem xét chi s6 beta va mirc d0 y nghia  [kT5 0,681
ctia mdi nhan t6, cho thay ca ba nhan té déu co KT6 0659
anh hwdng manh dén sw hai long cta khach hang. .
Nhan té c6 anh hwdng manh nhét 1a Cham séc sau | KT/ 0,606
ban hang véi chi s beta 0,431; trong khi Swhoan | HT1 0,764
tét don hang ciing c6 anh huwéng khong hé nhé véi  [HT2 0,723
chi s6 beta 0,358. Hé thong ky thuét chi c6 anh 13 0.706
hudng nhe dén sy hai long cua khach hang (beta — 0691
=0,138). Két qua phan tich héi quy da giup khang !
dinh mé hinh nghién ctru dwoc dwa ra. HTS 0,687
HT6 0,671

Nguén: xtr ly bdng phdn mém SPSS

4.3. Thao luéan

Nghién ctvu nay da khéng dinh ba nhan t ctia chét lwong dich vu dién tkr: Hé thong ky thuét, Sw
hoan tét giao dich va Chdm séc sau ban hang. Trong d6 d&c biét hai nhan t6: Chdm séc sau ban hang
va Su hoan téat giao dich ¢6 anh hwdng Ién ddi véi sy hai long clia khach hang. Chdm séc sau ban hang
am chi viéc bao vé thong tin ca nhan clia khach hang: thai d6 va thoi quen mua hang, théng tin dia chi
nhan hang; khién cho khach hang cé niém tin vé sy an toan khi giao dich dién tl; cung cip cho khach
hang céac Iwa chon trd hang thuan tién va sén sang giai quyét cac van dé cla khach hang. Sy hoan tat
giao dich cha yéu lién quan dén tbc dd, khoang thdi gian, va sw chinh xéc ctia thda thuan mua ban va
viéc giao hang. Vi vy cac trang thwong mai dién t& tai Viét Nam nén dau tw vao cac nhan t6 nay. Mot
sb nghién ctru trong qua khtr ciing khéng dinh s hoan tét giao dich chinh 1a nhan té cé strc anh hwéng
I&n dén sy hai long cla khach hang [1, 8, 11, 13].

Phan tich hdi quy cho thay chat Iuo’ng hé théng ki thuét c6 it anh huéng dbi v&i sy hai long cla
khach hang va it &nh hu’o’ng hon hai nhan t6 con lai. Két qua nay cé thé dwoc gidi thich nhuw sau: Khach
hang ngay nay cé thé dé dang thuc hién giao dich mua hang trwc tuyén 24/7 théng qua cac trng dung
trén dién thoai théng minh hay st dung mot may tinh thong thwong, nho vao sy phat trién clia cong nghé
théng tin tai Viét Nam. Thém niva, cac nha dau tw nwéc ngoai dau tw vao céc trang thuo’ng mai dién to
lazada.com, shopee.vn va tiki.vn khéng chi mang theo dong vén ma con mang theo cé nén tang cong
nghé ma ho da st dung & céc thi trwdng khac [7, 15, 16]. M6t ly do khac la Iwc lwgng lao dong tai Viét
Nam duoc danh gia cé nén tang gido duc tbt va thich trng cdng nghé tbt [6]. Vi vay, yéu tb cong nghé va
ky thuat khong phai la mét rao can phat trién thi trwéng thuwong mai dién to tai Viet Nam.

5. Két luan

Nghién ctu nay da khéng dinh rang médi quan hé truyén théng gitra chat lwong dich vu va sy
hai long ctia khach hang van tiép tuc ton tai trong nén tang thuwong mai dién t&. Tang chat lwong dich
vu ciing lam tang sw hai long cla khach hang. Bbi véi thwong mai dién tlr, cac don vi cung cép dich
vu can chu trong nhiéu vao sy hoan tat giao dich va chdm séc khach hang sau giao dich.

84 Tap chi Khoa hoc Céng nghé Hang hai S6 60 - 11/2019



CHAO MUNG KY NIEM NGAY NHA GIAO VIET NAM 20/11

TAI LIEU THAM KHAO

[1] Hans H. Bauer va cong sw, eTransQual: Cach tiép can dua trén quy trinh giao dich dé ndm bat
chét lurong dich vu trong mua sdm truc tuyén, Tap chi Journal of Business Research, Sé 59 (7),
tr. 866-875, 2006.

[2] Cerny, C., va Kaiser, H., M6t nghién ctru vé hé sé KMO (measure of sampling adequacy) trong
ma trén tuong quan phén tich nhén té, Tap chi Multivariate Behavioral Research, Sé 12 (1), tr.
43-47,1977.

[3] GoémezR.S. va cong sw, Chudn doan da cdng tuyén duroc &p dung trong tinh toén hé sé phéng
dai phuong sai, Tap chi Journal of Applied Statistics, S 43, Tap 10, tr. 1831-1849, 2016.

[4] Christian Grénroos, Quén tri va marketing chién luoc trong linh vuc dich vu, Nha xuét ban
Swedish School of Economics and Business Administration, Helsingfors, 1982.

[5] Hair, J. va cong sw, Phan tich di¥ liéu da bién, NXB Pearson Prentice-Hall, 2010.

[6] Casey Hynes, Vi di déng va gi6i tré am hiéu céng nghé thuc déy téng truéng thuong mai dién
tr tai Viét Nam, 2018, xem tai https://www.forbes.com/sites/chynes/2018/03/25/mobile-wallets-
and-tech-savvy-youth-driving-e-commerce-growth-in-vietnam/#596706be5fa8 (truy cap ngay
08/4/2019).

[7] ViétNam News, Téng giém déc diéu hanh cla Lazada néi réng: Lazada di d4u trong thuong mai
dién tir tai Viét Nam, 2014, xem tai http://bizhub.vn/business-insight/lazada-at-the-forefront-of-
vh-e-commerce-says-ceo_8739.html (xem ngay 08/4/2019).

[8] Lee, G., vaLin, H., Nhan thirc cta khach hang vé chét luong dich vu dién ti trong mua sém
trire tuyén, tap chi International Journal of Retail & Distribution Management, Sé 33 (2), tr.
161-176, 2005.

[9] Lewis, R. C., va Booms, B. H., Céc khia canh marketing ctia chét luong dich vu, Hoi thdo Céac
quan diém méi néi v& Marketing dich vu, Nha xuét ban AMA, tr. 99-107, 1983.

[10] VNmedia, Bdng xép hang top 50 doanh nghiép thuong mai dién tir Viét, 2018. xem tai
http://mwww.vnmedia.vn/cong-nghe/201803/bang-xep-hang-top-50-doanh-nghiep-thuong-mai-
dien-tu-viet-597842/ (truy cap ngay 08/4/2019).

[11] Amrul Asraf Mohd-Any, Nhan thirc clia ngudi tré vé chét lwong dich vu tric tuyén, Tap chi
International Journal of Electronic Marketing and Retailing, S6 2, Tap 7, tr. 91-114, 2016.

[22] Nunnally, J., va Bernstein, I., Ly thuyét tdm ly hoc, NXB McGraw-Hill, New York, 1994,

[13] Parasuraman, A., Zeithaml, V. A., & Malhotra, A.. E-S-QUAL: Mét thang do nhiéu yéu t6 dé
danh gia chat lwong dich vu dién tt, Tap chi Journal of Service Research, S6 3, Tap 7, tr. 213-
233, 2005.

[14] Pett, M. A. va cdng s, Hiéu vé phan tich nhan t6, Nha xuat ban SAGE Publications, Inc, 2003.

[15] Reuters, JD.com mé& rong s hién dién tai Bong Nam A qua cach dau tv vao Tiki.vn cla Viét
Nam, 2018, xem tai https://www.reuters.com/article/us-jd-com-tiki-vn-funding/jd-com-widens-
southeast-asia-presence-by-investing-in-viethams-tiki-vn-idUSKBN1F5075, truy cap 08/4/2019

[16] VIR., Shopee dat muc tiéu mé réng dau chan tai thi trwéng thwong mai dién t&r Viét Nam, 2017,
xem tai http://www.vir.com.vn/shopee-aims-to-expand-its-footprint-in-viethams-e-commerce-
market-51198.html (truy cap ngay 08/4/2019).

[17] Wolfinbarger, M., va Gilly, M. C., eTailQ: Pa phuong hda, do lwéng va dw doan chét lwgng dich
vu ban 1&, Tap chi Journal of Retailing, S6 79 (3), tr. 183-198, 2003.

[18] Zeithaml, V. A. va cdng sw, Chat lvgng dich vu cung cap qua céc trang web: Danh gia vé
céac kién thirc ton tai, Tap chi Journal of the Academy of Marketing Science, Sé 30 (4), tr.
362-375, 2002.

[19] Zeithaml, V. A., va Berry, L. L., M& hinh khai niém vé chét lwong dich vu va y nghia cla né
ddi v&i nghién ciru twong lai (SERVQUAL), Tap chi The Journal of Marketing, Sé 49 (4), tr.
41-50, 1985.

Ngay nhan bai: 08/4/2019
Ngay nhan ban stra: 08/5/2019
Ngay duyét dang: 20/5/2019

Tap chi Khoa hoc Céng nghé Hang hai S6 60 - 11/2019 85



CHAO MUNG KY NIEM NGAY NHA GIAO VIET NAM 20/11

THUYC TRANG VA CAC GIAI PHAP CAI THIEN MOI TRUONG PAU TU
TRUC TIEP NU'G'C NGOAI TAI VIET NAM
SITUATION AND SOLUTIONS TO IMPROVE THE ENVIRONMENT FOR

FOREIGN DIRECT INVESTMENT IN VIETNAM
NGUYEN THI THU HUONG
Khoa Kinh té, Truong Pai hoc Hang héi Viét Nam
Email lién hé: huongntt.ktb@vimaru.edu.vn
Tém tat
Lwong vén FDI vao Viét Nam lién tuc tdng trong nhiing ndm qua, nhung so véi mét sb6 quéc
gia khéc trong cung khu virc Béng Nam A nhw Singapore, Indonesia hay Malaysia thi Viét
Nam vén con thép hon rat nhiéu. Bai viét van dung phwong phép nghién ciru théng ké, phan
tich, tbng hop dé xem xét céc van dé trong méi truwdng déu tw cla Viét Nam trong tuong
quan véi mét sé quéc gia khac cung khu vue, tir dé dé xuat mot sé giai phap dé cai thién
méi trvong dau tw cua Viét Nam.
Twr khéa: Méi triong dau tw, Péng Nam A, FDI.
Abstract
Althought FDI of Vietham has continuously increased, it is much lower than some countries
in Asian such as Singapore, Indonesia, Malaysia,... The article uses analytical, statistical
research methodologies to compare elements in investment environment of Vietham with
other countries in Asian and propose some solutions to improve Vietham's investment
environment.
Keywords: Investment environment, ASEAN, FDI.
1. Dat van dé

Ngudn vén dau tw tryc tiép tr nwdc ngoai FDI gitr mdt vai trd quan trong trong phat trién kinh
té cha Viét Nam trong nhirng nam qua. bay la mét nhan t& quan trong gép phan hinh thanh nén cac
khu cong nghiép, khu che xuat; da dang hoéa cac chiing loai hang hoa va thi trwong trong xuét nhap
khau; giai quyet van dé vé viéc lam cho nhiéu ngu®i lao dong; gitp quan hé déi ngoa| cua Viét Nam
v&i cac quéc gia khac trong va ngoai khu vwec dwgc mé rong,... Theo thdng ké ctia Ngan hang thé
gi&i (WB), Viét Nam la mét qudc gia cé tbc do thu hat FDI I16n trong khu vyc. Trong giai doan 2012-
2018, vén FDI vao Viét Nam tang trung binh 11,6%/nam. Tuy nhién, lwong vén FDI vao Viét Nam
chi béng khoang 1/7 Singapore trong khi dién tich d4t dai ctia Singapore chi bang khoéng 1/470 Viét
Nam [4].

Thu hat FDI la mét van dé da dwoc nhiéu tac gia nghién cru. Tiéu biéu nhu: nghién clru “Cac nhan
t6 quyét dinh dong vén FDI & cac nuée chdu A’ do Nguyén Minh Tién va Nguyén Van Bdn hoan thanh vao
nam 2014 trén co s& sb liéu trong giai doan 1990-2011 vé& FDI clia 11 qudc gia chau A da dwa ra két luan
rang d6 mé thuwong mai, lao déng va quy mé thi triéong 1a cac nhan té quyét dinh dong vén FDI, tuy nhién
chua nghién ctru dwoc cac yéu t6 khac clia méi trudng dau tw nhw van dé vé mai trudng chinh tri xa hoi
hay thd tuc vé hanh chinh; twong tuw, nghién cru “Dau tu trure tiép nuoc ngoai: mét s6 van dé vé thuc trang
va giai phap” cua Vién nghién ctru quan ly kinh te trung wong nam 2017 d4 chirarang cacnha dau tw nuéc
ngoai khi ra quyét dinh dau tw sé& xem xét mét sb yéu tb cua moi trrong. dau tw nhw sy 6n dinh vé chinh tri
va kinh t& vi md, tha tuc hanh chinh, co s& ha tang nguon nhan Iwc, thé ché va bai viét méi chi dirng lai &
viéc tim ra cac yéu t6 ndy ma chwa nghién ctvu thuc trang céac yéu t6 nay & Viét Nam nhw thé nao. Hon
nira, chua cé mdt nghién ciru ndo nghién clru mét cach tdng thé vé mai trérng dau tw clia Viét Nam trong
twong quan véi cac quéc gia khéc ciing khu vire. Theo UNCTAD: “méi truong déu t bao gém céc yéu to
sau: moi truong chinh tri xa héi, méi truong phép ly va hanh chinh, méi truong kinh té, mai truong co sé ha
tdng va mai truong lao dong’. Bai viét sé phan tich cac yéu tb trén cla moéi trwong dau tw clia Viét Nam
trong twong quan véi mot sd quéc gia khac cung khu vire, tir d6 d& xuét moét sb giai phap dé cai thién moi
trwdong dau tw cla Viét Nam.

2. M6i trieorng dau tw tai Viet Nam
Thir nhat, moi trirong chinh tri xa hoi

V& thé ché nha nuwéc, Dong Nam A la mot khu vee kha da dang vé thé ché chinh tri gitra cac
quéc gia. Vi du nhw ché do xa hoi chl nghia ton tai & Viét Nam véi Dang cdm quyén va quéc héi la
co quan lap phap trong khi d6 Singapore lai theo ché dd cong hda nghi vién, Malaysia theo ché do
quan chu 1ap hién. Thé ché chinh tri & mét yéu tb t6i quan trong ctia mdi quéc gia, khéng dé dang
thay d6i va khong chi phuc vu cho muc dich kinh té ma ca chinh tri, xa hoi, an toan, an ninh quéc
gia. Vi vay tac gia tam khdng nghién ctru hinh thirc thé ché nao la phu hop dé phat trién kinh té, tuy
nhién chung ta cé thé xem xét hiéu qua hoat dong cta thé ché chinh tri théng qua mét chi sd chung
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dang dwoc s dung trén toan thé gioi do Dién dan Kinh té Thé gi¢i (WEF) dwa ra trén co s& cac sé
liéu thong ké ciling nhu’, cac so liéu thu thap q’wo’c (V4 viép khajo sat cac dqanh nghiép dén tlr cac quoc
gia khac nhau trén the gi¢i. Dwéi day la xep hang the ché clia mét s6 nwdc trong khu viee Bong
Nam A.
Bang 1. Xép hang thé ché cuda Viét Nam trong twong quan véi mét sé quéc gia khdc cung khu viec
giai doan 2013 - 2018

Thir hang
Quéc gia 2013 2014 2015 2016 2017 2018
(144 nuwoc) | (148 nwéc) | (144 nwéc) | (140 nwéce) | (138 nwoc) | (137 nwoc)
Viét Nam 88 97 91 84 82 79
Singapore 2 2 3 2 2 2
Malaysia 28 28 19 22 26 27
Indonesia 71 66 52 54 56 47
Philippines 93 78 66 76 91 94
Théi Lan 76 77 83 81 84 78

Nguoén: Téng hop tir cac béo cdo nédng lurc canh tranh toan cau cua WEF giai doan 2012- 2018

Bang 1 cho thay trong subt giai doan nghién ctru, mac du chi sb méi trwdng thé ché cta Viét
Nam dang tién trién theo hwéng tich cwe nhwng van & mirc thap hon rat nhiéu so véi mot sé nwédc
khac trong cung khu viec Déng Nam A nhw Singapore hay Malaysia. Theo Phi Manh Hong (2017),
tai Viet Nam sw phat trién cac thé ché thi trwong theo cac nguyén téc chung ctia mét nén kinh té
dang phat trién hién dai van chwa hoan thanh. Tai Viét Nam, nha nwéc van can thiép vao viéc st
dung céac yéu tb san xuét va quyét dinh mirc thu nhap co ban cho ngudi lao déng chir khéng dé cho
thi trwéng tw diéu chinh, dan dén thi trudng bi méo mé.

V& mirc d6 tham nhiing clia cac qudc gia dwoc Td chirc minh bach quéc té (TI) xép hang
théng qua chi s cdm nhan tham nhiing trong khu vie cong (CPI)

Béng 2. Thir hang chi sé cdm nhéan tham nhiing cua Viét Nam trong twong quan v&i mét sé quéc gia
khdc cung khu viee giai doan 2013-2018

Th hang
Quéc gia 2013 2014 2015 2016 2017 2018
(144 nwoc) | (148 nwéc) | (144 nwéce) | (140 nuwoc) | (138 nwéce) | (137 nwée)

Viét Nam 122 115 118 111 113 107
Singapore 6 6 5 7 7 6
Malaysia 53 52 51 53 55 62
Indonesia 88 102 85 76 101 96
Philippines 118 114 107 88 90 96
Théi Lan 105 94 85 95 101 111

Nguén: Téng hop ttr céc bao céo nang luc canh tranh toan cau cuia WEF giai doan 2012- 2018

Bang s6 liéu trén cho thdy néu mirc dd tham nhiing trong khu vwe cong la van d& ma cac
chl dau tw quan tam nhiéu khi quyét dinh chon dia diém dau tw thi Viét Nam dang bét Igi hon
so v&i nhiéu qudc gia khac trong cling khu vuc nhw Singapore, Malaysia hay Thai Lan. Tai Viét
Nam, van dé tham nhiing hién hiru tai moi noi va khéng thé loai bd triét dé t nhirng co quan
hanh chinh, bénh vién, tredng hoc, tham chi khi tham gia giao thong trén du’o’ng b&i tlr ban than
ngu®i dan cho dén nhung nguwdi cam quyen van con tu twdng dung tién dé giai quyét cong viéc
cho nhanh va & Viét Nam da cé ché tai xt phat, ky luat nhitng trwdng hop thanh nhiing nhung
chwa thyc sw triét dé va theo cach ‘chira bénh’. Trai lai, & Singapore van dé vé tham nhiing
dwoc xac dinh 1a can ‘phong bénh’ ngay tir dau va Singapore cho rang sw lién chinh, uy tin va
danh dv & nhitng th& xay dwng 1én can mét rat nhiéu thdi gian nhwng khi da mét di réi thi kho
ma |4y lai duwgc. Vi vay, ngay tir khau tuyén chon nhan su lam viéc cho bé may nha nwéc da
duoc tién hanh rat nghiém minh va Singapore 1a mot qudc gia rat trong dung nhan tai, tién lwong
va vi tri cong viéc duwoc sap xép theo nang lwc chir khong dwa theo béng cép, quan hé (Dwong
Nguyén, 2018). Hay & Malaysia, c6 dao luat bao vé ngudi té céo, cé cac website dé cong khai
danh tinh cGa nhirng ngu®i pham téi, cé cdng thdng tin cdng bd truwc tuyén cac hop ddong mua
s&m coéng cla chinh pha,...

Ther hai, moi trwong phap ly va hanh chinh

Luat dau tw nam 2014 cta Viét Nam ra do&i da mang dén nhiéu diém sang cho cac nha dau
tw nwéc ngoai trong viéc gidi quyét tha tuc hanh chinh khi dau tw vao Viét Nam nhw thoi gian cap
gidy chirng nhan dau tw da dwoc rat ngén. Tuy nhién, nhin chung mét nha dau tw nwéc ngoai dé co
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thé tién hanh hoat dong du tw tai Viét Nam van phai trai qua mot quy trinh con rwdm ra. Riéng tha
tuc xin cap Gidy chirng nhan d&ng ky kinh doanh & Viét Nam da méat t&i 15 ngay theo Luat Dau tw
2014 va mat thém 15 t&i 30 ngay niva dé nha dau tw nwéc ngoai nhan dwoc Gidy chirng nhan dau
tw va déu phai la tha tuc gidy t& nop truc tiép cho cac co quan cé thAm quyén xét duyét. Trong khi
doé & Singapore tha tuc mé cong ty va dang ki ma sb thué dugc gop lam mot va duwoc td chirc déng
ki hoan toan la trwc tuyén véi tbng thdi gian tdi luc nhan dwoc Gidy phép dau tw chi khoang 30 ngay
(Bd Ké hoac va Bau tw, 2019). Tuong tw, & Malaysia moi thd tuc ciing duoc t6 chirc thanh hé thdng
chuan hoa va ngay cang tdi gian vai thi twc dau tw vao dat nwdc nay chi can trai qua 2 budec: trude
tién, nha dau tw nwdc ngoai can dang ky thanh 1ap doanh nghiép v&i Gy ban Doanh nghiép cla
Malaysia (CCM); tiép theo 1a xin phé duyét gidy phép san xuét tai Co quan phat trién dau tw Malaysia
(MIDA) (Vi Québc Huy, 2019).

Chua c6 dia didm

Nha dau tw Dang ky gioi thiéu dia diém

D4 co dia diém

Thoa thuan dia diém

Tha tuc mai tredng, xay dwng, quyén st dung dat Tha tye ding ky dAu tur

Hoat déng san xuét, kinh doanh

. . Nguén: Luét déu tw, 2014
Hinh 1. Khai quét quy trinh dau tw cda nha dau tw nwéc ngoai tai Viét Nam
Thir ba, méi truong kinh té
V& 6n dinh kinh t& vi mo: Mot nén kinh té 6n dinh 14 tién dé virng chac dé phat trién dau tuw.
Theo WEF, chi s 6n dinh kinh té vi mé 1 trung binh clia 2 chi sb: lam phat va ng cong. Chi sb nay
cta Viét Nam trong giai doan nghién ctru dwoc thé hién & Hinh 2.

Hinh 2 cho th4y trong giai doan nghién
ctvu mac du chi sd xép hang cla Viét Nam 1a 120 Viét Nam
xau nhat trong sd cac nwdc nghién ctu nhwng | 100 B Singanore
nhin chung Viét Nam da cé nhirng tién trién 80 gap
tich cwe trong viéc cai thién chi sb 6n dinh kinh 60 Malaysia
t& vi mo. Cudc khing hoang kinh té thé gioi ‘2‘8 Indonesia
nam 2008 da dé lai cho Viét Nam nhiéu hé Iuy. 0 = Philiopines
V6i nhitng né lyc khong ngirng, Chinh ph b e 6 A D PP
Viét Nam théng qua mét loat cac chinh sach q/Q'\ (,/Q" (19'\ q/o'\ q/Q\ (19'\ = Thai Lan
tien té that chat da kién tri theo dudi muc tiéu

kiém soat lam phat va én dinh kinh t& vi mé.  Ngudn: Téng hop tir cac béo céo nédng lrc canh tranh toan
Nho d6, chi sb gia tiéu dung trong cac nam tiép ] cay cua WEF giai doan 2012-2018

N L3 N . .2 . Hinh 2. Xep hang 6n dinh kinh té vi mé
theo lién tuc gidm va lam phat dwoc kiém soat. cia Viét Nam giai doan 2013-2018

Vé quy mé thj trudng:
Baéng 4. Xép hang quy mé thj trirong cua Viét Nam va mét sé nwéc giai doan 2013-2018

Xép hang
Quéc gia 2013 2014 2015 2016 2017 2018
(144 nwoéc) | (148 nwoc) | (144 nwéce) | (140 nwéce) | (138 nwoce) | (137 nwdc)
Viét Nam 31 35 33 32 32 31
Singapore 36 33 30 34 37 35
Malaysia 27 25 25 25 24 24
Indonesia 15 14 14 9 10 9
Philippines 34 32 34 31 31 27
Théi Lan 21 21 21 19 18 18

Nguon Téng hop ttr céc béo cdo nang luc canh tranh toan cau cua WEF giai doan 201 2 2018
. Khoang cach xép hang gitra Viét Nam va cac quéc gia khac cung khu vire khi xét vé ch| tiéu
6n dinh kinh té vi mé 1a kha I&n, nhwng khoang cach nay dwoc thu hep dang ké khi xét trén yéu tb
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quy mad thi trwong, tham chi trong nhirng nam gan day Viét Nam con vuot thir hang so voi Singapore.
Day 1a mét minh chirng rd rang chirng té réng Viét Nam cé strc canh tranh twong dbi cao vé quy mo
thj trwvong.
The t, méi truong co sé ha tang

WEF da xép hang chi sb vé& co sé& ha tang clia cac quéc gia dwa trén chat lwong cla co sé
ha tang dién va co s& ha tang giao théng van tai.
Béng 5. Xép hang méi trwomg co’ s& ha tdng ctua Viét Nam trong twong quan véi mét sé6 quéc gia khéc

cung khu vwe giai doan 2013-2018

Xép hang
Quéc gia 2013 2014 2015 2016 2017 2018
(144 nwéc) | (148 nwédce) | (144 nwéc) | (140 nwoc) | (138 nuwédce) | (137 nuwéce)
Viét Nam 94 83 82 75 79 79
Singapore 1 2 1 2 2 2
Malaysia 33 38 24 23 24 22
Indonesia 78 61 56 62 60 52
Philippines 98 96 91 90 95 97
Thai Lan 46 47 48 44 49 43

Ngubn: Téng hop ttr céc bao céo nang luc canh tranh toan céu ctia WEF giai doan 2012- 2018
Mac du trong nhirng ndm tr& lai day, thir hang vé chi sé chét lwong co s& ha tang cla Viét
Nam so véi cac qudc gia khac trong cuing khu vire dang dwoc cai thién nhwng nhin chung van con
& thir hang sau Singapore, Malaysia va Thai Lan rat nhiéu. Theo Vu két ciu ha tdng va dé thi- Bo
Ké hoach va Dau tw (2019), nguyén nhan dan dén két qua nay la: thi nhat, hé théng két ciu ha tang
tai Viéet Nam van con lac hau, thiéu ddng bd, chwa dap (rng yéu ciu cong nghiép hoa, hién dai hoa
dat nworc; thir hai, chat lwong co sé ha tang kém va hay bi qua tai, hiéu qua sir dung chwa cao; thi
ba, nhu cau dau tw phat trién co s& ha ting kinh té - xa hoi la rat I&n, xong tiém Iwc tai chinh cia dat
nwéc con nhiéu han ché. Vé moéi trwdng nay, Viét Nam khé co thé so sanh véi Malaysia, Thai Lan
va dac biét 1a Singapore. Pay la nhitng québc gia dan dau trong khu virec Dédng Nam A vé viéc cd mot
hé thdng co s& ha tang giao thdng, thay loi, dién, nwdc,... chat lwong tét. C6 dwoc thanh twu do6
trwde hét 1a do nhirng quéc gia nay cé tiém lwc tai chinh va da dau tw mét lwgng 16n ngan sach vao
viéc xay dung co s& ha tang; thi hai 1a cac qudc gia nay c6 tam nhin xa khi I1&n ké hoach xay dwng
mot hé théng co s& ha tAng déng bd, cé sw két ndi va kip thdi véi sy phat trién kinh té dat nuéc.
Thor nam, M6i treong lao dong

150

100 u Singapore

S BF B¢ IR B B e
O T T T T T

Indonesia
2013 2014 2015 2016 2017 2018

Viét Nam

Ngudn: Téng hop ttr céc bo céo nang luc canh tranh toan céu cuia WEF giai doan 2012-2018
Hinh 3. Xép hang chi sé tinh hiéu qua cua thj trwong lao déng cua Viét Nam trong twong quan
véi mét so quoc gia khac cung khu vwce giai doan 2012-2018

Chi s6 vé tinh hiéu qua cuda thj trwéng lao dong dwoc WEF tinh toan dwa trén 10 chi s6 thanh
phan, bao gdm: Hop tac trong quan hé lao déng-nguwdi st dung lao déng, d6 linh hoat trong viéc xac
dinh tién lvong, thwe hanh tuyén dung va sa thai, chi phi dw phong tién lwong, hiéu lwc cha thué dbi
v&i cac wu dai dé lam viéc, tién lwong va nang suat lao dong, quan ly chuyén nghiép, kha nang git
nhan tai cia mét qudc gia, nang lwe thu hat nhan tai, ty 1& lao déng nir tham gia vao lwc lwgng lao
dong so véi nam. O Viét Nam, con nhiéu lao déng dwoc vao lam viéc nhwng khong phéi dua trén
nang lwc ma co thé 1a dwa vao bang cdp hodc cac mébi quan hé. Piéu d6 dan dén chat lwong lao
dong khong tbt 1am nédng suét lao ddng khéng cao. Hon nira, Viét Nam chwa cé nhirng chinh sach
gitr chan nhan tai, nhirng nguwoi lam & vi tri quan trong nhiéu khi la do tham nién hoac do quan hé
ch khéng thwe sy do ndng lwc, ché do tra lwong nha nwéc theo tham nién nén cé nhiéu ngudi gidi
chi dwoc tra lwong thap, khong dwoc trong dung dan dén tam ly chan nan va ho tim dén cac co hoi
viéc lam & nwdc ngoai. Tréi lai, & Singapore lai rat cha trong va nghiém ngét trong viéc tuyén dung
nhan s, cac nhan sy dwgc dat dung vi tri ho xirng dang va hwéng lwong theo nang Iyc.
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3. M6t s6 giai phap dé cai thién moi trwong dau tw cda Viét Nam

Thir nhét, vé chinh tri - xa héi: Can thuc hién viéc phan cong nhiém vu, chirc nang cho cac
co quan hanh phap mét cach ro rang, minh bach va tha tuc hanh chinh can dwoc cong khai, cac
cép, cac nganh dam bao tinh théng nhat theo co ché mot cua dac biét déi voi nhung tha tuc dé
phat nay sinh tham nhiing nhu: tha tuc hai quan, thu tuc xin cap gidy chirng nhan st dung dét, thu
tuc cap gidy phép kinh doanh, tha tuc xét duyét cp phép cho cac dw an 16n,... Bén canh dd, can
thwe hién dan chd va nghiém tuc, céng khai quy trinh trong cong tac tuyén dung, b nhiém, khen
thwdng, danh gia, ky luat, luan chuyén, diéu dong can bd dé cé dwoc nhirng can bd phu hop nhéat
véi tirng Vi tri cu thé. Néu phat hién cé gian lan trong cac qua trinh trén, nhirng ddi twong lién quan
can dwoc xr phat cong khai, nghiém minh dé lam guwong cho cac thé hé sau. Dac biét phai bao vé
va co6 nhirng bién phap khuyen khich nguoi d4u tranh va t6 céo nhirng hanh vi gian 1an, tham nhiing.
Ngoai ra, nha nwéc can can dbi ngudn ngan sach dé dam bao mwrc lwong kha cho can bd cdng nhan
vién chirc dé ho c6 thé trang trai cudc séng gia dinh bang lwong. T d6 sé& gép phan giam dong co
thwe hién cac hanh vi tham nhiing.

Ther hai, vé phép ly va hanh chinh: Tiép tuc thwc hién cai cach tha tuc hanh chinh theo hwéng
don gian hoéa nhwng van phai dam béo tinh hop ly, chat ché, nghiém minh. Nhitng van ban hwéng
dan nha dau tw nwéc ngoai vé cac tha tuc, diéu kién hay quy trinh dau tw can dwoc trinh bay suc tich,
dé& hiéu va nhirng thic méc clia nha du tw can dwoc gidi dap nhanh chéng. Bén canh do, nha nwéc
can xay dwng mot co ché giam sat co tinh lién nganh, da cép; xay dwng ché tai x&r phat dd nang ca vé
mat kinh t& va mat phap ly déi véi ca ngudi thwe thi luat 1an nguoi vi pham luat.

Thir ba, vé kinh té: Dé kiém soat lam phat nha nwéc can thuc hién chinh sach tién té than
trong, diéu hanh cung tién va tang trwdng tin dung phu hop, tranh gay strc ép 1&n lam phat, gitr 6n
dinh gia tri déng tién, didu hanh ti gia theo tin hiéu thi trwéng, khéng dé bién dong 16n, phu hop véi
dién bién lam phat. B&n canh dé, nha nwéc can thwe hién chinh sach tai khéa chat ché dé tiét kiem,
thac day phat trién san xuét, kinh doanh, tao nén tang vi mé virng chic cho én dinh vi mé. D& mé
réng quy mé thj trwdng, nha nwédc can xac dinh rd nhirng nganh, Iinh ve, sadn pham co lgi thé canh
tranh chd dao dé c6 nhirng chinh sach hd tro phat trién phi hop theo co ché thi trwong, tan dung
lgi thé cla toan ciu héa dé mé rong quy mé thi trudng.

Thir tw, vé co sé ha tdng: Can tranh dau tw dan tréi, tap trung dau tw cho cac cong trinh quan
trong c6 tinh chat dét pha; ddy manh thu hat dau tw tir cac thanh phan kinh té trong va ngoai nwéc
dé c6 vén cho dau tw phat trién co s& ha tang; ddy manh ap dung khoa hoc céng nghé méi  trong
dau tw xay dyng va quan Iy van hanh cong trinh co' s& ha tang nham rat ngan trinh do phat trién voi
cac nwdc trong khu vie va trén thé gidi; tang cuong sw phéi hop gilra cac cap cac nganh trong dau
tw xay dwng nham bo dam sy ddng bd clia ca hé théng.

Thir ndm, vé luc lvong lao déng: Tién hanh dong b6 cac giai phap dé nang cao chét lwong
lao d6ng ca vé mat chuyén moén Ian tac phong lam viéc. Vé tac phong lam viéc, nha nwéc nén dua
vao chuwong trinh hoc clia cac trwdng cao déng, dai hoc, co s& day nghé cac tiét hoc bat budc vé
tinh ky luat trong coéng viéc va xay dwng tinh than trach nhiém ctia hoc vién ddi véi chinh ban than
ho ciing nhw véi cong viéc dugc giao bdi y thire ky luat va tinh than trach nhiém can phai dwoc rén
luyén lau dai méi cé thé tré thanh nhan cach. V& chuyén mén, cac co s& gido duc can nghién ciu
ky nhu ciu cua thi tredng dé& mé thém nhirng nganh can thiét va doi ngdi gido vién can lién tuc trau
doi, hoc hoi, cap nhat kién thirc thuc té dé cé thé dao tao dwoc cac hoc vién cé thé lam dwoc viéc
ngay khi tét nghiép.

4. Két luan

Ma&c du théi gian qua lwong vén FDI vao Viét Nam lién tuc tang nhwng chat lwong méi trwong
dau tw cta Viét Nam chwa thuc sw tét trong twong quan véi cac qubc gia trong khu ve Thong qua
céac chi sb xép hang vé nhirng thanh té ctia méi trwong dau tw cta Viét Nam, tac gia rut ra két luan:
so véi cac quéc gia trong khu viec Dong Nam A thi méi trwdrng dau tw cGa Viét Nam chi & mirc trung
binh va nhirng tén tai cé thé thay rd trong méi trworng dau tw cha Viét Nam do la: thir nhat, vé moi
trwdng chinh tri xa hoi: thé ché kinh té thi trwdng chwa hoan thién, nan tham nhiing con nhiéu; thir
hai, v& méi trwdng phap ly va hanh chinh: tha tuc hanh chinh con rwém ra, phire tap; thi ba, vé moi
trwdng kinh té: mirc d6 6n dinh kinh té vi mé chwa cao; thir tw, méi trwdng co' s& ha tang: co sé ha
tang con yéu kém; thir ndm, v& méi trwdng lao ddng: tinh hiéu qua cla thi trwdng lao ddng chi & murc
kha. Trong cudc canh tranh khéc liét vé& thu hat FDI gitka cac quéc gia nhw hién nay, Viét Nam mudn
dirng virng trén thi trudng thi nha nuéc ciing nhu cac doanh nghiép can cé sw nd lwc hon niva trong
viéc ap dung ddng bd cac gidi phap dé cai thién tirng yéu té clia méi trwong dau tw dé nang cao
chét lwgng ciia méi trwdng dau tw néi chung.
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VE MO HINH CAN BANG NASH-COURNOT
CHO THI TRUGO'NG SAN XUAT DIEN PHAN BIET
THE DIFFERENTIATED NASH-COURNOT EQUILIBRIUM MODEL FOR

ELECTRICITY PRODUCTION MARKET
vU TUAN ANH
Khoa Co s& Co ban, Trwong Pai hoc Hang hai Viét Nam
Email lién hé: anhvt246@vimaru.edu.vn
Tém tit
Trong bai bao nay, téc gid nghién ctru mé hinh cdn bdng Nash-Cournot cho thj trwong sén
xuét dién phan biét (m& rong cta mé hinh can bang Nash-Cournot cé dién). Cu thé, téc gid
trinh bay mé hinh, néu bai toan can bang ctia mé hinh va dwa ra y nghia thuc té cia bai toan.
Déng thoi, tac gid gidi thiéu cach duwa bai toén cén bang ctiia mé hinh vé bai toan quy hoach
16i toan phuong va thuét toan giai tuong tng cung véi vi du sé minh hoa.
Ter khéa: M6 hinh can bang Nash-Cournot, thi trrong sén xuét dién phén biét, bai toan cén béng,
diém can bang cta mé hinh, bai todn quy hoach I16i toan phuong.
Abstract
This paper studies the differentiated Nash-Cournor equilibrium model for electricity production
market (the expansion of the classic Nash-Cournot equilibrium model). Specifically, the author
presents the model, the equilibrium problem of the model and its meaning. In addition, the
author proposes the way to convert the equilibrium problem of the model to a problem of
convex quadratic program. An algorithm for solving the latter problem and a numerical
example are also discussed.
Keywords: Nash-Cournor equilibrium model, diferrentiated eletricity production market, equilbrium
form of the model, convex quadratic program.
1. Dat van dé
Mb hinh can bang Nash-Cournot cé dién da kha quen thudc trong toan (rng dung (chéng han,
xem [1], [4], [5]). Ta xét m6 hinh trong thj triérng san xuét dién. O d6, gia st c6 n nha may cling san
xuét kinh doanh dién khac nhau, chang dién hat nhan, dién ndng lwong méat troi, dién gié, thuy dién,
nhiét dién,...
Ta gia thiét rang gia thanh san xuat mét don vi dién do nha may thir | cung cép la mét ham
affine dwoc cho béi:

pi(xli"'lxn)::a_zfikxk (1)
=]

vGi moi i =1,...,n;trong 36 « >0 la gia ban dau, 7, >0 & hé sb giam gia do san lwgng tang.
Ham gia thanh néy xuét hién trong céc loai dién khac nhau, trong d6 ngudi sg’r dung c6 thé thich loai
dién dwoc san xuat b&i mot nha may nay hon cac nha may con lai, vi du nhiéu ngudi §fP dung thich
loai dién gi6 va nang lwgong mat troi hon nhiét dién hodc nang lweng hat nhan. Cha yrang khi ¢, =7
voi moi | va k thi ham gia thanh tré thanh ham théng thuwéng (trong mé hinh can bang Nash-
Cournot cb dién). Loi nhuan dat dwoc béi cong ty i c6 dang:

. f, ) = P (e X0) % _Ci(xl)v ) (2)

trong d6 ¢, (x,) 1a chi phi (bao gdm ca phi cho viéc gay 6 nhiém mai trwdng khi san xuét) dé
san xuét x, san lwong. N6i chung, c,(x,) 1a mot ham 16i tdng dan chi phy thudc vao murc san xuét.
Tinh 16i c6 nghia Ia gia thanh san xuat mét don vi cang tang khi lwgng san xuat cang 16n (chang han
khi san xuat nhiéu thi bj danh thué cang cao do gay 6 nhiém mai trwéng nén trong thire té khi ngwoi
tiéu dung cang dung nhiéu dién thi cang phai mua véi gia cao). .

Goi K; e R, (i=1,...,n) la tap chién lwgc san pham cta nha may thtr I. Nhw vay, nha may
the | chi duoc lwa chon phwong an san xuét thudc tap K. M&i nha may déu c6 chung mét mong
muon la cwe dai ham loi nhudn clia minh bang cach chon san lwgng dé san xuat. Khi do, tap chién
lwgre cdla mo hinh can bang thj trwdng kinh té la tich Cartesian cac tap chién lwgc clia méi nha may:
K=K, x..xK,.

Mét (;éch tiép can thwdng dwoc sir dung cho mé hinh nay dwoc dwa trén khai niém can bang
Nash ndi tiéng. Ta cé dinh nghia sau:
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Dinh nghia 1: M6t diém X =(X.,....X,) € K duoc goi la diém cén béng Nash cia mé hinh
can bang Nash-Cournot néu voi moi 1 =1,...,n va véimoi y, e K, ta déu co:

fi(xf’ " |—1’y|' i+11m n)<f(X1' "X;)' ()
Dat F,0 e X1, Vi Xgen %) = F.OCTY; ) thi (3) dwoc viét lai duoi dang:
fi (<) = max £, ([, ). 4)

V& y nghta kinh t&, tai diédm can béng Nash thi loi nhuan cla cac nha may la cao nhéat, bat ky
nha may nao chon phwong an san xuét ra khdi diém can béng trong khi cac nha may con lai van gilr
phwong an san xuét tai diém can bang thi lgi nhuan cla nha may thay ddi chi cé thé thiét di chi
khong thé téng lén. Do do, tat ca cac nha may déu mudn minh san lwong ctia minh & vj tri can bang.

V&i mbi x=(x,,....x,) e K V& y =(y,,...,y,) € K ta st dung ham Nikaido-Isoda:

f(X y) Z[f (Xli X f (Xl' 1 |—1’y|! i+171" X )] Z X)_ f (X[y ])) (5)

Khi do, bai toan tim diém can bang ctia mé hinh can bang Nash Cournot twong dwong véi bai
toan can bang EP(f,K) sau:

Tim X €K saocho f(X,y)>0VyeK. (6)
Binh ly 1: Cho tap chién luoc K la mot tap con, 16i, déng, khéc réng trong R" va ham f x,y)
xé&c dinh béi (5). Khi d6, diém X €K 1a diém can bang Nash khi va chi khi né la mét nghiém cta bai
toén can bang EP(f,K).
Chirng minh: Gia st x” 1a phwong an tbi wu ctia md hinh can bang Nash-Cournot thi theo (4)
taco f,(x")= max f, (X[y;) vi=1,...,n. Suy ra:

zn:[fi (X e X ) = £ (X e X0 1, Vi x;l,...,x:)]zOVy eK.

i=1
Két hop didu nay véi (5), ta co T (X, ) >0VyeK,
Vay x* la nghiém cla bai toan can bang EP(f,K).
Nguwoc lai, néu XeK 1a nghiém cla bai toan EP(f,K),ta co f(X*, y)>0VyekK.
n
Theo (5) ta c6 Z[fi(x1 peeen X ) = B (X e Xy, yi,xm,...,xn)]zOVye K.
i=1
Ghon ¥ = (¥ Ko XK sy ra: (0 K ) < 0 1)
Mt khac, voi Y = (X veer X1, Vi Xoogrens X0 ) ta €O

606 v g Y Koo ) S 06 10 X) Vi = 23,00 L
Thay y=(xf,....,x:_1,yn), ta duwoc fn(XI,...,X:_l,yn)S fl(XI,...,XD.

Vay x"la mot diém can bang Nash.
Trong thwc té, mirc dd san xuét & moéi nha may thwdng thod man mot ty 1& nhat dinh:

i

<u; O<I J.;j=],...,n
th
hj
Twe la san lwong dién ctia mot loai dién so véi tdng sén lwong con lai cla thj trudng dién phai
théa man mat gi¢i han cho phép, vi du dién hat nhan hay nhiét dién & nhiéu nwéc bi han ché san
xuéat do gay 6 nhiém mai trwdng, chat pha ring.
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bat:

)(J Xj . N <
D i={(XyseiX) 1@ (X X)) = —U; SO (X X)) =1 — <0,V j=1..n} thi D Ia

n

S, S,

h=j h=j

mot tap 16i da dién.
Nhuw vay, bai toan can béng EP(f,K) v&irang bugc D duwoc phat biéu lai thanh bai toan
can bang EP(f,K,D):

Tim X€KND saocho f(X',y)20VyeK, 7)
2. Chuyén bai toan can bing EP(f,K,D) vé bai toan quy hoach 16i toan phwong
n
Thay (1) vao (2) taco f,(X) = p, (Xy,....%, )% —C; (%) = (& —zfikxk)xi =C; ()
k=1

VOi o >0, 7, >0.
n

Khi d6, theo (5): (%) = D (f;(x) = f; (x[y:]))

i=1

= Zn:{xia_xizn‘,fikxk —Ci(x) -y + yizn:Tika =X T Yy + T YE +Ci(yi)}
i1 k= kL

= Z{(Xi —Yi)a+(y; _Xi)zrikxk +75Yi (Vi = %) +C; (yi)_ci(xi)}
i=1 k=1

Z_Zn:{(yi _Xi)(zn:fikxk +75Y —a) + 6 (Yi) - ¢ (Xi)}
=(Px+Qy =2,y —x)+¢;(¥;) ¢ (x) =((P+Qx-a,y =X} +{Q(y — ), y = X)) + h(y) ~h(x)
voi P = (7)) pens Q= diag (zyy,.... 7). @ = (at,...,@) T, h(X) ::Zn:ci (x.).
i=1

Vi (Q(y=%Y-X))20VX,y€ Rn nan nghiém ciia bai toan can bing EP(g,K) ciing la
nghiém clia bai toan can bang EP(f,K) véi: 9(X, y)= <(P +Q)x-a,y- x> +h(y) - h(x).
Gia st h(x) 1a mét ham kha vi trén K.

Ménh dé 1: Biém x™ e K la nghiém cda bai toan can bang EP(g,K) khi va chi khi x” 1a
nghiém cuaa bai toan:

min{p..(y) = ((P+Qx &,y —x") +h(y)=h(x"), y e K}. (8
Chirng minh: Gid st x” la& nghiém cla bai toan can bang EP(g,K), khi do
o (y)=0vyek. Talaice ¢ (X')=0. Vayham ,,_(y)dat cuc tidu tai x".
Gia siv x* 1a mot nghiém cta (8), do d6 0 € V. (X') + Ny (x),
trong d6 N, (x") ={weR": <W, y— x*> <0Vy e K} la nén phap tuyén ngoai tai x"cua tap
K, hay <V¢X* (x),y- x*> >0VyekK.
Theo tinh chat cia ham 1i: <V¢X* (x),y— x*> <p.(y) -9, (X) vy eK.

Két hop voi (DX*(X*) =0 taduoc o (y) >0 vy e K. Vay x” langhiém clia bai toan can bang
EP(g, K).
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Pinh Iy 2: Diém x™ e K la nghiém cla baitoéan can bang EP(g, K) khiva chikhi x" la nghiém
cua bai toén bét déng thire bién phén (VIP):
Tim x" e K :<F(x) =(P+Q)X —& +Vh(x"),y - x*> >0 vy eK. (9)
Chirng minh: Gia s x~ 1a nghiém cla bai toan EP(g, K),theo Ménh dé 1tacoé x™ clng
la nghiém ctia bai toan min{e . (y) = <(P +Q)X —a,y- x*> +h(y)-h(x"),y e K}.
Dod60e Ve . (X )+ Ny (X )hay 0c[(P+Q)x" —@ + Vh(x") + Ny (x")]
- <(P +Q)X —a& +Vh(x"),y— x*> >0 vy e K. Vay x* la nghiém cia (9).
Dé chirng minh diéu nguoc lai, ta viét <(P +Q)X —a +Vh(x'),y— X*> >0Vy e K dwoidang:
<(P+Q)x* -a, y—x*>+<Vh(x*),y—x*> >0VyeK.
St dung tinh chét cia ham 16i ta co <Vh(x*), y— X*> <h(y)-h(x") Vy e K. Do d6, néu x" 1a
nghiém cua (9) thi x* cling la nghiém cua bai toan EP(g, K). Pinh ly dwoc chirng minh hoan toan.
Dinh Iy 3: Giast f : K —> R /& ham khé vi 16i trén tap 16 K € R". Khi d6 diém x* < K. I& nghiém
clia bai toan bat déng thire bién phén (9) khiva chikhi x™ la nghiém cia bai toan quy hoach 16i CP(f,K):
min{ f (x) : xe K} (10)
voi F(X):=Vf(X).
Chiing minh: Gia st x” 1a nghiém cia bai toan (9), ttrc 1a <Vf (x),y - x*> >0VyeK. Do
f 1a ham 13i, kha vi nén <Vf (x*),y—x*> <f(y)-f(xX)vyeK. Suyra f(y)= f(x*)vye K hay
x" la nghiém cta (10).
Gia st x” la nghiém cta (10). Ta co f(y) = f (x") Vy e K. D& chirng minh diéu ngwoc lai,

ta diing phan ching: <Vf (x),y - x*> <0y e K. Khi do, lay & >0danhé, do K 1a tap 1i nén:

2, =gy+(1-e)X =X +&(y-x)eK vyeK

va st dung khai trién Taylor ta co:

F(z2,)= () +&(VE(x),y = X)) +ole(y—x"))< F(x") vy eK, tirc x"khong la nghiém
cdia bai toan (10). Diéu nay trai voi gia thiét.

Gidasr p= () men la ma tran doi xtrng, nra xac dinh dwong. Khi dé P +Q ciling la ma tran
dbi xeng, nra xac dinh dwong. Ap dung Dinh ly 3 va cho h(x)1a ham tuyén tinh ho&c 16i toan
phwong thi bai toan can bang (7) dwec dwa vé bai toan quy hoach 16i toan phwong CQP(f,K,D):

min{%xT(P+Q)x—¢7Tx+h(x):XEKmD}. (11)
3. Thuat toan giai bai toan quy hoach 16i toan phwong dang (11)

a) Bai toan: Cho ham bac hai 16i f:R"— R va hai tap 16i da diénK,De R" véi gia thiét
K N D #@. Xét bai toan téi wu sau:

(Q) Tim XeK saocho f(X)=y, =min{f(x):xeK}

VoI S={xeK: f(x) =y} atap nghiém (S la tap 16i do ham f 15iva K Ia tap 16i).

Khi d6, (11) dwoc viét lai thanh bai toan: (P) Tim X €SN D, tec la tim nghiém cia téi wu
cla bai toan (Q) thda man thém céc rang budc phu duoc cho béi tap 16i da dién D.

b) Thuat toan giai: Dé cho tién, ta s& goi Thuét toan A 1a mét thuat toan hiru han da biét nao
doé ma cé thé gidi dwoc bai toan quy hoach 16i toan phwong (chdng han, thuat toan don hinh Beale,
thuat toan Hildreth-D'Esopo,...).

Ta sé& giai (P) bang thuat toan sau day, goi tat la thuat toan hai pha:
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Pha 1: DUng Thuét toan A gidi bai todn (Q) nhan duoc X € K va f (X) = .. Hai kha ndng xay ra:
+Kha nang 1: Xe D thi x" =x 14 |&i gidi can tim cla bai toan (P). Dirng qué trinh giai.
+ Kha nang 2: X ¢ D thi chuyén sang Pha Il.
Pha 2: Dung Thuét toan A gidi bai toan quy hoach min{ f (x) : x e K n D}, nhan duoc Ioi giai
Xe KN D. Rdrang f(R) >y, (do K 2K D). Hai kha nang xay ra:
+Khanang 1: f(R) =y, thi x" =% laloi giai can tim cla bai toan (P). Dirng qua trinh giai.
+Kha nang 2: f(X) >y thi baitoan (P) v nghiém. Dirng qua trinh giai.
4.Vidu sé minhhoa ] )
Xét mé hinh can bang Nash-Cournot trong thj triedng san xuat dién véi cac so liéu:

211 2 00
n=3,K =[0,400)x[0,40)x[0,4),a" =(10 10 10),P=|1 3 1/,Q=|0 3 0
112 00 2

() = (10 = 2X, — X, — Xg)X;, — X7, f,(X) = (10 — X, —3X, — X3)X, — 2X2,
fo(X) = (10— X, — X, — 2X3)X5 — 3XZ;
1 0x, 11 x 1

<L, —<—"2 <2 =< <=
Xo+X 10 x+x, 210 x+x, 2

1
D={(X,,X,,X;):—<
{(x1, %5, %3) 10

={(X;, X, X3) 1 =10X%; + X, + X3 <0, X, —10%, + X3 <0, X; + X, —10x; <0,

Khi d6 bai toan quy hoach 16i toan phwong (11) c6 dang:

min{ f (X, X, , Xg) = 3X{ +5X2 +5X; +X,X, + X, X3 + X X3 —10%, 10X, —10X; : x € K " D}

Dung thuéat toan Hildreth-D' Esopo (hoac cac phan mém Maple, Matlab) cé thé giadi dwoc bai
toan (Q) twong rng, & day tac gia gidi bang phan mém Maple 17 va thu dwoc nghiém:

X = (1,40625;0,78125;0,78125)

Dé& dang kiém tra dwoc X € D. Vay diém can bang ctia md hinh va mirc lgi nhuan téi wu twong
&ng clia cac nha may can tim la:

= (1,40625;0,78125;0,78125), f,(x;) =5,93262,f,(x;) = 3,05176,f,(X;) = 3,05176
5. Két luan

Trong bai bao nay, tac gia gidi thiéu cach dwa bai toan can béng ctia mé hinh Nash-Cournot
cho thj truong san xuat dién phan biét vé bai toan quy hoach 16i toan phwong va dé xuét mot thuat
toan giai twong ng dé tim diém can bang ctia mé hinh. Két qua cla bai bao la mot cong cu rat hiéu
qua dé nghién ctru va giai mé hinh Nash-Cournot trong cac Iinh vue kinh té, tai chinh, van tai, can
bang mang,...
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DAO LUAT O NHIEM DAU CUA MY VA LIEN HE TGOl VIET NAM
OIL POLLUTION ACT OF USA AND REFERENCE TO VIETNAM SITUATIONS
PHAM VAN TAN
Trung Tam Huén luyén thuyén vién, Truong Pai hoc Hang hai Viét Nam
Email lién hé: phamvantan@vimaru.edu.vn
Tém tit
Vén dé boi thuong thiét hai 6 nhiém dau tir tau trén bién Ia phirc tap, lién quan dén nhiéu
dbi trrong, nén chung ta cén phai cé cac van ban quy pham phap luat quy dinh chi tiét
quy trinh va tha tuc béi thudong thiét hai do 6 nhiém déau géy ra. Hon nira, Viét Nam chwa
néi luat hoa tét cac diéu khoan cia CLC (International Convention on Civil Liability for Oil
Pollution Damage) vao luét phap quéc gia. Day la nhieng ly do khién Viét Nam gé&p kho
khén trong viéc yéu céu boi thuong thiét hai do 6 nhiém déu do tau gay ra. Khéac voi Viét
Nam, Hoa Ky tich cwc thao ludn xady dwng céng wéc CLC nhung lai khéng tham gia céng
wéc nay, ma xay dung dao luat riéng cho minh - doé la OPA (Oil Pollution Act) véi cac quy
dinh wu viét. Trong pham vi bai béo, tac gia sé phan tich céc quy dinh cta OPA gitp ta hiéu
rd dao luat, ciing nhw cac quy dinh déc trung, riéng biét, tir do rut ra nhiing bai hoc c¢é thé
ap dung vao hé thdng luat Viét Nam, gitip huéng téi hoan thién hon niva ché dé tréch nhiém
phép ly dan sw déi véi thiét hai 6 nhiém dau tir tau géy ra cta Viét Nam.
Tur khéa: Thiét hai 6 nhiém dau, OPA, luét quéc té, luat Viét Nam vé 6 nhiém déu.
Abstract
The issues of compensation for oil pollution damage from ships are complex and involving
many people, so we need some legal documents stipulate details of the process and
procedures for compensation for oil pollution damage. Moreover, Vietnam has un-actively
incorporated the provisions of the CLC into national laws. These are the reasons that
Vietnam has difficulty in claiming oil pollution damages caused by ships. Unlike Vietnam,
the United States was among active participants in the deliberations preceding the
adoption of the CLC, but did not participate in this convention, and built its own law - this
is OPA with superior rules. Within the scope of the article, the author will analyze OPA to
help understand this law, thereby drawing lessons that can be applied to the Vietnam laws
system, which aims to further improve the Vietnam's civil liability regime for oil pollution
damage caused by ships.
Keywords: Oil pollution damage, OPA, international law, Vietnam’s law on oil pollution.
1. Dat van dé
Tai Viét Nam, co ché vé trach nhiém dan sy dbi véi thiét hai 6 nhiém dau t tau dwoc quy
dinh tai “Boé luat Hang hai Viét Nam ndm 2015”. Cu thé, “cac tau chuyén dung dé ché déu cua
Viét Nam va nuwéc ngoai phdi mua bdo hiém tréach nhiém phép ly dén sw cho nhiing thiét hai 6
nhiém méi truong khi hoat déng tai vung bién Viét Nam” [6]. Vi Viét Nam da gia nhap CLC 1992
(“International Convention on Civil Liability for Oil Pollution Damage 1992 - CLC 1992”) vao
7/6/2003, nén Viét Nam cé quyén cap giay chirng nhan vé bao hiém trach nhiém dan sw véi thiét
hai 6 nhidm dau cho cac chd tau, dan dén cac tau dau Viét Nam khi di vao vung bién cla céac
nwoc la thanh vién cong wéc CLC dwoc thuan lgi trong viéc kién tra tha tuc gidy to ra vao cang.
Bén canh do, Quyet dinh sé 02/2013/QD-TTg ban hanh Quy ché vé tng pho sw cé tran dau”
ciing 1a co s& dé xac dinh trach nhiém déi voi nhirng thiét hai 6 nhiém do dau tir tau gay ra. Tuy
nhién, quyét dinh nay van ton tai nhiéu han ché: Nhirng nguyén tac dé giai quyet tranh chép da
khong dwoc noi dén trong quyét dinh nay, cu thé: Nhirng dbi twong lién quan dén sy ¢cb tran dau
c6 thé tw thda thuan véi nhau, néu khong thé tw thda thuan véi nhau dwoc, thi lac d6 mai tién
hanh viéc khdi kién ra tda. Co s& phap ly cho viéc khiéu nai dbi véi thiét hai & nhiém dau tw tau
bién 1a “Luét Bdo vé Mbi trurong”, va céc luat, cong wdc quéc té khac cé lién quan. Tuy nhién,
“Luat Bao vé Moi trong” khong dé cap dén phwong phap giai quyét tranh chép, va cac quy dinh
vé boi thwong chi néi dén bdi thwong cho 6 nhiém moi tredng ndi chung, chtr chwa quy dinh cu
thé dén 6 nhiém dau do tau gay ra. Con vé céng wéc quéce té lién quan, CLC 1992 da giup ching
ta c6 mot co s& phap ly d& hoan thién phap luat lién quan dén van dé 6 nhiém dau do tau gay ra.
Tuy nhién, viéc noi luat héa cac didu khodn ctia CLC 1992 chwa duwoc ching ta thuc hién triét
dé, nhuv quy dinh vé& viéc thanh 1ap quy gi¢i han; gi¢i han trach nhiém déi véi chi tau; quy dinh
vé hanh dong yéu cau bdi thuwong truc tiép déi véi doanh nghiép bdo hiém (cac quy dinh nay da
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dwoc OPA cia My quy dinh rat ré rang), do vay Viét Nam tuy d& tham gia CLC nhwng van con
gap kho khan trong viéc doi bdi thwdng thiét hai théa dang cho cac sy cb 6 nhiém dau t tau.

Ngoai ra, mac du Hoa Ky la mét trong nhirng nwéc tham gia tich cwe viéc thao luan xay dwng
cbng wéc CLC, tuy nhién Hoa Ky lai khéng tham gia cong wéc nay. Mot trong cac ly do ma Hoa Ky
tir chdi tham gia cdng wéc CLC la sy xung ddt gitra cong wée CLC véi luat clia cac Bang thudc Hoa
Ky vé van dé bbi thwong thiét hai 6 nhiém dau. Do d6, Thuong vién Hoa Ky da tranh ché d6 CLC
dé git cho cac Bang quyén lwc ban hanh luat riéng trong pham vi quyén tai phan cta ho. Ly do khac
nira la sw khéng phu hop clia ché d6 CLC dbi véi nhivrng chi phi don dep cho cac sy ¢b tran, vi ché
dd CLC khdng cung cép trach nhiém vé han ma ap dung ché dé gi¢i han trach nhiém. V&i nhirng ly
do d6, Hoa Ky da tw xay dwng mot ché do trach nhiém phap ly, boi thwdng thiét hai dbi vai thiét hai
6 nhiém dau cho quéc gia minh, d6 la “Bao luat O nhiém dau ndm 1990” (“Oil Pollution Act 1990 -
OPA 1990").

T nhirng nguyén nhan néu trén, sw cap bach cla Viét Nam hién nay 1a cin phai co mét hé
thdng phap luat vé trach nhiém phap ly dan sw ddi vai thiét hai 6 nhiém dau do tau gay ra ré rang va
day da. Do vay, ching ta can phai nghién ctru hoc hdi kinh nghiém tir mét sé qudc gia phat trién
(trong d6 c6 OPA clia M§) dé hoan thiét hon niva ché do trach nhiém phap ly dan sw vé boi thwdng
thiét hai 6 nhiém dau t tau. Bai bdo sé phan tich tim ra nhirng wu nhwoc diém ctia OPA, tir d6 rut
ra nhirng bai hoc co thé ap dung va néi luat hda cac quy dinh dé vao hé théng luat Viét Nam, gitp
hwéng téi hoan thién hon niva ché dd trach nhiém phap ly dan sw déi voi thiét hai & nhiém dau tw
tau gay ra cta Viét Nam.

2. Nhirng wu nhwoc diém cta Dao luat 6 nhiém dau cta My

Sau s cb tran dau Exxon Valdez!, Quéc hoi Hoa Ky ban hanh OPA 1990. Khi OPA 1990 dwoc
&p dung thi n6 da giadi quyét toan dién cac van dé lien quan dén 6 nhiém dau, bao gdm trach nhiém
phap Iy va boi thweng 6 nhiém dau tir tau cling nhw tr cac co s& dau. Sau day tac gid sé phan tich
nhirng wu nhuwgc diém cta OPA trong viéc doi boi thwong thiét hai & nhiém dau trén bién.

2.1. Trach nhiém déi véi 6 nhiém dau tr tau

Theo OPA 1990, cac bén co trach nhiém lién quan dén con tau gay ra sy cb tran diu phai
chiu trach nhiém vé chi phi loai bé 1am sach va cac thiét hai  nhiém do sw cb gay ra. Cha tau phai
chiu trach nhiém nghiém ngét vé 6 nhiém dau va vé nhirng hoat ddng &ng phé ban dau dé lam sach
6 nhiém. Hon nira, bén chiu trach nhiém phai chiu moi chi phi loai bd, lam sach & nhiém do chinh
pht Hoa Ky, bat ky Bang nao, chinh quyén dia phwong tién hanh ma khéng ap dung cac quy dinh
vé gi6i han trach nhiém phap ly [2]. N6i cach khac, trach nhiém clia chd tau 1a tuyét di khi lién quan
dén chi phi loai bd, lam sach & nhiém. bay la diém sang clia OPA so vé&i ché dd CLC, theo CLC, voi
chi phi loai bd, 1am sach 6 nhiém thi chd tau dwoc gi¢i han trach nhiém phap ly ctia minh véi mot sé
tién cu thé chir khong phai tuyét déi [3].

Céc khiéu nai ban dau duoc trao ddc quyén cho cac tda an quan cia Hoa Ky ma khéng gidi
han s tién thiét hai. Hon nira, OPA 1990 khéng ngan can cac Bang thwc hién luat trach nhiém va
bdi thwérng 6 nhiém dau cla riéng ho. Két qua la xuét hién mét sé luat khac nhau & cac Bang khac
nhau, va dan dén viéc xét xt khac déi voi cac khiéu nai vé 6 nhidm dau & cac Bang. D6 1a diém yéu
ctia OPA so v&i CLC, theo CLC thi c4c tiéu chi théng nhét trén toan cau.

2.2. Cdc loai chi phi va thiét hai dwoc béi thuwong

Theo OPA, chi phi dwgc bdi thwerng bao gdm chi phi loai bé 6 nhiém; thiét hai thi bao gom
thiét hai vé tai nguyén thién nhién, thiét hai vé tai san, thiét hai do mét lgi nhuan va thu nhap, thiét
hai do mét kha nang s dung tai nguyén thién nhién, thiét hai do méat doanh thu ctia Chinh pha, ciing
nhuw thiét hai do cac dich vu cong cong téng Ién. Nhw vay, véi nhivng quy dinh ré rang vé chi phi va
loai thiét hai da lam cho viéc 4p dung OPA dé& dang va chinh xac hon. Nhwng véi loai thiét hai dwoc
bdi thwdng rong thi OPA c6 thé co nhiéu khiéu nai, do d6 mat nhiéu thoi gian hon dé giai quyét khiéu
nai. Con theo CLC loai thiét hai dwoc bdi thuwdng khdng dwoc quy dinh cu thé ma chi dwoc gidi thich
theo cong wéc Quy (‘International Convention on the Establishment of an International Fund
Compensation for Oil Pollution Damage”) [4].

Cac khiéu nai déi v&i thiét hai vé tai nguyén thién nhién bao gdbm: Cac thiét hai cho tén that,
pha hdy, mét hodc méat si dung tai nguyén thién nhién, chi phi cho viéc phuc héi cac tai nguyén
thién nhién bj hw hdng, chi phi cho viéc danh gia thiét hai.

1Vao ngay 23/3/1989, tau Exxon Valdez khéi hanh tir cang Alyeska & Valdez, Alaska dén Los Angeles, California. Trén tuyén
dwong hanh hai, tau Exxon Valdez da dam vao tau Bligh Reef & Prince William Sound va méc can. Két qua 1a, hon 10 triéu
gallon hang dau thé ctia tau Exxon Valdez da tran ra bién va gay 6 nhiém t&i hon 3.000 ddm vudng, ciing véi hon 350 ddm
b& bién & Prince William Sound; chi phi dwoc trd béi chd tau trong sw cd Exxon Valdez 1én t&i hon 8,6 ty USD [1].
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Thiét hai ddi véi tai san 1a chi phi bdi thweng cho nhirtng ngudi s& hivu hodc cho thué tai san.
Trong danh muc thiét hai tai sdn bao gém ca chi phi lam sach moét tai san clGa ca nhan, thiét hai hodc
ton that kinh té do & nhién da pha hay tai sén ca nhan.

Mé&t kha ndng kiém tién 1a mot loai thiét hai dwoc bdi thuwdng. Bat ctv ai bi mat loi nhuan hodc
thu nhap déu cé thé yéu cau bdi thwong thiét hai bang véi tén that loi nhuan hodc suy gidm kha
nang kiém tién do & nhiém gay ra. Tuy nhién, ciing gibng nhw ché dd CLC thi nan nhan phai chirng
minh thiét hai d6 la hau qua lién quan truc tiép dén 6 nhiém dau [5].

Ngoai ra, viéc mét kha nang s dung tai nguyén thién nhién ciing dwoc bbi thwdng theo OPA
1990. Cu thé, bat cr ai sl dung, sinh hoat phu thudc vao tai nguyén thién nhién da bi 6 nhiém hoac
bi pha hily do sw ¢b tran diu cé thé yéu cau bdi thwong thiét hai.

Céc Bang, Chinh quyén dia phwong cé thé yéu cau mét doanh thu ctia Chinh pha. Trong danh
muc nay, cac thiét hai dwoc chi trd cho ton that rong vé thué, tién ban quyén, tién thué nha, 1& phi
ho&c ¢b phiéu lgi nhuan rong do tai san thyc, tai sdn ca nhan hodc tai nguyén thién nhién bi mat
mat hodc pha hiy [2]. Cac ton that do cac dich vu céng cong gia tdng ciing duwoc bdi thuong. Cu
thé, cac khiéu nai thuéc danh muc nay lién quan dén chi phi rong khi cung cap cac dich vu cong
cdng ting hodc bd sung trong hodc sau khi khdc phuc hodc do truwc tiép ddi pho véi sy ¢b tran dau.
Tuy nhién viéc chirng minh nhirng doanh thu, lgi nhuan,... do anh hwéng tryc tiép tir & nhiém khéng
phai viéc dé dang.

Nhw vay, cac quy dinh vé& chi phi va thiét hai dwoc bdi thworng dwérng nhw dd rong dé cho
phép nan nhan co6 thé phuc héi cac loai thiét hai trén dién réng. Tuy nhién, diéu do cling lam kha
n&ng phuc hdi thAp hon so v&i ché d6 CLC do cé qua nhiéu loai thiét hai.

2.3. Quyén mién trte cho bén cé6 trdch nhiém

Ciing giébng nhw ché dd CLC, theo OPA 1990 chu tau dwoc hwdng ba loai mién trir trach
nhiém: O nhiém do thién nhién, do hanh doéng chién tranh va do hanh déng hoac thiéu sét ctia bén
thr ba [2]. Chl tau phai chirng minh sw cb tran dau va céc thiét hai, chi phi loai bd & nhiém do mét
trong ba nguyén nhan trén. Trong trwdng hop chu tau chirng minh thanh céng trach nhiém cta bén
th&r ba la duy nhat hoac két hop véi hanh dong chién tranh hodc do thién tai, thi bén thir ba d6 phai
chiju trach nhiém. Tuy nhién, chl tau phai hoan thanh trach nhiém phap ly trwéc va sau dé méi dwoc
hwdng quyén thay thé.

Ngoai ra, chi tau c6 thé dwgc mién trach nhiém déi véi nhirtng ngudi khiéu nai néu chirng
minh rang vu viéc la do so suét hodc hanh vi sai trai cé y ctia nguyén don dé. Tuy nhién, chi tau sé
khéng dwoc hwdng cac quyén mién trir néu tir chdi hodc khdng bao céo sw ¢b theo luat dinh; khong
hop tac va hé tre hop ly theo yéu ciu cla co quan cé trach nhiém trong cac hoat dong khac phuc
sw cd; khong tuan tha cac luat khac c6 lién quan ma khéng c6 ly do chinh dang.

2.4. Gioi han trach nhiém phap ly

Theo OPA 1990, trach nhiém phép Iy clia chi tau cling dwoc gi¢i han & mot me tién cu thé
nhw theo ché d6 CLC, tuy nhién mdc gi¢i han dwoc chia khac nhau, cu thé: Béi véi cac tau chéd dau
ché it hon hoac béng 3.000 tan Ia 3.200 USD/t4n hodc 6.408.000 USD cho cac tau vé don; va 2.000
USD/tAn hodc 4.272.000 USD cho tau vé ddi. Béi véi tau ché dau ché trén 3.000 tan la 3.200
USD/t&n hodc 23.496.000 USD cho tau vé don; va 2.000 USD/tan ho&c 17.088.000 USD cho tau vd
doi [2].

MUrc gi¢i han theo OPA twong dbi cao hon so véi mire gidi han theo CLC. M6t diém khéac biét
nira la mre gioi han theo OPA c6 thé duoc diéu chinh téi thiéu ba ndam mét Ian. Viéc diéu chinh nhw
vay dé phan anh sy gia tang chi sb gia tiéu dung. Nhwng mét diéu dang lwu y, quyén gidi han trach
nhiém theo OPA dé& dang bi méat hon so véi ché dd CLC. Cu thé, quyén gi&i han trach nhiém theo
OPA c6 thé bi mét trong ba trdng hop. DAu tién 1a sy ¢b tran dau dwoc gay ra béi so suét bat can
ho&c hanh vi sai trai cd y clia chi tau hodc dai ly cia chd tau. Thir hai la sw ¢b dwoc gay ra do vi
pham bat ky luat lién bang ndo cla chi tau, dai ly cGa chi tau. Thi ba la khong hop tac, tir chéi hop
tac hodc khéng bao céo sy cb.

2.5. Bao dam tai chinh

Chu clia mot tau ché trén 300 tAn dau hang hodc nhién liéu hoat ddng trong ving bién cuta
Hoa Ky sé& phai duy tri bdo d&m tai chinh thda man trach nhiém tbi da cia mét ngudi theo luat [2].
Céc tau thudc pham vi 4p dung bao dam tai chinh ctia OPA 1990 13 twong dbi nhé. Sw ¢cb tran dau
do céac tau ché dau nhd ciing c6 thé gay ra hau qua tiéu cuc dang ké& cho méi trwdng bién. Vi vay,
céc tau nhd ciing can dwoc diéu chinh va day la diém ndi bat cia OPA 1990 so vé&i ché d6 CLC.

CAc bién phap xt phat vi khéng tuan tha cac quy dinh vé& bdo dadm tai chinh bao gém tir chéi
gidi phéng tau, tir chéi nhap canh hoac giam gil va tich thu tau. Tuy nhién, khac véi CLC, viéc thuc
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thi nay dwoc trao cho cac Bang & Hoa Ky, nén cé s khac nhau vé mirc dd trivng phat & cac Bang
khac nhau.
2.6. Quyén yéu cau khiéu kién chéng lai ngwoi bao lanh

Nguwoi bao 1anh cung cip bdo dam tai chinh cho chd tau cé thé bi khiéu kién dé yéu ciu thuc
thi trach nhiém bdi thuwdng clia chd tau theo OPA 1990. Nhwng, ngwdi bdo 1anh co thé yéu cau tat
ca cac quyén va bién phap bao vé ma chu tau dwoc hwdng. Ngoai ra, néu ngwdi bao lanh vién dan
duwoc rang sw cd 1a do hanh vi sai trai cé y ctia ch tau thi nguwdi bao 1anh sé dwoc bao vé trwdce toa.
Tuy nhién, nguoi bao lanh khéng dwoc vién dan bat ky bién phap bdo vé nao khac cé thé cé trong
qua trinh t tung chdng lai anh ta, ma do chi tau cung cép. So véi CLC, quyén cla nguwdi bdo Ianh
theo OPA han ché hon, cu thé ngudi bao lanh phai chiu trach nhiém tuyét ddi chir khéng phai nghiém
ngat dbi v&i cac chi phi loai bd, lam sach & nhiém.

2.7. Quy trach nhiém béi thwrong vé 6 nhiém dau

Ciing giébn nhw CLC, theo OPA, mé6t Quy trach nhiém bdi thuéng vé 6 nhiém dau dwoc thanh
lap. Ngoai khodn bdi thwdng cé sén tir bén chiu trach nhiém, thi ngwoi thiét hai con cé co hoi thir
hai dwoc bdi thwdng béi Quy trach nhiém bdi thwerng vé 6 nhiém dau. Trong trwéng hop bén chiu
trach nhiém khong biét ho&c biét nhuwng tir chéi tra tién cho sw ¢ tran dau, thi Quy Gy thac trach
nhiém sw c6 tran dau (“Oil Spill Liability Trust Fund - OSLTF”) c6 thé dwoc ap dung dé trang tréi cho
nhirng thiét hai 6 nhiém.

OSLTF dwoc thanh lap vao nam 1986 b&i Quéc hdi Hoa Ky, dwoc Gy quyén dé thu tién, nhung
chi str dung sb tién d6 khi OPA 1990 da dwoc théng qua. OSLTF dwoc quan ly b&i Trung tam Quy
6 nhiém qudc gia cGa canh sat bién Hoa Ky (“United States Coast Guard’s National Pollution Funds
Center - NPFC”). NPFC dwgrc thanh Iap nam 1991 véi muc dich trién khai OPA 1990, quan ly OSLTF
va dam bao (rng pho va khéi phuc hiéu qua trong cac sw ¢ tran dau [1].

OSLTF c6 thé dwoe Chinh phii My st dung trong cac hoat dong loai bd 6 nhién dau, cac hoat
déng danh gia va phuc hoi tai nguyén thién nhién, giai quyét khiéu nai vé 6 nhiém dau dbi véi cac
chi phl’ va thiét hai khdng dwoc bdi thwdng va cho cac hoat ddng nghién ctru va phat trién. OSLTF
c6 thé cung cép téi da 1ty USD cho mét sw ¢b 6 nhiém dau, bao gdm téi da 500 triéu USD dé danh
gia thiét hai tai nguyén thién nhién ban dau ciing nhw cac khiéu nai ban dau [1]. Tuy nhién, trong
trvong hop OSLTF thanh toan thiét hai ma bén chiu trach nhiém da tw chéi, ho c6 quyén thu hdi
thiét hai d6 tir bén chiu trach nhiém. Nghia la quyén ddi bdi thwéng clia nan nhan da dwoc chuyén
sang OSLTF.

Ngudn thu ctia OSLTF 1& 8 cents/mdi thung ddi véi tat ca dau trong nwéc cling nhw diu nhap
kh&u tai Hoa Ky [2]. Cac ngudn thu khac bao gdm i suét dinh ky cho cac khoan dau tw tr OSLTF; thu
héi chi phi tir bén chiu trach nhiém; thu tién phat lién quan; va chuyén tr cac quy khac trong Hoa Ky.

Tém lai, véi cac wu diém lién quan dén cac quy dinh vé& cac loai thiét hai cé thé dwoc boi
thwdng, ngudi chiu trach nhiém, quyén khiéu nai cho ngudi chiu trach nhiém va mdrc gidi han trach
nhiém phap ly, thi OPA 1990 d& thanh cdng trong viéc gidm sb lwong sw ¢b tran dau t cac tau ché
dau hoat déng trong vung bién cta Hoa Ky. Ngoai ra, ché d6 trach nhiém va bdi thwdng 6 nhiém
dau cla Hoa Ky da thanh céng trong viéc béi thwérng cho cac nan nhan cua thiét hai 6 nhiém dau
ciing nhw trong viéc bao vé mai trwdng bién. Tuy nhién, do pham vi thiét hai cé thé dwoc bdi thudng
twong dbi réng, nén da phat sinh nhiéu khiéu nai dan dén viéc bbi thwdng bi kéo dai theo cac khiéu
nai. Ngoai ra, nhw da phan tich & trén, OPA 1990 trao quy&n ap dung cho cac Bang ctia Hoa Ky,
ma moi Bang lai cé hé théng luat riéng biét, dan dén thiéu sw thdng nhat vé trach nhiém phap ly 6
nhiém dau ngay tai trong Hoa Ky.

3. Lién hé t&i Viét Nam
3.1. Thuec trang phdp luat Viét Nam vé trach nhiém phdp ly va boi thwong thiét hai 6 nhiém
dau tau

T nhirng wu nhwoc diém ctia OPA 1990 da dwoc phan tich, so véi hé théng luat cla Viét
Nam, chdng ta cé thé thdy mot sé diém yéu trong linh vwc nay nhu sau:

Viét Nam c6 mot sd van ban phap ly quy dinh trach nhiém dan sy va bdi thwdng thiét hai
dbi vai thiét hai 6 nhiém dau tir tau gay ra. Tuy nhién, cac van ban nay van tdn tai thiéu sét, cu
thé la quy dinh lién quan dén nhirng ngudi chiu trach nhiém bdi thwdng thiét hai & nhiém dau.
“Luét Bdo vé Méi trirong” khéng bao gom tat ca cac quyén va nghia vu cla chi thé, dic biét |4
khong cé quy dinh rd rang vé trach nhiém phap ly va bdi thwdng thiét hai & nhiém dau tau. Khéng
c6 tai liéu hwéng dan, quy dinh cu thé vé trach nhiém clia mét co quan, tda an nao sé xét x& vu
an? Va van chwa cé quy dinh ré rang dé phan biét gitra chiu trach nhiém khac phuc, phuc hdi méi
trwdng theo luat hanh chinh va trach nhiém dbi vai thiét hai 6 nhiém theo luat dan suw [8].
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“Bé luat Hang hai” quy dinh vé viéc mua bao hiém trach nhiém dan sy cho thiét hai 6 nhiém
dau. Cu thé, cac tau chuyén st dung dé& van chuyén dau, cac san pham diu md, thi phai mua
bdo hiém trach nhiém dan sy déi v&i thiét hai 6 nhiém dau khi hoat dong & viing bién Viét Nam.
Tuy nhién, diéu khodn nay ap dung cho “céc tau chuyén s dung dé van chuyén dau”, nhung
trong B luat lai khong c6 khai niém vé cac “tau chuyén st dung dé van chuyén dau”, nhirng tau
nhw thé ndo la tau chuyén s dung dé van chuyén dau. So véi OPA, thi OPA quy dinh rd rang
rang bao hiém trach nhiém dan su ap dung cho céac tau ché trén 300 tAdn diu hang hodc nhién
lidu. D6 1a han ché clha Bo luat nay.

“Bé ludt Hang hai” cling dé cap dén viéc thanh lap quy gidi han trach nhiém dbi véi cac
khiéu nai hang hai, tuy nhién chwa dwoc rd rang. Cu thé, nhirtng ngudi cé quyén gidi han trach
nhiém dan s “co thé” thiét lap mot quy gidi han dé gidi quyét cac khiéu nai hang hai. Nhw vay,
dbi v&i cac khiéu nai hang hai, viéc thanh l1ap mét quy gidi han trach nhiém chi 1a “cé thé”, hay
néi cach khéac, viéc thanh lap quy gi¢i han trach nhiém la chwa “bat budc”.

Khi 6 nhiém dau xay ra, cac bién phap thwc thi chi yéu cta Viét Nam la phat hanh chinh
va sb tién phat khong da dé khac phuc déi véi cac sw cd tran dau I&n. Van dé thiét hai 6 nhiém
dau lién quan dén nhiéu co quan khac nhw giao théng, méi trwérng, tda an, cac cong ty van tai, ...
Do vay, sw phdi hop chat ché gitra cac co quan, cac quy dinh ré rang va day du la diéu cép bach
hién nay.

3.2. Cac giai phdp hoan thién cho Viét Nam
3.2.1. Giai phép trwéc mat

Trwdc nhirvng han ché vé phap luat va yéu cau khach quan cta qua trinh hdi nhap quéc té va
khu vuc, thi gidi phap trwdc mat 1a Viét Nam phai stra ddi, bd sung mot sé vén ban phap luat hién
hanh trong Iinh vic trach nhiém dan sy vé thiét hai 6 nhiém dau do tau gay ra, cu thé la:

Stra dbi “Bé luat Hang hai”, cu thé 1a bb sung quy dinh vé gi¢i han trach nhiém dan su déi
v&i chl tau phu hop véi cac cong wéc quodc té ma Viét Nam la thanh vién, dac biét 1a theo quy
dinh ctia CLC 1992, bd sung cac diéu khoan vé bao hiém bat budc dbi véi tirng loai tau cu thé,
va quy dinh vé viéc bat gitk tau trong treong hop tau d6 gay 6 nhiém dau trong khu vuc nuwéce
thudc thAdm quyén cuda Viét Nam. Déi voi quy dinh vé nguyén tac giai quyét tranh chap, ta can
stra dbi lam rd tda &4n cap nao sé c6 thdm quyen déi v&i cac tranh chép lién quan dén bdi thwong
thiét hai 6 nhiém dau. Ngoai ra, chung ta bd sung quy dinh vé viéc thanh 1ap “quy gidi han trach
nhiém dbi v&i thiét hai 6 nhiém dau” |1a “bat budc”. Bén canh dd, van con rat nhidu hanh vi gay 6
nhiém dau ma khéng thudc trong pham vi diéu chinh ctia CLC, vi du nhw cac tau khong phai la
tau chd dau gay ra 6 nhiém, hoac & nhiém do dau dé tan gay ra,... Do dé, ching ta ciing can
thém nhirng quy dinh m&i cho cac trwong hop nhw vay trong “Bé luat Hang hai”.

Ngoai ra, chung ta nén cé nhirng quy dinh chat ché hon vé trach nhiém dan sy cla chu
tau déi voi thiét hai 6 nhiém moéi truéng, bao goém ca thiét hai 6 nhiém dau do tau gay ra, va
nhirng quy dinh dé phai phu hop v&i cac cong woc quoc té va luat dan sw Viét Nam. Nhirng quy
dinh nay phai roé rang va cu thé. Dé dap &ng cac yéu cau nhw vay, chung ta nén tiép tuc phat
hanh cac tai lieu bd sung lién quan dén trach nhiém dan sy va boi thwdng dbi véi thiét hai 6
nhiém dau do tau gay ra.

3.2.2. Gidi phap lau dai

Vé lau dai, gibng nhw MY, Viét Nam can ban hanh luat chuyén biét vé trach nhiém dan sy
déi vai thiét hai 6 nhiém dau do tau gay ra. Luat chuyén biét nhw vay sé gitp Viét Nam cé co s&
phap ly @& danh gia ton thét, tinh toan mic do thiét hai va bdi thuwong thiét hai théa dang khi 6
nhiém dau xay ra, cu thé luat chuyén biét d6 can phai dat dwoc nhirng nguyén tac sau:

Dam bao tinh hop hién, tinh hop phap va tinh nhat quan clGa vén ban phap ly trong hé
théng phap luat; phai tuan tha theo hinh thire, trinh tw va thi tuc xay dwng va ban hanh vén ban
phap luat; ddm bdao tinh céng khai, minh bach trong qua trinh xay dwng va ban hanh van ban
phap luat; ddm bao tinh kha thi; khéong can tré viéc thwe hién cac cong wéc qubc té ma Viet Nam
da tham gia.

Luat chuyén biét nay khéng phu thudc vao cac van ban phap luat khac ma cé dbi twong
diéu chinh riéng, pham vi ap dung va cé cac nguyén téc riéng. Néu cé suw khac biét gitra cac quy
dinh cla luat nay va cac quy dinh cua cac luat khac, thi cac quy dinh cla luat nay sé dwogc ap
dung. Trong trwdng hop quy dinh cla cong wéc qubc té ma Viét Nam da tham gia khac véi cac
quy dinh cua luat nay, thi cac quy dinh cla cac cong wéc qudc té sé dwoc ap dung.
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Muc dich cla luat nay Ia bdi thweéng va bao vé day da loi ich cla cac td chirc va ca nhan
bi thiét hai 6 nhiém dau do tau gay ra, va thiét 1ap mot khung phap ly d& dam bao viéc bdi thwong
cho cac nan nhan cua sy ¢b tran dau tai vung bién Viét Nam.

4. Két luan

T viéc nghién ctru Dao luat 6 nhiém dau cta MY, ly do va sw can thiét phai hoan thién luat
phap Viét Nam trong linh vic 6 nhiém dau do tau gay ra, tac gia da dwa ra cac giai phap truwéc
mét va lau dai cho Viét Nam, va né that sw can thiét trong bdi cadnh hién nay. Nhirng wu viét cta
OPA c6 thé la nhivng bai hoc quy gia cho Viét Nam vi My da cé co ché thyc thi toan dién va hé
thdng ‘phap ly hoan chinh trong linh vic 6 nhiém dau tw tau. Tuy nhién, khi hoc hoi kinh nghiém
tr qudc gia khac - My, chang ta nén xem xét chon loc cac yéu té phu hop v&i diéu kién kinh té,
khoa hoc, cong nghé va phu hgp va&i tinh hinh va dac diém cu thé caa Viét Nam.

TAI LIEU THAM KHAO

[1] Tumaini Shabani Gurumo, “Review of implementation of international civil liability and
compensation regime for ships’ oil pollution damage”, PhD Dissertation, Dalian Maritime
University, 2012.

[2] United States, Oil Pollution Act, 1990.

[3] IMO, “International Maritime Organization Protocol of 1992 to amend the International
Convention on Civil Liability for Oil Pollution Damage of 29 November 1969 (CLC 1992)”,
http://www.imo.org.

[4] IMO, “Protocol of 2003 to amend the International Convention on the Establishment of an
International Fund Compensation for Oil Pollution Damage 1992”. http://www.imo.org.

[5] Pham Van Tan, Bui Dang Khoa, Nguy&n Thanh L&, Nguyén Van Trwdng, “Basic elements of
compensation for oil pollution damage caused by ships”, Journal of Marine Science and
Technology, No.56, 11/2018.

[6] BO luat Hang hai Viét Nam 2015.

[7] Quyét dinh s6 02/2013/QD-TTg - Ban hanh Quy ché vé (rng pho sy cb tran dau, Tha twéng
Chinh phu ban hanh ngay 14/4/2013.

[8] Lwu Ngoc Té Tam, “Phap luat kiém soat 6 nhiém méi trieong bién trong hoat déng hang
hai & Viét Nam”, Luan an tién s, Trwdng Dai hoc Luat Ha Noi, 2012.

Ngay nhén bai: 19/8/2019
Ngay nhan ban stra: 03/9/2019
Ngay duyét dang: 15/9/2019

102 Tap chi Khoa hoc Céng nghé Hang hai S6 60 - 11/2019


http://www.imo.org/
http://www.imo.org/

THE LE VIET BAI GUI DANG
TAP CHi KHOA HOC CONG NGHE HANG HAI

1. Tap chi “Khoa hoc Céng nghé Hang hai” déng cac thong tin, phd bién cac dinh huwéng
nghién ctu khoa hoc va dao tao cia Trwdng Pai hoc Hang héi Viét Nam, céng bb va phd
bién két qua cac cong trinh nghién clru khoa hoc va chuyén giao cong nghé thudc céac
chuyén nganh dao tao ctia Nha trwdng, phuc vu cac linh vwc thudéc nganh Hang hai ma cac
théng tin nay chwa dang trén bat ky mét 4n phadm nao.

2. Quy dinh v& hinh thtrc trinh bay mét bai bao gt dang trén Tap chi:

Bai glvi dang trén Tap chi phai danh may vi tinh theo font Unicode (Arial), c& chi 10, in 1
ban gbc dai khéng qua 5 trang (khd giay As4 21 x 29,7cm; Le trai: 3cm; Le phai: 2,5¢cm;
Trén: 2,7cm; Dwéi: 3,3cm) kem 1 file bai viét glri qua Email.

+ Tén bai bao viét bang tiéng Viét va tiéng Anh (Arial in hoa, dam c& chiv 12);
+ Ho va tén tac gia (Arial in hoa, dam c& chir 10);
+ Tén don vi (Arial thwdng, nghiéng c& chir 10);
~ + Bai bao can co6 day du tom tat, tlr khoa, tom tat ndi dung bai bao bang tiéng Viét va
tieng Anh khoang 100 dén 200 tir phai néu dwoc ndi dung chinh, déng gép méi cla cong
trinh (Arial thwong, nghiéng c& chiv 10);
+ N&i dung bai bao cin c6 hanh van rd rang, suc tich, cach dung thuat ngl khoa hoc va

don vi do lwong hop phap do Nha nwoc ban hanh hoac da dung théng nhat trong chuyén
mén hep va can phai dwoc phan rd phan, muc, tiéu muc cé danh sé thir tw;

+ Cong thtre duoc viét theo Equation Editor, viét r theo ki hiéu thdng dung va danh §6
the tw cong thire vé phia bén phai. Hinh va anh minh hoa la hinh den trang, rd nét va can
dwoc chu thich day du (font in thwong, dam, nghiéng c& chiv 9);

+ Danh muc tai liéu tham khdo dwgc dat ngay sau phan két luan cla bai bao dwoc ghi
theo trinh tw: thir tw tai liéu trong [ ]; Voi tai liéu tham khao la sach thi tén tac gia chiv
thuwdng, tén sach chir nghiéng, nha xuat ban, nam xuat ban; Vai tai liéu tham khao la Tap
chi thi tén tac gia chir thwdng, tén bai chir nghiéng, tén tap chi, s6 tap chi, nam xuat ban.

+ Ban thao bai b4o khong danh sé trang.

3. Bai giri dang can dwoc viét can than, ding van pham (dac biét Ia tiéng Anh), danh may r6
rang va co y kien cho phép cong bo ctia don vi chu quan truc tiep. Bai bao gvi dang sé dwoc it
nhat 02 phan bién cla bai béo doc, gép y stra chira va cho y kién c6 thé cong bd trén Tap chi
“Khoa hoc Céng nghé Hang hai”.

4. Tap chi “Khoa hoc Céng nghé Hang hai” chi dang cac bai dap tng cac yéu cau trén.
Bai khong dang khong tra lai ban thao cho nguwdi guri.

5. Tac gia cé bai dwgc dang trén Tap chi “tha hoc Cong nghé Hang hai” dwoc biéu 01
cuon Tap chi dang bai d6 va dwoc hwdng moi quyén lgi theo qui dinh.

Thw gép y kién va bai glvi ding xin gwvi theo dia chi:
Toa soan Tap chi “Khoa hoc Céng nghé Hang hai”
Phong KH-CN, Trwong Dai hoc Hang hai Viét Nam, 484 Lach Tray - Lé Chan - Hai Phong
Tel: 0225 3829111; Email: jmst@vimaru.edu.vn

Ghi chu: Theo Quyét dinh sé 29/QP-HPGSNN, ky ngay 10/7/2019 cia Héi dong Gido sw Nha nwdrc co
quy dinh nhikng bai bdo dang trén Tap chi "Khoa hoc Céng nghé Hang hadi" cua Trwong Pai hoc
Hang hai Viét Nam, dwore tinh tir 0 dén 0,75 diém céng trinh khoa hoc quy déi khi xét céng nhan cdc
chwre danh GS, PGS.

In 300 cuén tai Xwdng In Nha xuét ban Hang hai, Trirong Pai hoc Hang hai Viét Nam
In xong va ndp lwu chiéu thang 11 nam 2019







