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KHOA HOC - KY THUAT

ANH HUONG CUA CAC YEU TO LY - HOA DEN DO BOI TRON
CUA NHIEN LIEU TAU THOY
THE EFFECT OF PHYSICAL AND CHEMICAL CHARACTERISTICS

ON THE LUBRICATING ABILITY OF SHIP'S FUELS
LUU QUANG HIEU
Khoa May tau bién, Truong Bai hoc Hang hai Viét Nam
Email lién hé: luuquanghieu@vimaru.edu.vn
Tém tit
Phu luc VI Céng wéc MARPOL quy dinh ham luong luu huynh déi véi tat cé céc loai nhién
liéu st dung trén tau. Tir ndm 2015 ham luwong luu huynh cho phép trong khu vurc kiém soét
khi thai Ia 0,1% va trén toan thé gidi du kién dén ndm 2020 Ia 0,5%. Tuy nhién, két qua cac
nghién ctru va thuc té str dung nhién liéu chira lu huynh thép cho thay chiing cé dé béi tron
kém va céc yéu té c6 dnh hudng dén do béi tron khéng chi c6 ham luong luu huynh ma con
c6 dé nhét déng hoc, phan doan chung cét, cén co hoc,... Tac gid thuc hién danh gia riéng
biét mirc do dnh huwéng cuia céc yéu tb trén dén kha ndng boi tron ctia nhién liéu. Két qua
cho thay thanh phan hop chét lwvu huynh, dé nhét doéng hoc va nhiét dé6 phan doan chung
cét 50% c6 dnh huéng Ién dén do boi tron.
Tor khéa: Nhién liéu chira ham luong lwu huynh thdp, dé béi tron, doé nhét déng hoc, phan doan
chung cét, duong kinh mai mon.
Abstract
MARPOL Annex VI sets out the requirements for the sulfur content of any fuel oil used
onboard ships. Since 2015 the sulfur content has been permitted the use on Emission
Control Areas that is 0,10% and the global sulfur cap is foreseen to be reduced to 0,50% by
2020. However, the study results and practical use of low sulfur fuels have been showed that
the lubrication characteristics of fuel is poor not only sulfur content but also the kinematic
viscosity, fractional composition, and mechanical impurities, etc., The author conducted a
separated assessment of their influences on the lubrication ability of fuel. The study results
showed that the sulfur content, kinematic viscosity and temperature fractional distillation 50%
have been influenced on the lubrication fuels.
Keywords: Low sulfur fuel, lubricity, kinematic viscosity, fractional composition, wear spot diameter.
1. Pat van dé
Hién nay ham lwong lwvu huynh trong nhién liéu st dung cho dong co diesel tau thay co xu
huwéng g|am dé dap ng cac quy dinh vé ngan nglra 6 nhiém khong khi. Thye thi Phu luc VI Cong
wéc qudc té MARPOL 73/78, nhivng quy dinh nghiém ngat nhat vé ham lwong SO« trong khi xa da
dwoc ap dung dbi véi khu vire kiém soat phat thai (SOx Emission Control Area - SECA). T ngay
01/01/2015 t4t ca cac tau khi di vao viing SECA phai chuyén dbi sang st dung nhién liéu c6 ham
lwong lwu huynh dwéi 0,1%, gidm khoadng 10 lan so véi ham lwong trwdce khi quy dinh nay cé hiéu
Iwc [1].
D&u diesel dong vai tro 1a chat béi tron cho cac chi tiét chuyén dong cutia hé théng nhién liéu.
Khi déng co hoat ddng cac chi tiét chiu mai mon I&n nhét 1a cdp piston-plunger bom cao ap va voi
phun. D6 tin cay cta ddng co phu thudc nhiéu vao tinh trang mai mon céc chi tiét trén [2]. Két qua
nghién ctu va thyc té st dung trén tau cho thay loai nhiéu liéu chira ham lwong lwu huynh thap cé
dd boi tron kém. Khi dong co diesel tau thdy st dung loai nhién liéu nay cwéng dd mai mon & cap
piston-plunger bom cao ap téang. Khe hé gitra cap piston-plunger vi thé t&ng Ién nhanh choéng lam
gidm chét lwgng phun nhién liéu vao trong budng dét dong co, hé qua 1a anh huéng tiéu cuc dén
cbng suét va hiéu suat dong co. Tuy nhién, cac nghién clru danh gia dé boi tron cha nhién liéu hién
nay chi mé&i dirng lai & cac loai nhién liéu danh cho phwong tién van tai du@ng bd. Két qua cac
nghién ctru nay cho thdy d6 boi tron cia nhién liéu khéng chi chiu anh hwdng cua ham lwveng luu
huynh ma con phu thuéc vao phan doan chuwng cét, nhiét do soi cu0| va d6 nhot dong hoc [4].
Déi v&i dau diesel tau thay thiéu nhirng nghién cru tdng thé vé anh hwéng ctia cac yéu tb Iy
- héa dén do boi tron cla chung. Cac nghién ctru da thwe hién véi nhién liéu tau thay cho két qua
thiéu nhat quan. Cu thé, cong ty Lintec Testing Services Ltd tir nam 2009 da thwe hién danh gia do
béi tron cha 182 mau dau diesel bang phwong phap HFRR (high frequency reciprocating rig) theo
tiéu chudn ASTM D 6079. Két qua thu dwgc chi cé 8 mau nhién liéu cé dwdng kinh mai mon vuot
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qua 520um. Gi&i han nay quy dinh trong tiéu chuan ddi véi nhién liéu tau thay 1ISO 8217:2010. Trong
két luan ctia minh, Lintec Testing Services Ltd cho réng tén tai anh hwéng gian tiép ctia ham lwong
Iwu huynh trong nhién liéu dén do bai tron [6]. Qua trinh loai bd lvu huynh déng thoi lam mét di cac
lién két phan cuc dan dén giam kha nang béi tron tw nhién cta nhién liéu va khéng nén s dung
ham lwong lwu huynh nhw mét chi sé dé wéce tinh dd bdi tron cta chung. Trong s6 182 méu da thv
nghiém cé 13 mau cé dd nhét nhd hon 2 ¢St va chi 3 mau trong sé doé cho gia tri dwdng kinh mai
mon Ién hon 520um. Diém dang lwu y 1a gia tri dwéng kinh mai mon Ién hon 520um chi xuét hién &
cac mau nhién liéu co6 dd nhat trong khoang 2 - 3 (cSt).

O mét quan diém khac, hang MAN Diesel & Turbo cho réng nhién liéu chira ham lwong lwu
huynh thap c6 kha nang bdi tron kém, déc biét khi d6 nhot thap. Hang dwa ra khuyen cdo tbc dd mai
mon tang dang ké khi dd nhét nhd hon 2 ¢St [9]. Cuing ¢6 chung quan diém vé van dé nay, phu thudc
vao tirng loai ddng co va dac diém bom cao ap Wartsila dwa ra cac gi¢i han dé nhét lam viéc an toan.
Gia tri d6 nhot thap nhat cho cac déng co Wartsila dao dong trong khoang 1,8 - 3,0 (cSt) [10].

2. Phwong phap va thiét bi thi nghiém

D6 boi tron clia cac mau nhién ligu duoc xac dinh nho' thiét bi do “Bén bi cau” (YMT), quy
trinh the nghiém gidi thiéu trong GOST 9490-75 [7]. Diém ma sat trong may do UMT & phan tiép
xuc cla 4 bi cau bang thép LLIX-15 theo tiéu chudn GOST 801-78 c6 dwéng kinh 12,70 + 0,01 (mm).
Ba bi cau phia dwoi dwoc cb dinh trong mét khay thir chira ngap nhién liéu can klém tra, trong thoi
glan th&r nghiém nhirng vién bi nay khong dwoc phép xoay. Bi cau phia trén gén cb dinh trén truc
cuia thiét bi, quay va ma sat truc t|ep v&i ba bi cau con lai dwsi tac dung cua Iuc ep 157N.

Hinh 1. Thiét bj do dé béi tron YMT

Thai gian tht nghiém cho méi mau nhién liéu la 60
phut, nhiét dé méi trwdng duy tri on dinh @ m&c 20 + 5
(°C), tan sb quay clGa bi cau phia trén 1.460 + 70
(vong/phut). B6 bbi tron cha nhién liéu dwoc xac dinh
bang dwéong kinh mai mon trung binh ctia ba bi ciu phia -
duw6i. Cac dwong kinh nay do bang kinh hién vi AF TR ;g;' 'u‘ il
3.852.046 c6 dd phong dai 50 Ian, thang chia téi 0,02 b ‘E i H'm '

Lk ||
mm.

Hinh 2. Xdc dinh dwong kinh mai mon bi cau

3. Banh gia do boi tron cuiia nhién liéu

Anh hwéng cia ham Iwong Iwu huynh dén dé béi tron

Dé chuén bj nhitng mau nhién liéu c6 ham lwong lwu huynh khac nhau trong khi gitk nguyén
céac chi sb khac sir dung phwong phap oxy héa dau diesel bing hén hop hydro peroxide - axit fomic
trong phong thi nghiém véi ti 1& mol chat oxy héa va thoi gian khudy tron trong binh phan ng khac
nhau. Quy trinh kht lwu huynh trong nhién liéu gi6i thiéu chi tiét trong [4, 5]. K&t qua qua trinh loai
lwu huynh va danh gia do bai tron thé hién trong Bang 1.
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Béng 1. D6 béi tron cua nhién liéu chira ham lwong Iwu huynh khdc nhau

STT 1 2 3 4 5 6
Ham lwong lwu huynh S, % 0,426 0,349 0,272 0,22 0,098 0,045
Do bdi tron, pm 433 512 576 593 605 609
Két qua do dd bdi tron trén may UMT cho thay 620
ham lwong lwu huynh ti 1€ nghich v&i d6 béi tronclla 4] =
nhién liéu. Pwdng kinh mai mon bi ciu tang dang ké 5 ] NG
ngay sau ham lwong leu huynh giam tir 0,426% vé  § | “\
0,349%. Sau lan oxy hoa thir nhat d6 b tron cua 5 sl \
nhién liéu gidm dot ngét, dwdng kinh mai mon bicau £ s20.] \\\
tang 1&én 18,24%. Tiép tuc gidm ham lwong lwu huynh § 500 "
trong nhién liéu d6 boi tron gjém theo, tuy nhién mirc 5 460 ‘\\
do giam & nhirng lan sau thap di (Hinh 3). E o] \
Nghién ctru thanh phén hég hoc cla ,nhién a40.] \\
liéu c'l’(f)ngZ co diesel thuy cho thay hop chat lvu 420 "
huynh pho bién la mercaptan, hgp chat sulphua va R S S DR S S T P S AR
thiophen [8]. Qua trinh loai bd Iwu huynh trong nhién O O ot o huper troms it o ()

liéu lam thay dbi thanh phan cac hop chét nay. Hinh 3. Anh huéng cia ham lweng lu

huynh dén d6 bobi tron cda nhién liéu

Do bén cac lién két cta lwu huynh tang theo th(r tw: mercaptan - sulpphur - disulphur -
thiophen. Theo tht tw d6 cac hop chat cé hoat tinh cao hon (mercaptan, sulphua) sé bij loai bo trwéc,
hop chét con lai kho loai bd hon |a cac thiophen. Benzo - va dibenzothiophen c6 tinh hoat dong bé
mat kém, khéng dam bao tao 1&p bdi tron trén bé mat ma sat.

Anh hwéng cua dé6 nhét dén do béi tron

V6&i muc tiéu danh gia anh hwéng ctia dd nhét ddng hoc nhién liéu dén do boi tron thuc hién
thi nghiém trén cac mau nhién liéu c6 ham lweng lwu huynh 1&n hon 0,1% va dé nhét thay déi trong
gi&i han dd Ién. Két qua thwe hién trén may do d6 ma sat “Bbn bi cau” thé hién trén Hinh 4.

Két qua thi nghiém cho thay dd nhét dong
hoc ¢6 anh hudng dang ké dén do boi tron cla
nhién liéu. Pwong kinh mai mon cac bi cau tang
khi d6 nhét cha nhién liéu giam. Diéu nay co thé
giai thich rang, trong nhién liéu c6 d6 nhét cao
cha nhiéu hon cac chat hoat dong bé mat hon
nhién liéu c6 d6 nhét thap. Ngoai ra gidm dod nhét
cta nhién liéu dan dén dd day mang diu bao vé
bé mat ma sat gidm, lam thay déi ché do béi tron .
tlr boéi tron thdy dong sang béi tron mang mong, 1 n, e, “a
tlr d6 lam tang dwong kinh mai mon bi cau tha 4004 .
nghiém. Cwong dé mai mon tang nhanh khi gia
tri 6 nhot nhd hon 3 cSt. T ; T ‘ T ; ?

D6 nhét ddng hoc cla nhién ligu (cSt)
Hinh 4. Anh hwéng d6 nhét déng hoc dén dé boi
tron cua nhién liéu

Anh hwéng cta phan doan chwng cat dén kha nang béi tron caa nhién liéu

Trong qua trinh san xuét nhién liéu chira ham lwong lwu huynh thdp, sw phan bd cac hop chét
lwu huynh phu thudc nhiét do séi ctia ddu mé va phwong phap chiét tach lwu huynh rat dwoc quan
tam. Anh hwéng dén do bdi tron ctia nhién liéu khong chi c6 ham lwgng lwu huynh ma phan doan
chung cét ciing cé tac dong khong nhé [4]. Phan doan chung cét cla dau diesel thwong duwoc xac
dinh thédng qua hai chi sb: nhiét d6 chung cat 50% va nhiét d6 chwng cat 90%. Két qua thi nghiém
cho thay, nhiét d6 chwng cét 50% cé anh hwéng dén dd béi tron. Theo chiéu gidm nhiét do chung
clt 50% dwong kinh mai mon bi ciu ting dang ké (Hinh 5). Gidm nhiét d6 chwng cat 50% déng
nghia v&i viéc trong thanh phan cla nhién liéu thiéu di cac hop chat vong thom, hop chét di phan
tlr c6 tinh bdi tron cao. Trong khi d6 nhiét dd chwng cat 90% khong thé hién sw anh huwdng Ién
dwong kinh mai mon bi cau.

Madel ExpDec1
y = At*exp(
1) + y0
- Reduced 196111616
Chi-Sgr
Agj.R-Squa  0,80042

Eguation

-~

[=1

(=]
1

\ Value Standard Er
\ yO 4408622 1923605

600 \
LY D Al 3507 438 4190, 18931
1 0,66433 0,2747

Buwdng kinh mai mon (um)

g
1
u
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y= Intercept + BT'x'1 + BZ'x2
Equation
700
. Weight No Weighting 700 4
ResidualSum 921664519 .
o Squares E .
650 - \ Adj. R-Square 072936 =3
— \ Value Standard Error 3 6504
3 Intercept  3654.10580 125364496 T
E \ 8 b1 2556298 1110469 5
\ B2 0.05084 00243 c
§ 600+ $ 004
£ u E ']
:E B -
£ 550 £ 550
£ =
= \. o
=1 N
c °
& 500 5 5004
ES - AN a ]
[n]
- L]
450 - - R 450 - - . .
400 400

— T
180 200 220 240 260 280 320 325 330 335 340 345 350 355 360 365
Nhigt d6 chung cét 50 %, °C Nrigt 89 chung ot 90 % (*C)

Hinh 5. Anh hwéng ctaa nhiét dé6 chwng céat dén dé béi tron cua nhién liéu

4. Két luan

Két qua nghién ctru d6 béi tron cltia nhién liéu tau thay thwe hién trén may do “Bén bi cau” cho

thady ham lwong lwu huynh, d6 nhét dong hoc va nhiét d6 chung cat 50% cé anh hwéng Ién dén do
boéi tron. Khi ham lwgng lwu huynh trong nhién liéu giam tir 0,426% xubng dwéi 0,1% duwdng kinh
mai mon bi cau tang 1&n 39,72%. D6 nhét ddng hoc cha nhién liéu anh hwdng dén ché dé bai tron,
do day mang dau trén cac bé mat ma sat. Do boi tron gidm khi d6 nhét dong hoc gidm, nhién liéu
c6 dd nhét nhé hon 2 ¢St khdng dap rng yéu cau boi tron thiét bi hé théng nhién liéu. Nhiét do
chung cat 50% ti 1& thuan véi do bdi tron trong khi nhiét d6 chung cat 90% khong thé hién sy anh
hwdng.

TAI LIEU THAM KHAO

[1] PykoBoacTBO NO MPUMEHEHUIO MOMOXEHUA MexayHapogHow koHseHuun MAPTIOJT 73/78.
CIM6.: Poccuiickun mopckon permcTtp cygoxoactea. 84 ¢, 2009.

[2] HagexkuH A. B., Mywkos C. B., Jlbly K. X. Pe3ynbTatbl peCypCHbIX UCTbITAHWUI NAYHXEPHbIX
nap TOMMMBHBIX HACOCOB Ha Pa3fnu4yHbIX BUAaX Cy4OBbIX AUCTUINATHLIX Tonnme. Cl6.: HAL
Mopckue nHtennektyansHble TexHonoruun. Ne3 (33), T.1. C. 146-152, 2016.

[3] HapgexknH A.B., Nbly KyaHr Xvey. Pa3paboTka MeETOOUKM OLEHKM BIIUAHUSA XapakTepUCTUK
CYOOBbIX OUCTUNNATHBLIX TOMMMB Ha MX CMa3blBalOLLYyl0 CNocOOHOCTb. HayyHble npobnemsi
TpaHcnopTa Cubupu n OJansHero Boctoka. Ne2. C. 148-152, 2015.

[4] Mutycosa T. H., NonuH E. B., KanuHun M. B. NccnenosaHnsi NpOTUBOU3HOCHbBIX CBOWCTB
AnsenbHbIX Tonnue. HedTeHepepaboTkm n HedTexnmms. Ne2. C. 20-22, 1998.

[5] Guoxian Yu, Shangxiang Lu, Hui Chen, Zhongnan Zhu. Oxidative desulfurization of diesel
fuels with hydrogen peroxide in the presence of activated carbon and formic acid.
Energy&Fuels. V. 19, pp. 447-452, 2005.

[6] lan Crutchley. Low sulphur diesel can lead to extensive wear. Ship & Offshore. Ne 4, pp. 14-
17, 2010.

[7] GOST 9490-75. Liquid lubricating and plastic materials. Method of test for lubricating
properties on four ball machine.

[8] KpmBuoe E. B., TonoBko A. K. KuHeTuka okucnuTenbHoro obeccepuBaHusi Ou3ernbHOM
dpakumm HedbTN CMEChI0 Nepokcua Bogopoaa - MypasbuHasg kucrorta. Hedprexmmumsa. 2014.
T. 54, Ne1. C. 52-58.

[9] Guideline for the Operation of Marine Engines on Low Sulphur Distillate Diesel, MAN Diesel
& Turbo. 23 p, 2013.

[10] Low sulphur guidelines. Wartsila Switzerland Ltd. 23 p, 2006.

Ngay nhan bai: 21/01/2019
Ngay nhan ban stra: 26/02/2019
Ngay duyét dang: 07/03/2019

8 Tap chi Khoa hoc Céng nghé Hang hai S6 58 - 04/2019



CHAO MUNG NGAY THANH LAP TRUONG DAl HOC HANG HAI VIET NAM

XAY DUNG QUY TRINH DANH GIA PHE DUYET KIEU CHO DONG CO DIESEL
TAU THUY THOA MAN TIEU CHUAN PHAT THAI NOx
THEO BO LUAT KY THUAT NOx
ESTABLISHING PROCEDURES TO APPROVE THE ENGINE FAMILY/ENGINE
GROUP FOR MARINE DIESEL ENGINES SATISFYING THE NOx EMISSION

LIMITS ACCORDING TO THE NOx TECHNICAL CODE
NGUYEN HUY HAO
Khoa May tau bién, Truong Pai hoc Hang héi Viét Nam
Email /ién hé: nghhao@gmail.com
Tém tat
Viéc kiém tra, dénh gia va chirng nhén suw phu hop vé chét luong khi thai cda cac dong co
diesel duoc I&p déat trén tau cda Viét Nam theo tiéu chuén cta Bo luat ky thuat NOx 1a cong
viéc doi hdi cép bach hién nay. Tuy nhién, day la néi dung mdi, lién quan dén viéc trién khai
clia co quan dang kiém, céc co quan quan ly tau va thuyén vién, ... tir khi déng méi cho dén
qué trinh khai thac tau. Chinh vi vay rét can cé huéng dén ky thuét cu thé dé hé tro viéc thuc
thi, ddm bao thurc hién tét cac yéu céu cuia Cong wéc MARPOL 73/78. Noi dung bai bao gici
thidu viéc xay dung quy trinh déanh gia phé duyét kiéu cho déng co diesel tau thdy théa man
tiéu chuén phét thai NO theo B luat ki thuat NO,.
Twr khéa: Phé duyét kiéu, Céng wéc Marpol 73/78, Bo luét ky thuét NOx...
Abstract
Survey and certification the compliance with allowable NOx emission limits (according to the
MARPOL Convention and NOx Technical Code) of diesel engines on ships of Vietham are
urgent requirements of today. However, this is new matter and involves to the execution of
Vietnam register of shipping, ship owners and ship crews... in new-building process and
operation. Therefore, it is very necessary to build a technical instruction for implementing. In
this article was introduced the establishment of procedures to approve the engine
family/engine group for marine diesel engines satisfying the NOx emission limits according
to the NOx Technical Code.
Keywords: Engine family/engine group approve, Marpol 73/78 Convention, NOx Technical Code...
1. bat van de

Nham lam gidm murc do 6 nhiém mai trwdng tlr khi xa dong co diesel, té chirc Hang hai thé
gi¢i (IMO) da dwa ra nhirng tiéu chuan bét budc trong phu luc VI ctia Céng wéc qudc té MARPOL
73/78, cé stra dbi nam 2008, 2010 nhdm quy dinh vé tiéu chudn ham lwong cac chét doc hai trong
khi xa dong co, nhat 1a NOx.

Viéc ap dung céc gidi phap nham kiém soat mirc d6 phat thai NOx dap (rng cac tiéu chuén cla
Cong woc, khong chi can thue hién trong qua trinh khai thac tau ma can trién khai thuc hién ngay tir
khau duyét thiét k& dong co, duyét thiét ké tau va qua trinh 1&p dat hoan thién hé dong luc tau. Chinh
vi vay, viéc kiém tra danh gia clia co quan chirc nang trong giai doan nay la hét strc quan trong.

Dé thda man tiéu chun vé kiém soat phat tha| NOx theo  quy dinh cla Cong wdc, truoc khi
duoc lap dat Ién tau, cac dong co diesel tau thdy can dwoc kiém tra, danh gia dé dwoc cap gidy
ching nhan quéc té vé ngan ngua 6 nhiém moi treong khong khi (EIAPP - Engine International Air
Pollution Prevention). Nham giam bét thoi gian va khéi lweng céc thw nghiém phuc vu cho cdng tac
danh gia, quy dinh cho phép cac dong co diesel co cac dac tinh glong nhau hoadc twong tw nhau
dwoc xep chung vao mot kiéu va viéc cip gidy chirng nhan EIAPP cho tét ca cac dong co nay dwoc
dua trén két qua cla viéc danh gia phé duyét mét dong co cu thé dai dién cho kiéu dong co dé. bay
chinh 14 hinh thirc danh gia phé duyét kiéu déng co'.

Trong danh gia phé duyét kiéu dong co sé c6 hai dang, do 1a phé duyét dong co theo dong
(Engine family) va phé duyét déng co theo nhém (Engine group). Hinh thérc phé duyét dong co theo
dong (phé duyét dong dong co) duwoc ap dung cho cac déng co dugc ché tao hang loat c6 cling
thiét ké va dac tinh phat thai NOx, va trong qua trinh |ap d&t 1&n tau khéng cé sy diéu chinh hay hoan
cdi nao ma co thé anh huwéng xau dén mac d6 phat thadi NOx. Hinh thirc phé duyét dong co theo
nhom (phé duyét nhém doéng co) duwgc ap dung cho mét nhém nhd hon cac dong co dwoc ché tao
véi muc dich st dung twong tw nhau (thwéng la cac dong co céng suét I6n st dung lam dong co
chinh lai chan vit tau thiy); cac déng co nay can phai thyc hién mot sé diéu chinh va thay déi nhd
trong qua trinh I&p d&t va st dung trén tau.
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2. N6i dung
2.1. Quy dinh vé murc gi6i han phét thai Ion nhat cho phép cua déng co diesel tau thiy

Theo Phu luc VI cia MARPOL73/78, viéc han ché ham lwong NOx trong khi x& dwoc 4p dung cho
céc dong co diesel tau thiy véi cong suét t trén 130kW (khdng tinh cho céac dong co diesel lai may phat
sw cb, diesel lai bom ctru hda sy cb, dong co diesel clia xudng ctvu sinh,...) Iap déat trén cac tau tr sau
ngay 01/01/2000. Theo d6, cac dong co' nay phai dat dwoc tiéu chuén vé mirc dd phat thai NOx (quy ddi
ra NO2) nhw sau [1]:

- 17 g/kWh dbi v&i cac dong co cé tbe dd quay nhd hon 130 vong/phdt;

- 45.n°02 g/lkWh dbi v&i cac dong co cé tbe dd quay tr 130 vong/phit dén dwdi 2000 vong/pht;

- 9.8 g/kWh ddi v&i cac dong co co tbc do quay tir 2000 vong/phit tré lén.

Céc tiéu chuan v& murc phat thai NOx dwoc ap dung cho tAt ca cac tau hoat déng trén ving bién
quéc té&, dbi véi cac viing khac co thé tham khao thém cac diéu khoan quy dinh bd sung.

Sau d6, vao ngay 10/10/2008, IMO cuing Uy ban vé phong chéng 6 nhiém mai trwéong MEPC
(Marine Environmental Protection Committee) da théng qua Nghi quyét MEPC 176 (58) vé stra ddi
bb sung Phu luc VI cia MARPOL va Nghi quyét 177 (58) vé& stra doi bbé sung B6 luat k§ thuat vé
kiém soat phat thai NOx (NOx Technical Code 2008), goi tat 14 Bd luat ky thuat NOy, c6 hiéu luc e
01/10/2010. Theo dé, céac tiéu chudn vé& murc phat thai NOx da dwoc dwa ra theo hwdng chat ché
hon, nhw dwoc thé hién trong Bang 2.1, véi n 1a téc do quay ciia dong co.

Béng 2.1. Céc tiéu chuan vé mirc phat thai NOx déi véi céc déng co diesel tau thay Iap dat
trén cac tau dong méi sau ngay 01/01/2000 [1]

i 5 . Gii han phat thai NO, (g/kWh)
Naav déna méi Tiéu chu,a_n phat
gay dong thai n <130 130 < n <2000 n > 2000
(vong/phut) (vong/phut) (vong/phut)
Lﬁg:}’gﬁf&%ﬁ' Tier | 17,0 45,02 9,8
T 01/1/2011 Tier I 14,4 441023 7.7
Tw 01/1/2016 Tier 1l 3.4 9.n02 2,0

Lwu y:

- Céac dong co diesel tau thay trén cac tau déng méi tlr sau ngay 01/01/2016 bat budc phai
tuan tha tiéu chuan Tier IIl khi tau hoat ddng trén cac ving bién c6 kiém soat phat thai (Emission
Control Area) va t6i thieu phai dap wng dworc tiéu chuan Tier Il khi tau hoat déng trén cac vung bién
con lai;

. - Cac dong co diesel tau thay co cong suét trén 5000 kW va dung tich méi xilanh I&n hon hodc
bang 90 dm?* duwoc lap dat trén cac tau dong mai tir 01/01/1990 den tredre 01/01/2000 phai dap ng
tiéu chuan Tier I.

2.2. Xay dwng quy trinh danh gia phé duyét kiéu cho déng co’ théa man tiéu chuan phat thai NOx
2.2.1. Céc cén cir dé xay dung quy trinh

Viéc xay dwng quy trinh phé duyét kiéu dong co thod man tiéu chuén phat thai NOx dwoc dua
trén cac can clr co ban sau:

- Phu luc VI, Marpol 73/78 stra d6i 2010 [1];

- Cac quy dinh cua B6 luat k§ thuat NOx 2008 [2];

- Cac quy dinh phap ly va qua trinh thiwc thi cta Viét Nam trong viéc dap trng cac quy dinh
cta Phu luc VI, Marpol 73/78 [3];

- Céac phuwong phap danh gia phat thai NOx hién cé cho dong co diesel tau thuy,...[2].

2.2.2. Quy trinh danh gia phé duyét kiéu cho déng co duoc xay dung

Trén co s& nghién ctru cac quy dinh cua Phu luc VI Cong wéc qudc t& Marpol 73/78, ndi dung
clia Bo luat ki thuat NOx va cac phuwong phap hién c6 dé danh gia phat thé[NOx cho déng co diesel
tau thay, quy trinh danh gia phé duyét kiéu cho déng co thda man tiéu chuan phat thai NOx theo Bo
luat ky thuat NOx 2008 dwgc xay dwng v&i cac bwéc nhw sau (Hinh 2.1):

1) Chuan bi hd so phé duyét:

Toan bd hd so cho viéc danh gia phai dwoc dé trinh va dwoc co quan d&ng kiém phé duyét.
Hb so nay phai bao gébm thdi han, diéu kién va sy thay méi cac chi tiét clia dong co bang cac chi
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tiét du trir twong dwong nhdm dam bao ddng co ludn thda man gidi han phat thai NOx nhw duoc
chira trong Muc 2.1 & trén.

Déi véi mot dong co thudc vé dong dong co hodc nhém ddng co, yéu cau cu thé vé hd so k¥
thuat ctia dong co dwoc chi ra & Quy dinh 6.2.2 clia BO luat ki thuat NOx [2].

2) Xac dinh dong/nhém déng co:

Nha ché tao dong co c6 trach nhiém xac dinh xem cac déng co' thudc vao loai dong dong co
hay nhém déng co'. Viéc xac dinh ddng co thudc vao loai nao can dya trén co s& dong co dé ¢ can
phai dwoc sivra dbi hay khdng, va dén mirc nao, sau khi tht trén bang thir. Chi tiét vé cac dac trung
ky thuat va cac hoan cai néu cé phuc vu cho viéc xac dinh dong déng co hay nhém déng co dwoc
quy dinh cu thé trong ndi dung ctia Muc 4.3.8 va 4.4.6 cla Bd luat k§ thuat NO« [2].

Trwédce khi chap nhan phé duyét mét dong/nhém doéng co, co quan déng kiém phai thye hién
mot s6 bién phap can thiét dé xac minh va khang dinh réng hang ché tao da tuan thi cac cam két
va thwe hién dang quy trinh da dwoc phé duyét trong thiét ké, ché tao nhdm dam bao viéc kiém soat
murc dd phat thai NOy theo yéu cau.

Chudn bi hé sor
phé duyét

l

Xac dinh dong/mhém
ddng co

l

Lva chon dong co
méu

|
3

Thir nghiém, dénh
gia phat thai NOx

Khing théa
Gidri han phéat man
thai NOx

Théa mén

Hanh déng
khac phuc

Phé duyét hé so
k§ thuat

Cép gidy chieng nhan EIAPP

Hinh 2.1. So' dé quy trinh danh gid phé duyét kiéu déng co’

3) Lwa chon déng co mau dai dién cho dong/nhém ddng co':

DPong co dwoc lwa chon lam déng co mau cho dong/nhém ddng co phai tap hop dwoc tat ca
cac yéu té anh hwdng xau nhat dén mrc d6 phat thai NOx, hay néi cach khac, dong co mau dwoc
lwa chon phai cé mirc d6 phat thai NOx cao nhat trong sb cac déng co cuing dong/nhém.

Trén co sé cac thir nghiém va danh gia ky thuat, hang ché tao sé phai dé xuét dong co mau
dé tién hanh th&r nghiém va danh gia. Chi tiét vé cac d&c trwng va tiéu chi cho viéc lwa chon dong
co mau cho dong/nhém déng co dwoc quy dinh trong ndi dung cla Muc 4.3.9 va 4.4.8 Bo luat k§
thuat NOx [2].

Co quan dang kiém c6 thé phé duyét dong co mau cho dong/nhém déng co do nha ché tao
lwa chon va dé xuét, hodc cling cé thé chi dong lwa chon mét ddng co khac dé thir, danh gia (néu
can thiét) dé co thé tin twéng rang tat ca cac dong co trong dong/nhém dong co' d6 théa man gidi
han phat thai NOx da quy dinh.

4) Tién hanh thir, danh gia phat thai NOx cho déng co' mau clia dong/nhém déng co' trén bang thir:

Tién hanh thr va do phat thai cho ddng co mau cGa dong/nhém déng co trén bang thtr theo
quy trinh 11 bwéc, bao gdm:

1- Chuén bi diéu kién thir nghiém;

2- Chuén bi nhién liéu th;
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3- Chuén bi thiét bj do;

4- Xac dinh Iwu lvgng khi xa ra khéi dong co;

5- Chuén bj thiét bj phan tich khi xa;

6- Xéac dinh thang do ho&c chi sé cta cac thiét bi phan tich;

7- Xac dinh sai s cho phép cla thiét bj do dbi v&i cac thdng sé lién quan cta dong co;

8- Tién hanh chay thtr dong co’;

9- Lap bién ban thu;

10- Banh gia di¥ liéu phat thai;

11- Tinh toan lwvgng phat thai NOx.

5) So sanh mirc d6 phat thai NOx clia dong co véi gidi han phat thai cho phép nhw da quy
dinh (Bang 2.1).

6) Phé duyét hd so ky thuat ctia ddng co' mau dai dién cho dong/nhém déng co:

Sau khi két qua thtr danh gia phat thai NOx trén bang th(r clia dong co mau dai dién cho
dong/nhém déng co' da thda man cac tiéu chudn phat thdi dwoc quy dinh trong Phu luc VI (Béng
2.1) thi hd so k¥ thuat (Technical File) cia dong co' s& dwoc phé duyét véi cac déc tinh ki thuat dac
trwng cho dong/nhém déng co d6 va s bd sung (néu cd) cac théng tin lién quan dén viéc thay dbi
ho&c hoan cai dong co dé phu hop véi muc dich st dung trén tau.

Trong trwéng hop mirc do phat thai NOx clia ddng co mau khdng dap rng dwoc cac gidi han
phat thai quy dinh thi hang ché tao can phai c6 cac hanh dong khéc phuc trwdc khi dwoc kiém tra
danh gia lai. Bong thoi, théng tin vé cac hanh déng khac phuc cu thé da tién hanh (stva chiva, thay
ddi két cau, diéu chinh théng sé khai thac,...) nhdm gitp cho dong co théa man tiéu chuan phat thai
NOx phai duoc ghi vao hd so kj thuat ciia déng co trwde khi hd so dwoc phé duyét.

7) Cap Chirng nhan ngan ngira 6 nhiém (EIAPP) cho dong/nhém déng co':

Sau khi da c6 xac nhan dong co mau cta dong/nhém dong co thda man cac yéu cau phat
thai NOx theo quy dinh (Bang 2.1) thi déng co' sé dwoc cap Gidy chirng nhan ngan nglra 6 nhiém
moi trwdng khong khi EIAPP. Gidy chirng nhan québc té EIAPP khang dinh rdng dong co mau cla
dong/nhém dong co da thda man gidi han phat thai NOx nhw dwgc néu trong Quy dinh 13 clia Phu
luc VI Marpol.

Chirng nhan phai bao gdm mét danh muc ¢ ke dén cac dac trung cla cac dong co duoc
chép nhan thudc dong/nhom doéng co, cac gidi han vé diéu kién khai thac, pham vi diéu chinh dong
co, viéc thay ddi, hoan cai dong co,... (néu co).

3. Két luan

Danh gia, chirng nhan sy thda man tiéu chuan phat thai NOx cho cac dong co diesel tau thiy
la mot nhiém vu hét stre quan trong, n6 cho phép moét dong co méi ché tao cé thé dwoc lap dat [én
tau, cling nhw tiép tuc dwoc st dung trong qua trinh khai thac. Trong dé, hinh thirc danh gia phé
duyét kiéu dong co cho phép giam dang ké thoi gian va tai chinh khéng chi cho cac hang ché tao
dong co ma con thuan lgi cho cac co quan chirc nang quan ly nha nwéc.

Trén co s& nghién ctu cac diéu khoan ctia Phu luc VI Marpol 73/78 stra dbi 2010, Bo luat Ky
thuat NOx 2008, cac van ban phap ly cia Chinh phad, B6 Giao théng Van tai, cac co quan quan ly
nha nwéc vé linh vee Hang hai,... trong viéc thuwe thi cac quy dinh ctia Phu luc VI, tac gid da xay
dwng quy trinh danh gia phé duyét kiéu dong co thda man cac tiéu chuin phat thai NOx. Do khuén
khé c6 han, néi dung bai bao méi chi dwa ra nhivng huéng dan co ban nhét ctia quy trinh, cac théng
tin cu thé sé& dwoc bé sung & mot An pham khéc.
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SELECTION OF PROPELLER SHAFT ARRANGEMENT WHEN CONSIDERING
ALIGNMENT OF SHAFT SYSTEM IN THE ASSEMBLY PROCESS

QUAN TRONG HUNG*, BUI THI HANG
Khoa May tau bién, Truong Pai hoc Hang hai Viét Nam
*Email lién hé: qtrhung.vcs@gmail.com
Tém tat
Bai bo trinh bay s can thiét phai Iira chon phuong én bé tri hop ly hé truc chong chéng
tau thdy khi xem xét dén viéc dinh tam hé truc trong qué trinh Iap rép nhdm thdéa man céc
yéu céu theo Tiéu chuén déng tau céc nuwéc va Quy pham Péng kiém Viét Nam.
Twr khéa: Pinh tdm hé truc chong chéng tau thady, 18p rép hé truc.
Abstract
This paper presents the necessity to choose a reasonable arrangement of the ship's
propeller shaft system when considering the alignment of the shaft system in the assembly
process to meet the requirements of shipbuilding standards and rules of Vietnam Register.
Keywords: Considering alignment of shaft system, assembly process.
1. Dat van dé

Trong qua trinh 1&p rap hé truc tau thady, tiéu chi danh gia chét lwong cla viéc dinh tam hé
thdng truc chong chong la sw phan b tai trong trén cac 90| dd truc va ap suét trén bac dé truc thda
man yéu cau dat ra. Két qua dinh tam dwoc cho 1a tét nhéat, néu nhw tai trong hé truc dwoc phan bb
déu trén cac gbi va ap luc riéng trén bé mat chiu lwc cla bac nam trong gi¢i han cho phep [3, 7].
Trong khi do, s phan bd tai trong trén cac gbi d& truc phu thudc vao nhiéu yéu td: Trong lwvong hé
truc (lién quan dén dwong kinh va chiéu dai hé truc, trong lwgng chong chéng), vi tri cac gbi d& hé
truc (chiéu dai cGia cac nhip truc) va cac yéu tb cé thé gay ra sw dich chuyén gbi d& truc khi tau nam
dwdi nwéc nhu: Sy bién dang vé tau, dd bén két cau bé d&, so dd xép hang, diéu kién hanh hai,...
Khi thiét k&, dwong kinh truc 1a thong sd dwoc tinh chon theo céng thire clia Quy pham, con chiéu
dai dwong truc duwoc xac dinh vao vi tri ddng co' chinh va chong chéng theo b tri chung cla toan
tau [1, 5, 8]. Nhw vay, néu khong ké dén cac yéu tb bién dang ctia vo tau va do bén két ciu gbi d&
thi sw phan bo tai trong trén cac goi phu thudc chli yéu vao viéc Iwa chon phwong an b tri cac goi
d& duong truc. Do vay, bb tri sb goi truc, khoang céach gitra cac gbi va vi tri gbi sé anh hudng lén
dén sy phan bd tai trong trén cac gbi d& truc.

2. Co s ly thuyét

Trong qua trinh thiét ké, viéc b tri gbi truc dwoc c&n clr vao cac yéu té sau:

- Chiéu dai dwong truc va cac khuyén cao dé lwa chon chiéu dai nhip truc (khodng cach gitra
hai g6i d& lién ké);

- Vi tri ddng co chinh trong budng may va vi tri chong chéng sau dudi tau;

- Két cAu vung duéi tau, b tri va két cau cac vach trong khoang chira hé truc dé dat vi tri gbi d&;

- Céc két qua tinh kiém tra dao déng ngang, do 6n dinh doc truc dwéi tac dung cla lwc day
chong chéng, dd véng cla nhip truc I&n nhat va hé sé an toan tinh clia cac doan truc,...

Tir 36, nguoi thiét ké sé dwa ra so' @6 bé tri gbi truc va phan chia hé truc thanh cac doan tryc.
Thong thuong, vi tri gbi d& sau doan truc chan vit dwoc bb tri co cau co gia cwong vung dudi tau
(ct @& 6ng bao truc, gia chir nhan,...) va gbi d& trwdc dat trén co clu vach phan khoang lai, con gbi
dd cac doan truc trung gian duoc bo tri trén co céu day vung dudi tau va budng may, khodng cach
gitra cac gdi truc trung gian (chiéu dai nhip In) khuyén céo Iay trong khoang 12.d £ In £ 22.d (d-
E)ucmg kinh truc) [5]. Két qua tinh toan tai trong tinh trén cac gbi d& véi nhiéu phwong an b tri truc
cua nhiéu tau cho thay, gia tri va chiéu tac dung ctia chung phu thudc rat nhiéu sé gbi d&, vi tri cac
gbi va khoang céach gitra cac gbi.

Nhw chung ta da biét, két qua dinh tdm hé truc chong chéng trong qua trinh I18p rap anh hwéng
I&n dén kha nang lam viéc cla hé doéng luc clia con tau trong qué trinh khai thac. Hién nay, trong
céc tai liéu lién quan dén 1ap rap hé dong luc tau thay [2, 7], ngudi ta quan tam dén tri s6 va huwéng
tac dung tai trong trén cac gbi d& truc va dwoc dwa thanh cac tiéu chuan nhu sau:

1. Tai trong trén tat ca cac gbi d& hé truc c6 ma sat trwot can phai cé gia tri dwong, tic 1a
hwéng xudng dwdi, con ap suat trén bac d& truc khéng nén nhé hon 0,5 kG/cm?2 d& ddm bao mét
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duwoi cac gbi déu mang tai. Khi khéng dat duoc diéu do thi sw dich chuyén khong dang ké clia gbi
truc c6 thé dan dén sy khéng mang tai hoan toan cua goi lién ké hay mat trén clia bac bi mai mon
va lam thay doi dac tinh dao déng hé truc.

2. bé dam bao ma sat trugt trong gbi do, do léch cta phuong tai trong khdng duoc vugt qua
30° tr phwong thang dirng. B9 I1&n thanh phan theo phwong ngang khong nén I&n hon moét ndra
thanh phan phwong thang dieng.

3. Kh[ hoé\‘n thanh viéc dinh tam hé truc tau dwdi nwdc, tai trong cho phép trén céac géi do
trung gian can nam trong cac gi¢i han:

- Tai trong thang dirng: 0,5.P < |Rq| < 1,5.P; D)

- Tai trong ngang: -0,25.P £ |Rn| = +0,25.P. 2)

4. Khi dinh tam truc trén trién, tai trong cho phép trén cac gbi d& trung gian can nam trong cac
gidi han:

- Tai trong thang ding: 0,75.P < |R4| < 1,25.P; 3

- Tai trong ngang: -0,125.P £ |Ry| = +0,125.P. 4)

5. Tai trong bé sung cho phép trén & d& truc trung gian:

- Tai trong thang ding la: |Ra| < 0,5.P; (5)

- Tai trong ndm ngang la |Rn| <0,25.P. (6)

6. Tai trong b sung trén 6 d& & 6ng bao truc trong mét phang thing dirng va ndm ngang:
IRan| < 0,5.P. @

Trong céc biéu thirc trén, thong sb P goi la tai trong két cu trung binh cla truc trén gbi va
dwoc tinh theo biéu thirc:
P = Q/n (kG hay x 10N) (8)
Trong d6: n - S6 6 d& trong chiéu dai doan truc tinh toan L«; Q - Trong lwong cla cac doan
truc (kG hay x10N) tng v&i chiéu dai L.
Theo phwong phap dinh tam hé truc theo tai trong trén gbi d& déi véi hé truc dai (sb gbi truc
I&n hon 3, nhv mo ta trén Hinh 1), khi tinh toan tai trong bd sung sau khi lién két cac doan truc,
ngudi ta can kiém tra kha nang t6t nhat dé sir dung phwong phap chinh tam hé truc theo diéu kién
tai trong déu trén cac gbi dd trung gian va tdng cac moé men cla céc tai trong Ién cac 6 d& truc trung
gian gan bang khéng va nam tai trong tam hé truc la diém “TT” trén so do.
Vi so d6 hé tryc chi ra trén Hinh 1, nguoi ta st dung biéu thirc sau dé kiém tra:
| P.(a1 +az—a3-a4—a5)| <0,1.P.Lu 9)
Trong d6: L« - Tdng chiéu dai doan truc trung gian tinh toan va ai- Céac kich thuwéc dwoc chi
ra trén Hinh 1.
Néu diéu kién (9) khéng thod man, bang tinh toan, ngudi ta can hiéu chinh vi tri cac 6 d& phia
mii dé thay ddi tai trong phia mii Ps va tai trong phia lai P1 cGa doan truc L, bang cach thay déi
chiéu dai cac nhip truc bang cach dich chuyén vi tri gbi d& truc.

Hinh 1. So' d6 bé tri hé truc dé tinh phu tai trén gbi dé khi dinh tam truc
Ngoai ra, cn xem xét tai trong cé ich d&t trén gbi d& phia mii ctia doan truc chong chéng, né
dworc xac dinh theo cong thirc:
R2=(-G.c1tg.c2)/ca. (10)
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O day: G- Trong lwong chong chéng, g- Trong
lwgng doan truc chong chéng, ci- Cac kich thudc dwoc
ghi trén Hinh 2.

Trong treong hop gia tri Rz khong dd lon, néu
apluclén bazc nhd hon 0,5 kG/cm?, can phai diéu chinh c Cy
téj trong tr 0 d& phia lai ctia doan truc trung gian ké Gl q.c
no.
3. Ket ql:a t.mh . o ] Hinh 2. So' d6 dé xdc dinh tai trong

Bé minh hoa van dé dat ra co vi du tinh toan cho trén géi phia mii truc chén vjt
hé truc chong choéng v&i cac théng so sau:

- Chiéu dai tdng cac doan tryc trung gian Lt = 19 m va trong lwong: G = 7400 kG;

- Trong lvgng chong chéng: G = 3900 kG;

- Trong lwong gbi d& la 210 kG, ty s6 gitra khoang cach gitra tam bu I6ng chan gbi (c) va
chiéu cao tam goi (h) la c¢/2h = 0,9;
) - Chiéu dai cac doan truc trén doan truc chong chéng: a = 1 m va b = 3 m; Bwong kinh bich
noi D = 0,6 m, trong lwvgng doan truc chan vit q = 4200 kG, c1=0,8 m; c2=1,5m; ca3=3,2m.
- Cackich thuécai la:ai=7,5m; a2=3,75m; as= 0,8 m; a4 = 3,2 m; as = 5,884 m.
Khi do, tai trong két cAu trung binh clia truc trén gdi theo biéu thirc (8) la:
P=7,4:5 ~1500 (kG).

Tw d6, ta cé tai trong bd sung cho phép theo cong thirc (1) la: +0,5.P = 740 (kG).

Kiém tra kha n&ng dinh tam theo bat phwong trinh can béng tai trong (9) ta co:

P.(a1 + a2 — a3z - a4 — as) = 1500.(7,5+3,75-0,8-3,2-5,884) = 2350 (kG.m);

va 0,1.P.L« = 0,1.1500.19 = 2850 (kG.m),
cho thay diéu kién theo bat phwong trinh (9) van théa man.

~ Tuynhién, cac két qua thuc nghiém cho thay, néu vé trai clia bat phwong trinh trén dat gia tri
bang khong thi dieu kién can bang tai trong trén cac goi la tot nhat. Tinh toan cho thay, néu nhuw
béng cach diéu chinh tai trong bd sung trén gbi dé dat dwoc: P1= 1750 kG va Ps = 1250 kG thi:
Pi.a1 + P2.az - P3.az - Ps.as - Ps.as = 0;
~ Khi do, bang céac bién phap hiéu chinh v tri cac gbi d& sau cla doan truc chan vit va gbi d&
cuoi clia doan tryc trung gian (truc lwc day) thi két qua dinh tam hé truc la tot nhat.

Tiép theo, chung ta danh gia tai trong dat trén gbi d& phia mii ctia doan truc chong chéng

theo cbng thire (10), ta co:
R2= (-G.c1+qg.c2)/c3= (-3900.0,8+4200.1,5)/3,2 = 994 (kG).

Khi @6, voi dién tich co ich chiu lyc clia bac do 1a 600 cm?2 thi ap Iwc Ién bac dat khoang 1,65
kG/cm?, ttre la cao hon nhiéu so véi tai trong nhé nhat theo khuyén céo (R2 = 0,5 kG/cm?)

Khi I&p rap hé truc cla nhirng tau c& nhd va vira, ngwdi ta diéu chinh dworng tam hé truc bang
phuong phap kiém tra d6 Iéch tam va gay khuc do tai hai mat bich lién ké rléi hai doan truc. Néu d6
léch tam (A) va d6 gay khuc (8) vwot qua nhiéu so v&i tri s6 cho phép cé thé gay ra tai trong trén goi
bd sung vwot qua gi¢i han cho phép. Kiém tra trén mot sb tau khi dwa vao stra chiva cho thay [5]:

- Do léch tam va gay khuc gitka cac mat bich ndi cac doan truc do dwoc 1a: A = 0,016 cm, 0 =

3

0,018 cm/m, thi &ng suét do lap rap o, vwot qua 200% so voi gia tri thwong chon (300 kG/cm?).

Day c6 thé 1a nguyén nhan gay hién twong mai mon rat nhanh cla truc va bac d& va mét sé dang
hw héng khac.

- Vé&i sy tdng do léch tam va gay khic do dworc tai bich néi A = 0,016 cm va # = 0,018 cm/m,
ap luc trén gbi gan bich néi (g6i mai mon nhiéu nhat) da tang tir 0,67 kG/cm? (khi chwa xét dén sai
léch) 1én dén 2,29 kG/cm? (khi xét dén sai léch) va véi A = 0,024 cm va 6 =0,04 cm/m, &p lyc trén
gdi tang twong rng dén 4,21 kG/cm?, sw tang ap lwc riéng trén gbi nhw vay chéc chan lam cuwdng
dd mai mon tang rat nhanh.

- Khi ké dén cac sai léch trén, m6é men va trng suét phat sinh trén truc tai vi tri xem xét ciing
téng lén nhiéu 1am cho hé sé an toan tinh hé truc gidm manh xuéng n =(2,14 +1,12) <n =(2,5 + 5,5),
cho thay hé truc lam viéc khoéng an toan.

Phan tich dic diém két cu loat tau cong tac cho thy cé mot sb van dé sau:
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- Phwong an bé tri va chon kich thuwéc hé truc chwa hop ly, ddc biét bé tri khoang cach gbi 1
va 2 (d& doan truc chan vit) qua Ién. Trong khi d6 c6 khuyén cao chiéu dai nhip In nén l4y trong
khoang: 12.d < |, < 22.d.

- Néu hé truc dwoc dé trén 3 gbi, gdi gan chan vit dwoc d& béng 1 tAm gia treo, ching duoc
lien két voi két cu tau bang buldng va can chinh béng nhwa, rat d& bién dang gay xé dich vi tri goi.

- Thong thuwong bac 1 va 2 nam trén 1 gia do (bang éng bao) co két cau twong déi clrng virng.
O mot sb tau duwoc xem xét, gbi 2 va 3 ndm trén doan 6ng bao ngan, con gdi sb 1 roi, khong cé gia
dé gia cwong. Do vay, bién dang than tau cé kha ndng 1am méat dd ddng tam cac gbi d&.

Céc nguyén nhan néu trén da dan dén sy méat do dong tam cla cac gbi d& truc c6 thé dan
dén cac hién twong nhw: Phat sinh mé men udn bd sung trén tryc, tan sé dao dong ngang gidm va
phat sinh &ng suét ubn bd sung do dao dong ngang, v6 tau ving b tri hé truc va chong chong bi
chan déng rat manh khi tau hoat dong,... Hau qua la ap suat trén bac d& tang lén dan dén téc do
mai mon bac d& va cb truc téng, cung véi né la (ng suét udn trén truc vt qua gidi han bén cé thé
gay nén gay truc [3, 5, 7].

3. Két luan va kién nghi

Trong qua trinh thiét ké va bd tri hé truc chong chéng tau thiy clia cac tau c& I6n, chang ta
can quan tam dén qua trinh dinh tAm hé truc trong qua trinh 1ap rap sau nay. Khi do, can phai tinh
toan véi nhidu phwong an b tri hé truc dé tlr d6 co thé dwa ra phwong an bd tri tt nhat dam bao
cho sw phan bé tai trong trén cac gbi d& hé truc theo cac tiéu chuén dinh tdm hé truc tau thay dwoc
ban hanh clia Quy pham phan cap va déng tau bién cac nwéc ciing nhw Dang kiém Viét Nam. Khi
chon chiéu dai doan tw do phia mii cla truc chong chéng va vi tri cac gbi trung gian can chu y dén
phan bd cac co ciu day tau, vach ngan khoang két d& cé khong gian dé dang diéu chinh chiéu dai
céc nhip truc khi diéu kién cta bat phwong trinh (9) khdng théa man.

Tw sy phan tich cac hw héng va két qua tinh toan véi hé truc cla tau nhé va vira can chu y:

- Can chl y dén cac do cirng virng clia co cAu ving budng may va dudi tau dé b tri cac gbi
dé truc nhu: Tang kich thwéc da doc tai chd, cé bién phap tdng d6 clrng virng cac gbi d& truc.

- Khi bb tri hé truc, thue hién tot khuyén co chon nhip truc Ién nhat hop Iy, gidm chiéu dai
nhip truc thtr 2 bang cach dwa gbi vé phia dudi, cac gbi d& doan truc chan vit can dwa vao trong dng
bao dé ting do cirng virng cac bé d& gm

- V&i cac tau dang khai thac, néu cac bac d& bi mai mon bat thweng can kiém tra va co thé
hiéu chinh vi tri gbi d& dé cai thién phan b tai trong va s dung cac bién phap gia cwong tang do
clrng virng cac bé d& cua cac gbi truc dé giam thiéu bién dang dwdng tdm hé truc chan vit.
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MOT SO GIAI PHAP KIEM SOAT RUNG DONG CHO TAU THUY
KHI THIET KE VA DONG MO
SOLLUTIONS TO CONTROL VIBRATION OF MARINE VESSEL

DURING DESIGNING AND BUILDING
TRAN HONG HA
Khoa Méy tau bién, Truong Bai hoc Hang hai Viét Nam
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Tém tat
Ngay nay céc con tau déu cé xu huéng téng vé kich thudce va tbe do tau, do vay dé rung cia
con tau da tré thanh van dé Ién khi thiét ké va déng tau. P6 rung quéa mirc phai duoc gidm
dé dem lai sw thodi méai cho céc thuyén vién khi lam viéc trén tau. Ngoai cac dnh huéng tiéu
cure t6i con nguoi, d6 rung qué mirc co thé dén dén héng cac céu tric cda tau hodc lam cho
méy méc va thiét bj bi sw c6. Bai bao dé xuét mot sé giai phép dé tranh rung déng tau qua
murc khi thiét ké tau. Néu céc quy trinh don gidn dwoc tudn tha tét & giai doan thiét ké thi sé
trénh duoc viéc khdc phuc hay stra chira & céc giai doan tiép theo khi déng tau. Phuong
ph&p phan tich dé rung dwa trén quy trinh phan tich phan t& hitu han dé dw doén dé rung
va danh gia thiét ké chi tiét ban dau.
Twr khéa: D6 rung, phén ti hitu han, tau.
Abtract
Today the ships tend to increase in size and speed, so the vibration of the ship has become
a big problem when designing and building the ships. Excessive vibration must be reduced
to provide comfortable for seaferers. In addition to negative impacts on people, excessive
vibration can lead to damage to the structure of the ship or the failure of machinery and
equipment. The paper proposes some solutions to avoid excessive ship vibration when
designing ships. If simple processes are well adhered in design stage, it will avoid the big
repair at the next stage duiring building the ship. Vibration analysis method based on finite
element analysis process to predict vibration and evaluate the original detailed design.
Keywords: Vibration, finite element, ship.
1. Gi&i thiéu
Mét van dé khéng mong mubn khi cdng nghé déng tau nhanh hon va nhe hon 1a tiéng 6n va do
rung ngay cang tang trong tau. Dé dat dwoc loi nhuan khi dong tau trong thdi gian ngédn hon ma
khéng anh hwéng dén sw thodi mai va an toan khi lam viéc trén tau cda thuyén vién thi viéc kiém
soat tiéng 6n va rung dong can dworc thyc hién & trén cac ciu trdc cha tau. Do cu tric tau phirc
tap, viéc kiém soat do rung chi dong la khdng higu qua va rat tbn keém, con kiém soat d6 rung thu
dong nhw thém vat liéu glam chén chi cé hiéu qué & tan sb cao. Khi cau tric bi rung ciling c6 thé bi
hw hong nghiém trong do bién dang I&n va (rng suét doéng cao & tan sbé rung thap Tiéng 6n va do
rung & tan sb thap cing la nguyén nhan chinh dan dén sy khé chiu cho thuyen vién trén tau. Cac
phwong phap kiém soat thay thé dwoc cac nha déng tau va ky sw tap trung & dai tAn sé thdp. Rung
dong than tau cé thé dwoc phan loai thanh hai loai, rung dong toan bd va cuc bd. Dbi véi rung déng
toan bd, cac dam cuia than tau rung I&én dé dap (rng véi sy kich thich & cac vong quay nhét dinh cta
dong co chinh, chan vit va may phu hodc séng bién [1]. Rung cuc bd xay ra khi chi cé mot phan
riéng cla cAu trac than tau la cong hwdng [1, 2]. Cong hudng tai ché co6 thé dwoc x&r Iy bang cach
stra d6i thanh phan cAu trdc hodc bang cach thém thiét bi giam chan. Tuy nhién, bién dang qua mac
cla than tau c6 nhiéu kha nang sé& dén ti rung déng toan bd. Theo truyén thdng, cac gidi phap thu
dong nhw thém céc vat liéu hap thu, thay dbi ciu tric,... da dwoc siv dung dé giai quyét do rung [1]
nhwng hiéu suét ctia nhirng gidi phap bi han ché d&c biét khi rung & tan sb thap; Hién nay & Viét
Nam van chwa c6 mot nghién ctu cu thé nao vé dd rung cla tau khi thiét ké va déng méi. Do vay
bai bao gioi thiéu mot sb g|a| phap gidm rung trén tau trong cac g|a| doan thiét ké va déng méi tau
dap ung v&i IMO vé tiéu chuén dd rung dong. Trong bai bao tac g|a dé xuét hai g|a| phap glam rung
khi thiét ké va dong mo’| va giam rung tai ngudn va kiém soét truyén séng trong két cau cla tau.
2. Cac tiéu chuan vé dé rung
Tiéu chuan danh gia do rung dwoc chap nhan khi do dd rung cla tau trong cac thtr nghiém
trén bién da trién khai trong nhirng ndm gan day. Bang cach két hop cac tiéu chuan quéc té va trong
cobng nghiép, cac tiéu chuan vé doé rung duwgc chap nhan cho cac dbi twong sau:
- Gi&i han rung cho thuyén vién;
- Gi6i han rung déi véi cAu tric cua tau;
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- Gi¢i han rung cho may méc.

Tiéu chudn vé do rung thwong dwoc xac dinh theo théng sé ki thuat cla tau. Tiéu chuén vé
do rung thuc té dwoc chdp nhan dwa trén cac thong sé ky thuat cia tau va cta nha san xuét. Cac
tiéu chuan dwoc chap trong dai tan sé tir 0,5 + 80 (Hz). Tiéu chuén bj bénh do rung déng dwoc néu
trong bd luat gia tri d6 rung gay bénh cho con ngudi & dai tan sé tir 0,1 + 0,5 (Hz).

a. Tiéu chuén dé rung cho thuyén vién trén tau

Trong I1SO 6954 (1984) qui dinh cac tiéu chuan vé do rung dwoc chap nhan cho thuyén vién
khi lam viéc trén tau dwoc thodi mai va khéng cam thay kho chiu. Tiéu chuén ISO 6954 duwgc thé
hién nhw sau:

- Béi v6i tirng gia tri tan sé trong dai tr 1 + 5 (Hz) (theo chiéu doc, hodc ngang), gia téc co thé
chép nhan dwoc dwdi 126mm/s? va gia téc c6 hai la trén 285mm/s2.

- Béi véi tirng gia tri tAn sé trong dai tlr 5Hz tré 1&n (theo chiéu doc, ngang hodc doc), van tbc
c6 thé chap nhan dwdi 4mm/s va van téc c6 hai la trén 9mmls.

Tiéu chuan vé do rung dong cuda tau coi nhw mét diéu hoa don gian (ttec 13, dinh ky tai mét
tan sb duy nhat). Cac tiéu chuan dwoc ap dung dé dang cho viéc danh gia khi phan tich do rung.
Tuy nhién, sw rung déng cla tau trén bién |a ngau nhién (né bao gébm tat ca cac tan sb thay vi & mot
tan s6 duy nhét). Lwu y réng tiéu chuan cla ISO 6954 (1984) dua ra cac gia tri I&n nhat dwoc dung
dé didu chinh d6 rung cla tau trén bién.

ISO 6954 (2000) qui dinh tiéu chudn cho thuyén vién lién quan dén rung déng co khi ISO 6954
(1984) da dwoc stra d6i dé dwa ra cac yéu cau can thiét vé sw nhay cdm cla con nguoi khi rung
toan than. Cac dwdng dic tinh tan sé cho biét dd nhay cta con nguwdi dbi véi rung dong da tan sbé
& mot dai tAn sd, phu hop véi tan sb trong ISO 2631-2. ISO 6954 (2000) cung cip cac tiéu chuan
vé kha nang sinh hoat sw thodi mai clia thuyén vién trong dai tan tlr 1 + 80 (Hz) cho hai khu vuwc
khac nhau [1].

Béng 1. Giéi han tan sé6 theo ISO 6954:2000 [3]

Phan cap khu vuwc
A B
mm/s? mm/s mm/s? mm/s
Gidi han trén 214 6 286 8
Gi¢i han dwéi 107 3 143 4

Ghi chu: Khu vire ndm gitra gidi han trén va dwéi vé dd rung dwoc chip nhan trén tau;
Phan loai khu vic: A: Budng & cho thuyén vién;
B: Budng cho may mac.
b. Gi&i han rung cho két cau tau
Can tranh rung dong tau qua muirc dé gidm nguy
co hw hdng két cdu cuc bd. Hw héng vé ciu tric nhw bi
n&t do mai vi rung déng qua murc cé thé xay ra & céu trdc
cuc bd, bao gbm két cdu dong co, bé dong co, budng
may l&i, cAu tric két, dng khai va cot radar. Thiét hai vé om/s B
két cAu do do rung qua murc thay dbi tuy theo chi tiét két
clu cuc bd, mirc rng suét thuc té, mat dd ng suét cuc
bd va tinh chat cta vat liéu clia cac két ciu. Do dé, gisi
han rung cta két cdu cuc bd dwoc st dung lam tham
chiéu dé gidm nguy co hu héng két cdu do qua mirc rung
trong diéu kién hoat dong binh thuéng.
Hinh 1 cho thay gi¢i han dao dong dbi v&i cac két
cAu cuc bd bén dudi nguy co bj nirt do mai vi rung déng

Vin téc

4%9 94

ST KGR

thwong dwoc du kién 1a thap, gi¢i han nay thuwong dwoc A

ap dung trong nganh cong nghiép tau thﬂy. Cac dudng ons IS fﬁ(( KEN "
dam la gidi han rung dong doi voi ket cau cuc bo. Trén e - ’5‘?‘0 S ann
5Hz, cac gi¢i han rung dwoc quy vé bién dé van toc va B /o Tinss %m0 e
dwéi 5Hz quy vé vé& do dich chuyén. Cac rung déng két e T T e,

céu cuc bd dwoc quan tam khi tan sé trén 5Hz. Cac gidi Hinh 1. Giéi han vé dé rung [1]

han rung dong c6 thé dwoc chuyén ddi thanh:
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- B6i voi méi gia tri Ion nhét (theo chiéu doc, ngang hoac doc), tir 1 + 5 (Hz), d6 dich chuyén
duoc khuyén nghi duéi 1,0mm va cé thé xay ra hw hdng khi d6 dich chuyén trén 2,0mm;
-’D()i v&i méi gia tri I&n nhét (theo chiéu doc, ngang hoég doc), ttr 5Hz va cao hon, toc do duoc
khuyén cao dwdi 30mm/s va hw hdng co thé xay ra khi van tc trén 60mm/s.
2. Phan tich rung dong cua tau thay
Phintich

it hiru han
khi tu nhe i
<o

do
a Ly v méd men ‘:
S khdng cdin bing B
Két qua
oy Ap su3tbé mjtva hién th Kiém 2
lpe 6-do 2 P hudm
= bing dé thi clng buimg

S M Tinh todn md men vi
@ Iy kich thich
Hinh 2. Quy trinh phéan tich do rung caa tau thay [3]

Viéc thiét ké va déng moét con tau khong bi rung qua mirc van 1a mot mdi quan tam 16n, do
vay phai diéu tra than trong théng qua phan tich vé kha nang cla cac van dé rung dong khi thiét ké
tau ban dau. Phan tich do rung véi xac dinh viéc thiét ké:

- C4u hinh dudi tau;

- Méy chinh;

- Hé théng truc va chan vit;

- Vj tri va cAu hinh cla cac cum két ciu chinh.

Két cu than tau bao gdm I&p vé ngoai va tat ca thanh phan bén trong dap (rng strc bén can
thiét dé thwc hién dwoc cac chirc néng thiét ké trong méi trwerng bién dy kién. Két cau vé tau phan
¥ng nhw mét dam tw do (hai dau tw do) khi chiu tai trong dong. Rung ddng gay ra bdi hé théng dong
lwe chinh la ngudn tao ra rung déng tau phd bién. Sw rung dong tlr ngudn nay thé hién bang nhiéu
cach. Bong lwc tir hé théng truc dworc truyén dén than tau thong qua céac bé d&. Chan vit cling gay
ap lwc dao dbng trén bé mat than tau va rung déng trong cAu trac than tau. Cac ddng co chinh va
phu c6 thé tryc tiép 1a nguyén nhan gay rung khi truyén lwc déng qua bé d& ctia ching. Phan lyc c6
thé gay ra rung déng clia dam v tau, ca bin, boong tau va cac két cdu khac, két cu cuc bo va thiét
bi. Khi xac dinh ngudn gdc gay rung, phai vé dwoc dai db cta tan sb kich thich bang cach xac dinh
sb dao dong trén vong quay cla truc. C4c kich thich khéng can bang thuwdng 1a lwc va mé men cla
dong co chinh va phu trén cac tau 1ap dong co diesel thap tbc. Nha san xuét déng co thwdng cung
cép do Ién cha lwc va mé men nay. Rung dong clia két cau than tau cé thé cong hudng hodc khong
cong huwdng. Két cu than tau thuong rung theo cac kiéu sau:

Thiét ké ban dau

Sira lai thiét ké

Thiét ké chi tiét

Cac giai phap khic phuc

Sau khi déng

- Uén théng ding;
- Ubn ndm ngang;
-Rungtheo chidudoc; 00 sl e
- Két hop gilra cac ché dd udn ngang va xoén,

dac biét la trong cac tau container.
So dd quy trinh phan tich do rung dwoc trinh bay

trong Hinh 2. Quy trinh phan tich do rung st dung mo \

hinh phan t& hiru han ba chiéu dwoc thwe hién trén toan ISV AT V™

bd tau, bao gdm ca ca bin va hé théng déng lwc chinh T /\;/

cta tau. Rung déng dwoc phan tich bao gébm rung do =

dao dbéng tw do va cudng blrc.

3. Dé xuat mét sé giai phap giam rung cho tau thay
Viéc kiém soat do rung clia tau phai la mét phan

trong qua trinh thiét ké va déng tau, quy trinh nay bat

dau tlr khi thiét ké dén khi ther tau va dwoc chip nhan.

Tiéu chuin dugc chip nhan
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Mét cach tiép can cé hé thdng dé kiém soat rung dong tai giai doan thiét ké va cac giai doan tiép
theo bao gdm cac buéc: Lap ké hoach kiém soat do rung; x& ly cau trac vé tau; x ly chan vit; xt ly
cac ngudn co khi; tinh toan dap tng tan sé; cac gidi phap khac phuc.

Phwong an kiém soat rung déng

Hai cach t|ep can co thé st dung de lap phwong an kiém soat do rung cla tau: tiép can
phwong phap vé quan Iy va phwong phap vé ky thuéat.

Phwong phap vé quan ly: Qua trinh kiém soat rung dong doi hdi phai co t6 chirc va quan ly
ré rang. Nha may dong tau phai chi dinh mét ngwdi quan ly vé kiém soat dd rung, nguwoi nay lam
viéc nhw mét cau ndi glua nhom thiét ke chuyén gia am thanh va nhém dam bao chét Iudng san
xuét. Néu phwong an kiém soat tiéng 6n ciling dwoc tién hanh thi nén c6 mét ngwoi quan ly ca do
rung va tiéng on. Thiét ké rung dong am thanh la mot qua trinh 13p di lap lai; d6i khi phuo’ng phap
xtr ly d6 rung (va tleng on) co thé mau thuan vai gia thanh, khéi lwong va an toan. Ngudi quan ly vé
do rung sé giai quyet cac van dé mau thuan cung voi quan ly du an, ky sw du @n, va nhom thiét ké
am thanh ho&c tw van am thanh. Trong qua trinh thiét k&, khi quy trinh phan tich rung déng I&p lai
ngwoi quan ly do rung phai thwe hién cac cong viéc sau:

- Ngwoi quan ly dd rung phai tham gia vao viéc chon vat liéu, may méc, nha cung cép, va cac
nha thau phu:;

- Lich trinh dy kién nén dworc trién khai trong cac cudc hop danh gia thiét ké bén trong va bén
ngoai, phan tich, ban giao thiét ké, kiém tra qua trinh déng va thir nghiém;

- Can chu y dac biét dén nhirng thay dbi Ié'n trong cau tric than tau cé tac dong dén hiéu tng
rung dong - &m thanh;

- Nha may déng tau can trién khai va gl thdng tin vé lich trinh/méc thoi gian thich hop va xac
dinh giao hang nhu trong hop déng ky két.

Phwong phap vé ky thuat: Phwong phap ky thuat cho phwong an kiém soat dé rung co thé
bao gdm nam giai doan sau:

- Danh gia thiét ké, dw doan do rung, lwa chon x ly ban dau khi thiét ké, giai doan thiét ké so
bd va theo hop dong;

- Stra dbi cac phwong phap x& ly rung trong thiét ké chi tiét;

- Xem xét cac tac dong phi a&m thanh;

- Thye hién x@ ly va danh gia;

- Thir tau va lam hd so.

Lich sir dix li¢u
Thiéng tin vé d rung trén o Xl thidt ké s e ag
thiét ké tau tawki¢m tra nhd " chi tiét Quén 1y ehat hegmg
thiu
L2 v
Thuye té thidt ké Didu tra vi o V.
nd A - 4 Cic tic djng Xir ly djc diem ky " 25
;;‘_’ d§ rung dam > gidm rung gid im thujt trong thiétké [ > Kiem tra va thir
a0
L2 ¥ ¥ ¥
T " N
D doéin 45 Dur bio do Yéu cau ve hoat Djic tinh k¥ thugt So sinh véi tié
—* m‘;g O e rung timg phin [ dong cia h¢ théng thiétbjcoanhi ¢ PR
Vi tau thiu va dip img 0 ung
¥ ¥ Y ¥ ¥
FRgA 4z . an Dap img cdc PP T
Dip img tidu  |yes bBip img tiéu  |ves P Umg cac. Ves Thure hign vige A ae 1
chuin do rung chudn dé rung r‘:{' chs v gik xirly Hodn thi{n hi so
arn
Yeéu cdu vé hoat
Yo Yo No N e
TP . . dong cia hé thon;
Chuan bj tai Thay doi Vil lfu y ¢
chinh cho vige L—{ phuong phip
xir Iy rung Xir Iy rung Dip img cie tién  |yoq
¥ chuan hogt dgng?
Lyra chon
phuong én xir $ No
Iy d$ rung
| Hanh déng
—— khiic phyc
Giai doan 1 Giaidoan 2 vi 3 Giai dogn 4 Giai dogn 5

Hinh 3. Céc giai doan ctia phwong dn kiém sodt dé rung [4]

Giai doan 1: Gia dinh thiét ké dwoc lam tbt sé dwoc dwa vao thiét ké tau trong giai doan dau.
Mot thiét ké tét bao gbm cac yéu cau can béng va can chinh, sir dung may méc cé dé rung twong
dbi thap, va c6 cac khe hé ctia chan vit,... Dy doan d6 rung chinh xac sé xac dinh cac khu vie rung
qua murc va céc ly do vat ly dbi véi cac mirc d6 rung qua mire. Theo két qua phan tich rung dong,
phwong phap xt ly rung chinh cé thé duwoc chon.
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Giai doan 2 va 3: Giai doan 2 va 3 bao gém cac nghién ctru cac quan diém kinh té khi cac
phwong phap x ly rung dwoc dé xuat va danh gia tir quan diém thuc té. Didu nay bao gom chi phi
vat liéu, nhan cong, trong lweng, cac tac déng khong gian va dap ung bat ky yéu cau clia qui tac,
nhw trng suét va dd mai. Mot khi mau thuan cé thé xay ra hodc quan diém vé kinh té dwoc giai quyét,
tat ca cac giai phap k¥ thuat lién quan dén am thanh trong ban vé thi céng va thwc hién nhiéu 1an dw
doan dé rung dé dat dwoc két qua cudi cung.

Giai doan 4: Trong thoi gian dong tau, ngwoi thire hién phwong phap xt ly rung phai dwoc
hucrng dan dé tranh mach rung ngén trong cac hé thdng dwoc 18p dan héi hodc quén boi keo cho
viéc x ly gidm chan. T4t ca cac quy trinh can bang va chinh tam phai dwoc kiém soat chat lwong.

Giai doan 5: Giai doan cuéi cung trong viéc thwe hién ké hoach kiém soat do viéc do dd rung
thwe hién trong qua trinh déng va th& nghiém trén bién. Quy trinh do d6 rung va cac bao céo phai
phu hop véi hwdng dan cha déng kiém. Néu mét sb chd c6 dé rung hodc cong hwéng qua mirc cho
phép dwoc phat hién ra trong cac thir nghiém, thwc hién bién phap chan doan dd rung.

Kiém soat rung déng cho cAu tric tau cé thé dwoc phan loai thanh ba loai theo cac vi tri ap
dung k¥ thuat kiém soat: (a) Kiém soat rung tai nguén gay rung; (b) kiém soat truyén séng doc theo
cac duong truyén; va (c) kiém soat rung tai cac vi tri noi bi anh huéng. Kiém soat do rung tai cac vi
tri bi anh hwéng rung co6 thé dat duwoc bang cach ap dung cac phwong phap kiém soat thu dong
truyén thong, nhw thém vat liéu gidm chan vao cAu tric hodc SLP dung cac bo cach ly rung dé ngan
rung déng dén thiét bj tai cac noi nhan dé rung. Do rung tai ngudn (tai cac vi tri 1ap dat dong co, may
phat dién) thuong dwoc diéu khién bang cach st dung cac bd cach ly rung (nhw gia treo may). N6
cling co the la dwoc kiém soat bang cach stra déi cau trac 1ap dat, vi qua trinh truyen nang lwong tlr
mét ngudn rung da biét dén cau truc do n6 duoc kiém soat bang cach di chuyén vi tri 1ap ngudn.
Ngoai ra, rung doéng trong cac cau tric cla tau phirc tap cé thé dwoc kiém soat doc theo dweng di
clia truyén séng.

a. Kiém soat rung bang cach stra déi cau tric bé cta déng co

Sw rung déng cac bé d& cta dong co do cac tac dong co khi gay ra chi yéu tr d6 cirng céu
tric bé d& cuc bd. Do d6, dong nang lwong tir modt déng co bi rung dén cAu tric tau co thé duwoc
kiém soat bang cach stra déi do cirng (46 mém tai dau vao) clia cac cau truc d& cuc bo (tie la bé
ddng co) tai cac vi tri nguén.

A A N

(b)
Hinh 4. Cédc bién phdp stra cau tric bé ctia déng co’ dé giam rung

Mét vi du vé slra dbi cAu tric cla bé d& dong dwoc dé xuét va dwoc hién thj trong Hinh 4.
Trong Hinh 4a mé& rong bé ngang clia thanh d& tir 16+ 24 (mm). Trong Hinh 4b, hai tdm nhom day
10mm duwoc gan vao cac canh ctia thanh d& bé déng co dé tao thanh mét c4u truc hinh hop. Trong
Hinh 4c, hai tAm dwoc gan trén dudng giao nhau gitra thanh d& va ddm cla bé dong co dé tao
thanh mot cAu trac hinh tam giac. Hai tAm dwoc gén vao bé dong co dé tao thanh mét cau trac hinh
tam giac ngwoc trong Hinh 4d.

Tét ca sra dbi trén s& khong hiéu qua & tan sb thap dwéi 63Hz do d6 rung cé buwéc séng dai
& dai tan sb thap. Khi tn sé tang, cac cau tric duwoc slra tré nén hiéu qué hon. Két qua stra & Hinh
4b 1a hiéu qua nhét cho ca hai diém kich thich va trwdng hop kich thich thdi diém. Két qua stra &
Hinh 4d c6 hiéu suat kiém soat tét & tAn sé trén 80Hz. Hiéu suat kiém soat dd rung clia stra ddi trong
Hinh 4a va 4c it hiéu qua hon. Tuy nhién, cac ké hoach stra ddi nay sé hiéu qua hon néu sira ddi
cAu truc dwoc mé rong dén toan bd nhip ctia dong co. Cac két qua dworc trinh bay & day cho thay
viéc truyén do rung tr may méc vao ciu trdc tau coé thé 1a gidm béng cach thiét ké phu hop hodc
béng cach stra dbi ciu tric d& cuc bd trong tau.
b. Kiém soat sw truyén séng trong cac cau tric tau

Khi cac stra dbi cau tric tai vi tri ngudn (d6ng co) dé kiém soat rung dong clia cac cau truc la
khong hiéu qua & tan sb rat thap Ngoai ra phwong phap kiém soat thu ddng truyén thdng nhw thém
gidm chan ciing khéng hiéu qua trong dai tan sb thap.
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Viéc kiém soéat rung cha dong déi véi cac
cAu truc tau 1a phire tap, khong hiéu qua, tén kém.
Nguyén nhan do cé nhiéu dwéong truyén song va
cac loai séng khac nhau lai dwgrc céng lai trong
cac cAu truc tau. Bién phap hiéu qua dwoc dé xuét
& day 1a str dung bién phap chan song lan truyén
dwoc tim thay trong cac cau trdc khung swon bd
tri khong déu dé kiém soat sw lan truyén rung
doéng trong tau ciu tric & tan sé thap. Sv lan
truyén séng trong cac ciu tric tau do may méc
kich thich vao cAu truc tao ra cac séng dai truyén
trong dam I&n cé d6 cirng cao. Két qua 1a, sw lan
truyén rung dong trong cAu tric tau cach xa ngudn
(tr budng may) co6 thé duoc kiém soat néu sw
truyén séng trong cac chum chinh c6 thé bj lam
cho suy gidm. Hon nira, cac két ciu chinh cuia tau
(vi du: keel, dam,...) dwoc gia ¢ bang cac khung
vong v&i cac khodng bang nhau. Viéc chn sy lan
truyén séng trong cau truc tau dat dwoc béng
cach I&p d&t khung vong cach nhau khéng déu.

Budng may
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Hinh 5. Két qua do dé rung véi cdc céu
trac khéc nhau [2]
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Hinh 6. Chdn séng bang cdc khung bé tri khéng déu [2]

4. Do thir nghiém dd rung tau khi thir nghiém trén bién
Qua trinh thr nghiém va do d6 rung dwoc tién hanh trén tau chd hda chat YN YEOSU. Tau dwoc
dong tai nha may déng tau Pha Rurng, né dwoc giam sat ve do rung tir khi thiét ké cho dén khi déng hoan

thién. Do rung dong clia tau dwoc do trong qua trinh tau chay thir dwéng dai trén bién.

Béng 2. Céc théng sé cua tau YN YEOSU

— Khoang 1
------- Khoang 3
----- Khoang 5

Khoang 7

200 250

Cac théng sé cua tau YN YEOSU
S yae . . Hanshin, A . . A
Chiéu dai 109,45 m May chinh LHA6L-187 Chan vit Loai co dinh
Chiéu rong 18,2 m Cong suét 2942 kW Sé canh 4 canh
D6 sdu moén 8,75 m vong quay 193 rpm DPuwong kinh 3,57m

Diéu kién do: Day tai, tau chay & tbc do tbi da;

Thiét bi do dd rung: loai VB8201HA, duoc sir dung dé do dd rung trén tau.
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Bang 3. Gia tri do dé rung dwoc & cdc vij tri khdac nhau trén tau

Mdrc do rung Giéi han

No Vi tri do Herong Tan sb Van téc cho Vi tri

o phép

(Hz) (mm/s) (mm/s)

1 | WHEEL HOUSE V 19,125 0,852 9,0
2 | ON NAV.BRI.DK(P) L 14,500 5,802 NAV.BRI.

\Y 9,625 4,188 150 DECK

L 9,625 2,008 '
3 | ON NAV.BRI.DK(S) v 9.625 7.327
4 | C/ENG.DA ROOM \Y 9,625 0,846
5 | CAPT. DA ROOM V 19,250 1,248 90
6 | 2NP/ENG \Y 9,625 1,573 ’ “C” DECK
7 | 2\P/OFF V 9,625 3,563
8 | AFT WALL V 9,625 2,920 300
9 | FRONT WALL FUNNEL L 9,625 2,277 '
10 | 1ST/ENG DAY ROOM V 12,875 0,770
11 | CHIEF OFF. DAY ROOM V 19,375 1,021 “B” DECK
12 | SAILER(A) \Y 9,625 1,900 9,0
13 | PILOT V 12,875 0,717
14 | BOSUN ROOM \Y 9,750 0,898
15 | EXPOSED DK (FR.13) (P) v 9,625 1,807 300
16 | EXPOSED DK (FR.13) (S) v 9,625 3,344 ’ “A” DECK
17 | CARGO CONT ROOM V 12,875 0,629
18 | MESS ROOM \Y 9,625 4,089 90
19 | LAUNDERY V 9,625 1,274 '
20 | ENG. CONT ROOM \Y 19,375 2,650
21 | E/R SPACE (FWD) V 12,875 0,706 UPPER DECK
22 | STEER GEAR ROOM V 9,625 2,548
23 | E/R SPACE (FWD) \Y 9,625 0,896
24 | FR.20 (P) V 9,625 5,252
25 | FR.20(S) V 9,625 4,410 30,0 PARTIAL DECK
26 | E/R SPACE (AFT) V 9,625 1,737
27 | E/IR SPACE (FWD) V 12,875 0,820
28 | E/R SPACE (AFT) V 9,625 1,912 FLOOR DECK
29 | COMPASS DECK V 9,625 10,986 15,0 COMP. DECK
30 | LIFE BOAT DECK V 9,625 2,485 “B” DECK
31 | MOORING AREA V 9,625 5,267 300 UPPER DECK
32 | PARTIAL DK (FWD) V 9,625 0,163 ’ PARTIAL DECK
33 | PUMP ROOM V 12,750 0,567 P/P ROOM

Két qua do cho thay cac gia tri do dd rung déu nam trong pham vi cho phép dép trng dwoc tiéu
chuén ISO 6954.
5. Két luan
T céc tiéu chuan vé d6 rung dong dbi vai tau thiy tac gia da dwa ra cac gidi phap dé giam
rung dong trén tau thay ti khi trién khai thiét ké cho dén khi déng hoan thién tau véi muc dich gidm
duoc cac chi phi va thdi gian phat sinh sau khi tau déng xong néu phat hién mét sé vi tri cé do rung
vwot qua mirc cho phép.
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ANH HUONG CUA CAC THONG SO CONG NGHE DEN HIEU SUAT
GIA CONG BANG SIEU AM
EFFECT OF TECHNOLOGICAL PARAMETERS ON THE MACHINING
EFFICIENCY BY ULTRASONIC TECHNOLOGY
NGUYEN TIEN DUNG
Vién Co khi, Trieong Pai hoc Hang hai Viét Nam
Email lién hé: dungnt@vimaru.edu.vn
Tém tit
Trong nghién ctru nay, tac gia str dung phuong phap gia cong bang siéu am dé cat vat liéu
bang thay tinh véi cac théng sé cong nghé dwoc thay déi nhw duong kinh dung cu cét, bién
do dao dong cla dung cu cét, tbc dé quay cua dung cu cat. Tir d6, dwa ra mbi quan hé cua
cac théng so nay voi higu suét gia céng.
Tw khéa: Gia cong bang siéu &m, hat mai, dung dich, gia cong thay tinh.
Abstract
In this study, we uses ultrasonic machining to cut glass materials with changed technological
parameters such as cutting tool diameter, tool vibration amplitude, rotation speed of cutting
tool, give the relationship of these parameters with machining performance.
Keywords: Ultrasonic machining, wear of abrasive particle, liquid, glass processing.
1. M& dau

Nghién ctru vé cong nghé gia cong bang siéu am bét ngui)n ti cong trinh cac nha vat ly ngudi
My R. W. Wood va Alfred. L. Lomosi vao nam 1927. Ho da str dung phuong phap cét rung siéu am
dé& khac va khoan 16 trén cac tAm kinh, nhwng chung khdng dwoc sty dung nhiéu trong céng nghiép
vao thoi diém dé. Tir do dén nay, da co rat nhiéu nghién ctru vé co ché cat cac loai vat lieu khé gia
céng bang siéu am [1, 2, 3], nhitng nghién ctru nay la co s& dé phat trién phwong phap gia cong
bang siéu am.

Nhirng ndm gan day, cé mot sé nghién ctru anh hwéng ctia cac théng sb gia cong trong céat
rung siéu am [4 - 7] da dwoc thire hién dé dwa ra mbi quan hé gitra cac thong sb nay dén lwc cét,
tlr d6 tim ra ché dé cat téi wu nhdm giam lyc cat va s mai mon dung cu, muc dich la cai thién chét
lwong bé mat va kéo dai tudi tho dung cu. Viéc két hop gitra cat rung siéu am véi gia cong tia Itra
dién cling da dwoc nghién ctru rat nhiéu [8, 9]. Tuy nhién, cac nghién ctu trén van chwa chi ra dwoc
quan hé gitra thdng s cdng nghé véi hiéu suét cat cia tirng phwong phép.

Bai bao nay nghién clru co ché cét siéu am két hop véi sw xoay tron cla dung cu, tién hanh
lam thi nghiém c&t v&i vat liéu bang thiy tinh d& dwa ra méi quan hé ctia cac théng sb nay véi hiéu
suét gia cong dé tir d6 lwa chon ché dd gia cong phu hop.

2. Phwong phap va théng sé thi nghiém

Trong thi nghiém nay, st dung phuong phap chan déng siéu am két hop véi truc chinh quay,
so d6 nguyén ly co ban clia phwong phap gia cong nay dwoc thé hién & Hinh 1.

Trong qua trinh cét, may phat siéu am 1 phat ra dao dong dién tir v&i tAn sb rat cao, trong
khoang tir 20 = 40 (kHz), tin hiéu nay dao déng nay sé dwoc chuyén thanh dao déng co khi théng
qua bd phan bién tir 2, d6 I&n bién do dao déng co khi nay thuwdng tir 0,005 + 0,01 (mm), nén khéng
thé trwc tiép gia cong. Do d6, thdng qua thanh truyén séng 3, bién dd dao dong sé duwoc khuyéch
dai lén tr 0,01 + 0,1 (mm). Dung cu 4 dwoc gan truc tiép véi mat dau cda thanh truyén séng 3.
Khoang tréng gita dung cu va chi tiét c6 chira day hén hop dung dich gia cdng va hat mai 5. Duéi
tac dung ap lwc clia dung cu cét, cac hat mai lo Iung trong dung dich mai chiu sy tac dong dao dong
clia dung cu, 'khéng ngtrng bén pha v&i téc do rat cao vao bé mét gia cong cla chi tiét gia cong 6.
Do vay ma bé mat gia cdng chiu ap lwc cuc b rat Ién, lam cho vat liéu cuc bd trén bé mat chi tiét
gia cong bi bién hinh. Khi lyc tac dung cuc bd nay dat téi cuwéng do gidi han cta vat liéu, bé mat cha
chi tiét gia cong sé& bi pha hiy va v& nat thanh cac vi hat rat nhé, dong thdi cac vi hat nay sé dwoc
dong dung dich mai mang ra khéi khu vic gia céng. Qua trinh nay dworc 13p lai lién tuc dé tao ra bé
mat gia cong theo yéu ciu.

Trong thi nghiém nay, st dung may phat siéu am loai SY-III, v&i dai tan sé clia may la 20+1
(kHz), cong suat dau ra tir 0 - 70 (W), vat liéu hat mai 1a SiC, st dung dau hda lam dung méi, ty 1&
khéi lwong clia dung dich nay (dung méi/hat mai) 1a 33%, tAm thly tinh c6 d6 day la 8 mm, vat liéu
dung cu la thép C45. Thay déi duweng kinh dung cu tir 1 + 2 (mm), bién d6 dao dong tir 10+60
(um), tbc d6 vong quay ctia dung cu tr 100 = 500 (v/ph). M&i mau sé dwoc lam sach va can khéi
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lwong trwde khi gia cong, sau do gia cong trong thoi gian 5 phut, sau khi gia cong sé dwoc lam
sach va dugc so sanh khoi lwgng véi mau ban dau.

Hinh 1. So' d6 nguyén ly co ban gia céng bang siéu am
1-May phét siéu am 2- BO bién tr 3- Thanh truyén séng 4- Dung cu
5- Dung dich va hat mai 6- Chi tiét 7- Ban may gia cong 8- Thuing chira dau
9- May bom ddu  10- Ong phun dau

3. Anh hwéng cta thong sé cong nghé dén hiéu suét
3.1. Anh hwéng cua dwong kinh dung cu

V6i thi nghiém nay, dwong kinh dung cu thay déi la 1 mm, 1,2 mm, 1,6 mm va 2 mm, cac
thdng sé céng nghé khac la khong ddi, bién do dao dong la 21 um, tbc dd vong quay ctia dung cu la
200 v/ph.

Anh hwéng cta dwong kinh dao dén hiéu qua gia cong dwoc thé hién trong Hinh 2. C6 thé
thay tw hinh v&, khi dwdng kinh ctia dung cu tang lén, hiéu suét gia cong tang Ién, bdi vi khi duéng
kinh dung cu tang Ién, dién tich mat dau cla dung cu tang lam s lwong hat mai tham gia vao qua
trinh cat cling duoc gia tang, lam tang hiéu suét cha qua trinh cit. Nguoc lai, khi dwdng kinh cla
dung cu nhd, dwdng kinh 16 gia cdng sé& nhd, vi vay cac hat mai kho cé thé di vao khu vuc cat, 1am
gidm hiéu suat gia cong.

3.2. Anh hwéng cua bién dé dao déng

204

Hiéu suat gia cdng (mm*/ph)
. N
5 &
|
Hiéu suét gia cong (mm*/ph)
° °
& &
! !
-

i/

0.5+

" 02 _/
0.0 T T T T T T
1.0 15 2.0 20 40 60
Dudng kinh dung cu (um) Bién do dao dong (um)
Hinh 2. Anh hwéng cta dwong kinh dung cu dén Hinh 3. Anh hwong cua bién do dao dong dén
hiéu suét gia céng hiéu suat gia céng

Thay dbi bién do dao dong clia dung cu 14 15 ym, 22 um, 28 um, 42 um va 58 um, cac théng
sb cong nghé khac 1a khong ddi, dweng kinh dung cu 1a 1,2 mm, tbc d6 vong quay cla dung cu 1a
200 v/ph.

Anh hwéng cta bién do dao dén hiéu qua gia cong 1a I&n, thé hién & Hinh 3. C6 thé thay réng
hiéu suét gia cong téng khi bién dd dao ddng tang. Piéu nay chu yéu 1a do tac dong cta hdn hop
dung dich gia cdng va hat mai dbi véi khu vire gia cong phoi duwoc tdng cao véi sw tang bién do dao
dong, khién tdc do cét ctia hat mai dbi vai vat liéu phoi dwoc gia tdng. Tuy nhién, bién dd dao déng
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ctia dung cu khéng dwoc qua 16n, néu qua 16n, dung cu sé chiu ap lwc thay ddi qua I&n va lam gidm
dod bén maéi clia dung cu gia cdng, dan dén tudi tho cta dung cu gidam nhanh chéng.
3.3. Anh hwéng cua téc dé vong quay dung cu

Trong thi nghiém anh huéng cua tbc do
vong quay dung cu, téc d6 vong quay ctia dung cu 035
sé dwoc thay ddi 1a 100 v/ph, 200 v/ph, 300 v/ph,
400 v/ph va 500 v/ph, cac théng sbé céng nghé /
khac la khéng dbi, dwong kinh dung cu la 2 mm,
bién do dao dong clia dung cu 22 um.

Khi toc do quay cua dung cu tang lén, hiéu
suét gia cong ciing tang, nhw Hinh 4. B&i vi cac
hat mai trong thi nghiém nay la cac hat ty do, né
khéng gidng nhw cac hat mai cd dinh trén da mai
trong qua trinh mai, do d6 hiéu &ng mai tac dung e 20 00 600
I&n chi tiét gia cong 1a twong dbi manh. Téc d6 cat T6c 69 quay cla dung cu (viph)
téang theo sw tang cla téc dd quay dung cu.

o
w
S

Hiéu suat gia cong (mm?/ph)
°
&

Hinh 4. Anh hwéng cua téc dé vong quay
dung cu dén hiéu suét gia céng

4. Két luan

Bai viét da gidi thiéu nguyén Iy hoat dong ctia moét phwong phap gia cong bang siéu am, tién
hanh thuc hién dwgc mot sb thi nghiém cat vat liéu bang thay tinh, tir d6 dwa ra anh hwéng cla
duwong kinh dung cu, bién dd dao dong va téc do vong quay cla dung cu dén hiéu suét gia cong déi
v&i tredng hop nay. Két qua thi nghiém chi ra rang, khi tang dwéng kinh ctia dung cu, bién dé dao
dong hoac téc dd quay clia dung cu thi hiéu suét gia cong téng 1én.
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ON DINH HU'ONG Bl TAU THUY
DUA TREN DPIEU KHIEN DU BAO THEO MO HINH

SHIP COURSE STABILITI BASED ON MODEL PREDICTIVE CONTROL
NGUYEN HO*U QUYEN*, TRAN ANH DUNG
Khoa Dién - Dién ti, Trirdng Pai hoc Hang hai Viét Nam
*Email lién hé: nguyenhuuquyenhd@gmail.com
Tom tat
Bai bao dé céap t6i van dé phan tich md hinh toan tau thdy 3 béc tw do (3 DOF) trén mét
phdng ngang. Nghién ctru cac thuat toan diéu khién dw bao theo mé hinh cho hé tuyén tinh
va hé song tuyén. Trén co sé& do ting dung b diéu khién dw bao theo mé hinh MPC (Model
Predictive Control) dé diéu khién én dinh, bdm huéng di dat cho hé thdng I4i tau thay.
Tor khéa: Piéu khién du béo theo mé hinh, mé hinh tau tuyén tinh, phi tuyén, én dinh huéng di.
Abstract
The article refers to the problem of analysis the three degrees of freedom (3 DOF) on
horizontal plane. Research the model predictive control algorithms for linear and bilinear
system. On that basis, application the predictive controller model MPC to control stability,
tracking to set course for ship navigation system.
Keywords: Model Predictive Control (MPC), Linear and Non-linear vessel models, Ship course stability.
1. Giéi thiéu

Tbng quan cac phuong phap thiét ké bo diéu khién tau theo quy dao va hwéng di trong nhirng
nadm gan day, la rat phong phu nhu: diéu khién tuyén tinh: LQR, LQG,... diéu khién phi tuyén:
Backstepping, trwot, didéu khién mat dong két hop véi didu khién Me hay Noron [3, 4],...

Diéu khién du bao MPC la mét phwong phap téng quat thiét ké bo diéu khién trong mién thoi
gian co thé ap dung cho hé tuyén tinh cling nhw hé phi tuyén, dwoc sir dung phd bién nhét trong
diéu khién qua trinh vi cdng thirc, thuat toan cia MPC bao gém ca diéu khién tbi wu, diéu khién cac
qua trinh ngau nhién, diéu khién cac qua trinh c6 tré, diéu khién khi biét trwéc quy dao dat. Mot wu
diém khac ctia MPC la c6 thé diéu khién cac qua trinh c6 tin hiéu diéu khién bi chan, cé cac diéu
kién rang budc [2]. M6 hinh toan m6 ta dong hoc tau thiy la moé hinh phi tuyén lién tuc va cé thé
chuyén thanh mé hinh song tuyén khi tién hanh roi rac hda. Mé hinh toan cho thay tau thay la déi
twong c6 tinh chat déng hoc nhw: qua trinh dao déng, thdi gian qua dé dai, dd dw tri» 6n dinh thap.
Tin hiéu diéu khién c6 quan tinh tré 1&n bi gigi han (chan) b&i sy dap trng khéng cho phép cla co
céu thuc hién. Do vay viéc ap dung bo didu khién MPC cho diéu khién tau thay 1a mét phuong phap
c6 thé dap rng cac yéu ciu dat ra trong diéu khién chuyén dong tau thay va dé kiém tra kha néng
khang nhiéu cta bo diéu khién, bo diéu khién MPC phan héi trang thai dwoc dwa ra trong bai bao.
2. Mb hinh toan chuyén déng tau thay

Chuyén déng cla tau thay xét trong mét phdng ngang dwoc dac trwng béi cac thanh phan:
Trwot doc, trwot ngang, quay tré, bé qua thanh phan I&c ngang, lac doc, trwot dirng. M6 ta chuyén
doéng tau thay 3 bac ty do, xét trong mat ngang dwoc dac trung béi: 9 = [u v r]” lan lwot 1a tdc d6
trwot doc, ngang, quay tré. n = [x y ] Ian lwot 1a toa d6 theo truc x, truc y, hwéng mii tau.
Phwong trinh mé t& chuyén dong tau thdy 3 bac ty do dwoc dua ra trong [3] nhu sau:

{ n=J)Y )
MO +C@H)9 +D®W)9 =1

Trong d6: M,C(9), Dy, 7, I (1) lan lwot la ma tran quan tinh 1& ma tran Coriolis va huwéng tam,
ma tran gidm chan thiy dong lwc hoc, vécto cla lwc va mdmen didu khién (bao gébm lwc tac dong
cua chan vit va goc banh lai §) va ma tran tryc giao.

a. Mo hinh diéu déng phi tuyén [3].

Gia thiét rang tbc d6 tau | tién va u = u, ~ constant (tbc do tau khong c'1’0|) tau dwoc diéu
khién hwéng bang mét banh l1ai don phia sau lai. M6 hinh IGc nay gébm céac bién trang thai 1a 9 =
[vr]". Mbi quan hé gitra hwéng di () va téc do thay dbi hwéng di la ¢ = r. Bang cach dwa thém
bién trang thai hwéng di () vao phwong trinh (1) va bién ddi ta cé dwoc mé hinh didu dong tau phi
tuyén c6 dang nhu sau:

MY + N9, u,)d = bé @)
m-—Y, mx;—Y. 0 —Ys
Trong do: 9=[v,r, ], M= |mx;,—Y; I,—N; l b =|—Ng
0 0 1 0
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V&i m - 1a khéi lwong tau,x, - la toa do trong tam tau theo truc hwéng mii tau (truc x), I,
moémen quan tinh trén z (hwéng theo chiéu thdng dirng), cac thong sé: Y,, N;, ¥; dwoc ky hiéu theo
SNAME (1950) [4] vi du nhuv sau: Y = —Y,v, trong dé Y, := Z—Z, va Y5, Ns la hé sb lwc va mémen.

Gia thiét ma tran gidm chan thay déng lwc hoc D(9) c6 thanh phan phi tuyén, khi d6 ma tran
N(9,u,) dwoc tinh nhu sau:

=Y, - _Ylvlvlvl - erlvlrl (m—Xu, — Y — Y|v|r|v| - Y|r|r|r| 0
N@,uo) = | (Xy = Yy)up — Ny — =Ny [v] = Nppplr| - (mxg — Y )ug — Ny = Nigjp[v] = Nipyp|7| - 0
0 -1 0

Cé4c phan tt trong ma tran N(9,u,) duwoc ky hiéu theo SNAME (1950) [4].
b. Md hinh diéu déng tuyén tinh [3].

Mb hinh diéu déng tuyén tinh dwa trén gia thiét réng téc do tién va u = u, ~ constant (tbc dod
tau khong ddi) va v va r dwoc gia thiét 1a nhd, tau dwoc didu khién hwéng bdng moét banh lai don.
Céc thanh phan phi tuyén trong cac ma tran C(9), D(¥) dwoc bd qua. T (2) md hinh diéu dong
tuyén tinh dwoc viét dwéi dang sau:

M9 + N(u,)d = bs (3)
3. Hé diéu khién dw bao
a. Cau tric hé diéu khién duw béo

Diéu khién dy bao theo mé hinh (Model Predictive Control - MPC), hay goi tat 1a diéu khién
dw bao, dé& cap dén mot ho cac phwong phap didu khién st dung mot mé hinh toan hoc dé dw bao
tin hiéu ra cua déi twong (qua trinh) trong twong lai. Tai méi thoi diém trich mau, thuat toan diéu
khién dy béo sé téi wu dap (rng clia hé bang cach tinh toan ra day tin hiéu diéu khién twong lai [5].

I I
I CAu tric bd diéu khién |
dw bao |

Khoang dy bao hién tai
Phwong phap| | |
t6i wu héa ——————————

[}
Khoang dy bao hién tai

|
I I
I I
I I
I I
| | b
| ¢ | : | gl
{wk } } Ham muc } Uy Qua trinh Xk ! ! ! ! t
A tieu ' céng nghiép : : : : -~
Yisi i | | | 0 >
I I [}
i M6 hinh "”’J: ””””” Xk k k+l k+N-1
! du bao } LY Thoi diém hién tai
77777777777777777 a. b-

Hinh 1. C4u triic cda bé diéu khién dw béo

Kh&u md hinh dw bao: Kh&u nay cé nhiém vu xac dinh tin hiéu ra twong lai y,,; tinh tl thoi
diém hién tai k. yies; = Views (Uie Ui 1, - Upesn—1) . . .

Khau ham muc tiéu: La khau xay dwng tlr chat lwgng mong muén ma hé théng phai cé tin
hiéu ra y, bam theo dwoc day gid tri tin hiéu mau w, dat trwéc,

Khau téi wu héa: La khau tim nghiém w, d& ham muc tiéu dat gia tri nhd nhét.
b. Nguyén ly lam viéc bé diéu khién dw béo

Ban chét clia bo didu khién dw bao la hoat dong theo nguyén tac vong 1ap trwot doc trén truc
thoi gian (receding horizon control), dwgc mé tad nhw Hinh 2.

k

k+1 k+2 t
| | |
v v
Xac dinh
<i<
Yy ylsisN | |
Chon Qk s Rk l l
Tinh Uy Tinh Uy 1 Tinh Uy 2
Dua vao Bua vao Bua vao
Diéu khién Diéu khién Diéu khién
u(t) I Péi twong Péi twong Péi tuong
t

-

Hinh 2. Nguyén ly triot doc theo truc théi gian cua bé diéu khién dw béo
4. Xay dwng bé diéu khién theo mo6 hinh dw bao én dinh hwéng di tau thay
a. Xay dung bé diéu khién theo m6 hinh dw bao tuyén tinh cho diéu khién hwdng di tau thay
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Xjer1 = AXy + By
Yie = Cxp + vp
Bai toan dat ra la xay dwng bd diéu khién dw bao dé tin hiéu ra y, bam theo tin hiéu d&t mau
wy. T m6 hinh (4) c6 dwoc cac dau ra dy bao yy.;, i = 1,2...N (trong do N Ia ctra s6 dw béo, tirc 1a
s6 tin hiéu ra dwoc dy bao trong mét chu ky lap diéu khlen) tinh tlr thoi diém hién tai nhw sau: (Vi
gia thiét nhiéu 1a bién dbi cham dé c6 thé xem la hang sb trong cra s6 dw bao hién tai):
Vi = CA'x) + CA™'Buy + -+ + CABUy 1 i—p + CByllyyioq + Vi (5)
V6i v, 1a woc lwong cla nhiéu. Viét chung lai thanh vector dau ra dy béo thudc clra sb dw
bao hién tai thi:
Yie+1 Vk CA CB 0 0 U

Xét dbi twong diéu khién c6 mé hinh { Vi v, la nhiéu tac déng (4)

Yi+N Vi cAN CAN-'B CAM2B .. CB/ \Wk+n-1
<=>y=d+Fu
St dung ham muc tiéu dang toan phwong cho moi thoi diém k ta cé dwoc ham muc tiéu nhw sau:

Je=0@ - ®)" Qi (X - Q) + U R U VI @ = col(Wp1) Wiras o) Drtn)
Va Q,, R, la hai ma tran dbi xirng xac dinh dwong tuy chon, c6 duoc:
u=(F'QF +R)'F Q(w—d) va w =(0,...00u ™
T nhitng phan tich & trén ta tng quat lai dwoc thuat toan diéu khién dy bao cho mé hinh
tuyén tinh (thuat toan 1) bao gom cac bwdc sau:

Thuéat toan 1, [1,2]:

1. Chon clra sb dy bao N > 2. Xay dwng ma trén F tir tham s6 mé hinh theo (6), gan k = 0;

2. Chon hai ma tran doi xirng xac dinh dwong Qy, R,. Do x;, y, xac dinh v, va tlr d6 tinh vécto
d theo (6);

3. Tinh u va u, theo (7) réi dwa w, vao diéu khién déi twong trong khoang théi gian trich méu;

4.Gan k = k + 1 va quay vé budc 2.

Tir thuat toan trén dé xay dwng bd diéu khién dy bao cho di twong c6 mé hinh tuyén tinh
nhw (3) thi ta phai dwa phwong trinh (3) vé dang (4) sau d6 ap dung thuat toan dieu khién 1 va dwa
thém khau tich phan vao b diéu khién. Phwong trinh (3) dwgc bién doi bang cach dat bién 9 =
x,u = 6, ta c6 dwoc phuwong trinh méi theo (8):

X =—M"'N(ug)x + bu ®)

Qua trinh roi rac hoa thong qua i = #*1=2k v6i T la chu ky trich mau, khi d6 phuong trinh
(1.8) tr& thanh:

Berr = (1+ T(=M N (up))) x;c + Thu 9)

Pat: A, =1+ T(—~M"*N(uy))vaT.b =By, y, = x

~ Khi d6 phuwong trinh (9) ¢ dang nhu (4), va chiing ta ap dung thuat toan 1 dé thiét ké bo diéu
khién dw bao cho mo hiqh tuyén tinh. ) ) .
b. Xay dung b diéu khién theo mé hinh duw bao phi tuyén cho diéu khién hwéng di tau thdy.

Xét doi twong dieu khién cé mo hinh:

{&m = A(x) X + B (xp) Xy 10
Vi = C(xp)x + g (10)

Vé&i nhiéu v, 1a hang bat dinh hodc ham bién déi cham. Trong do6 A(_k) B(x:), €(x) @éu phu
thudc trang thai, kh| do hé (10) duwoc goi la hé song tuyén. Nhiém vu diéu khién la xay dwng bo diéu
khién phan hoi trang thai dé co tin hiéu ra y, bam theo tin hiéu dat wy, y, - w; v&i {w;} 1a day tin
hiéu m&u dat cho trwoc. Tl m6 hinh trén thi & thoi diém k hién tai va trong toan bo clra sb duw bao
[k, k + N] twong &ng, khi da co x;,y, (do dwoc), doi twong sé mo td xap xi dwge béi mo hinh LTI
(Linear Time-Invariant).

K1 = ApXy + By
Vi = CXp + Vg
Trong d6: Ay = A(xy), By = B(xx), Cx = C(xy). B&i vay ta lai c6 dwoc: y = Fu + d, Voi:

11)
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Yie+1 Vi CA Ay,
. . . Ek .
y= - |d=| . |+| . |zex= (Ek_l),y = : (12)
Vi+n vy ¢ AN Atyesn-1
Va cac matran F, 4 ,B,C dwoc xac dinh nhw sau:
CB 0 0
_ ' ' ' ' i (Ax B\ p _ (B A _
F_ . . . . ’A_(O I))B_(I)!C_(Cklo) (13)
CAN-1B  CAN—?B .. CB

Ham muc tiéu va téi wu hoéa: st dung ham muc tiéu dang toan phwong cho moi thdi diém k

tin hiéu diéu khién sé dwoc tinh nhw sau:
u=(F'QF +R)F Qu(w—d) va we=we,+(0,...00u (14)

T& nhirng phan tich & trén ta tdng quat lai dwoc thuat toan diéu khién dw bao cho md hinh
song tuyén (thuat toan 2) bao gébm céac buwéc sau:

Thuét toén 2, [1, 2]:

1. Chon clrasé dw bdo N > 2 Gank = 0, u_, = 0,

2. Chon hai ma tran ddi xing xac dinh dwong Qy, Rx. Do cac bién trang thai x, y,, xac dinh
cac ma tran tham sé Ay, By, C, va tir dé xac dinh 4, B, C, F theo (13) va xac dinh vy, z,, sau do tinh
vécto d theo (13),

3. Tinh u va u, theo (14) rdi dwa u, vao diéu khién déi twong trong khoang thei gian trich méu,

4. Géan k = k + 1 va quay vé buéc 2,

Tw thuat toan & trén dé xay dwng bo diéu khién dw bao cho dbi twong cé mé hinh song tuyén
(2) thi ching ta phai dwa phwong trinh (2) vé dang (10) sau dé ap dung thuat toan diéu khién 2.

c. M6 phdéng kiém ching bé diéu khién

Trwong hop 1: B6 diéu khién theo mé hinh dw bao tuyén tinh diéu khién bém huéng di dét.

Sé liéu ma tran tham sé mod phéng M,b dwoc 14y tir théng sb tau CyberShip Il trong [3]. BO
diéu khién dwoc tao ra theo thuat toan diéu khién 1, trong d6 cra s6 dw bdochon N=4, R =1,Q =
3R. Gia dinh tau chuyén dong v&i téc do khong ddi 8,5 Knots, nhiéu tac ddng phan bé déu, bién ddi
cham trong 2 trwéng hop. thay ddi hwéng di tr hwéng dat 1,= 0° sang huwéng dat y,= 10° va thay
ddi hwéng di tr hwéng dat ¢, = 10° sang huwéng dat ¢, = 5°.

- Dac tinh thay doi hwéng di " BPac tinh goc bé lai

huéng thuc
12 - - - - hwong dat |

goc b lai

Huéng di(ds)
>
Goc bé lai(do)

1] 10 20 30 40 50 60 70 80 0 10 20 30 40 50 80 70 a0
Thari gian(s) Ther gian(s)

Hinh 3. Bac tinh hwéng di va géc bé I4i khi thay déi hwéng di tir hwéng dat ¥, = 0 sang Py = 10

Péc tinh thay déi huéng di Dac tinh goc bé lai

Hudng di(ds)
Goc bé 1ai{dd)

0 10 20 30 40 50 60 70 80 0 cooa ' Wy G G
Théi gian(s) Théi gian(s)

Hinh 4. Ddc tinh hwréng di va géc bé Idi khi thay déi hweéng di tir hwréng P, = 10 sang Py =5
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_Truwong hop 2 bé diéu khién theo md hinh dw béo phi tuyén diéu khién bam huéng di dat.
BO diéu khién dwoc tao ra theo thuat toan diéu khién 2, trong d6 clra s6 dw bdo chon N=5,R = 1,Q =
4R. Gia dinh tau chuyén dong vé&i toc do khong doi 8,5 Knots,

' Diéc tinh thay dbi huéng di 2 Dic tinh géc bé lai

huémng thuc g6c b 14l

|— - = = huéng aat

Goc bé 1i(dg)

& & A & m S o

Hurémg di(d5)
@

o

(o] |‘U 7;:) 30 4‘0 "\‘U 60 70 80 10 20 30 40 50 60 70 80

Thei gian(s) Thoi gian(s)

Hinh 5. Béc tinh hwéng di va goéc bé Iéi khi thay déi hwéng di tie hwwéng P, = 0 sang Py = 10

Dac tinh thay déi hwéng di 3 ) ____ Dactinh géc bé lai

g6c bé Iai

huéng thuc
- - - - huéng dat

Hudng di(d5)
Goc bé 1ai(dd)

o
o

o 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Thoi gian(s) Thai gian(s)

Hinh 6. Ddc tinh hwéng di va géc bé |ai khi thay déi hwéng di tor hwéng P, = 10 sang P, = 5
5. Két luan

Bai bao da xay dwng thuat toan cho bd diéu khién theo md hinh dy bao trong viéc diéu khién
bam theo hwéng di dét trong hé théng lai cho mé hinh tau Ia tuyén tinh va mé hinh phi tuyén. Théng
qua két qua mé phdng cho thay dac tinh dau ra (hwéng di) dap tng bam tét tin hiéu hwéng di dat
trong c& mé hinh tuyén tinh va phi tuyén. Dac tinh co céu thyc hién (géc bé Iai) ddm bao yéu cau
nam trong gia tri cho phép so véi thuc té va bod diéu khién MPC cé kha ndng khang nhiéu.

Nhirng noi dung sé tiép tuc nghién ctru dé hoan thién bd diéu khién 1a: xay dung bd diéu khién
dw bao diéu khién bam theo quy dao va huéng di dat khi tbc do tau thay ddi, cac tham sb trong mo
hinh tau thay ddi phu thudc vao téc do tau (mé hinh tau cé thém thanh phan bt dinh). Bwa thém bo
quan sat trang thai dé wéc lwong nhidu va chuyén thanh bo diéu khién MPC phan héi dau ra.
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CAU TRUC KIT XILLINX VIRTEX-7 VC709 VA (’'NG DUNG

STRUCTURE OF XILLINX VIRTEX-7 VC709 AND APPLICATIONS

PHAM VIET HUNG
Khoa Dién - Dién ti, Trirdng Pai hoc Hang hai Viét Nam
Email lién hé: phamviethung@vimaru.edu.vn
Tém tat
Virtex-7 FPGA VC709 duoc hang Xillinx sdn xuét va duwa ra thj truong tir ndm 2010. Pay la
mét ho kit FPGA méi ¢ céu hinh manh véi téc dé xir ly 1én téi 40Gb/s, phu hop cho céc (ing
dung bédng théng cao va hiéu ndng Ién. Kit bao gbm h&u hét cac phén cing, céng cu va IP
cén thiét dé cac nha phéat trién cé thé nhanh chéng két néi va danh gié hé théng cda minh.
Bén canh céc giao tiép PCI Express thé hé 3, 16i DMA IP cung bd nhé o FIFO, kit ciing cé
giao dién GUI véi ddy du cac trinh diéu khién can thiét. Bai bao nay gidi thiéu, phan tich cau
tric téng quat cua Virtex-7 VC709 va néu ra mét sé (ing dung co ban cua Virtex-7 nham
gitip cac nha nghién ctru cé thé str dung kit trong céc (rng dung sau nay.
Twr khéa: FPGA, Virtex-7, VHDL, Verilog.
Abstract
Virtex-7 FGPA VC709 was designed and manufactoried by Xillinx in 2010.Virtex7 VC709 is
a platform with speed of 40Gb/s for high-bandwidth and high-performance applications.
Virtex-7 includes many helpful hardwares, tools and IP to quickly develop, connect and
assess the designed sysems by developers and programmers. Besides some interfaces
such as PCI Express Gen 3, DMA IP core and Virtual FIFO memory, Virtex-7 also includes
a GUI which includes all the software drivers. This paper not only presents the structure of
Virtex-7 but also introduces basic applications of Virtex-7. Therefore, the developers and
researchers can ultilize this kind of Virtex for future applications.
Keywords: FPGA, Virtex-7, VHDL, Verilog.
1. Gi&i thiéu vé ho FPGA Virtex cta hang Xillinx

Ngay nay, thuat ngir FPGA (Field Programmable Gate Array - mang phan t& logic kha trinh)
da tré nén phd bién va théng dung cho cac nha nghién ciru va ngudi thiét ké. Véi kha nang tuy bién
cao, dé& dang lap trinh va dwoc trang b nhiéu tinh nang cao cép, cac nén tdng FPGA dang hé tro rat
tdt cho cac nha khoa hoc trong viéc trién khai cac gidi phap nghién clru cGia minh. Trai nguoc voi
céc kit ASIC (Application-specific integrated circuit - vi mach tich hgp chuyén dung) la nhirng Kkit,
chip c6 téc dd x& ly nhanh do dwoc chuyén biét héa, cac kit, chip FPGA cé kha nang tai cau hinh
cao nén giup cho viéc thiét ké va ché tao dwoc gidm gia thanh va day nhanh thoi gian ché tao ra
san pham thwong mai cubi cung.

V&i vai tro 1a mét nha cung cép chip FPGA bén canh Artera, hang Xillinx da san xuét cac ho
va thé hé FPGA nhu: Virtex, Spartan va sau nay 1a ho Zynq. Trong d8, ho Virtex déng vai trd cht
lwe ctia hang véi nhiéu thé hé da dwoc phat trién va cai tién tir Virtex thé hé dau tién vao nam 1998,
trai qua nhiéu thé hé, dén nay ho Virtex da phat trién dén thé hé thi 10 (Virtex UltraScale+ vao ndm
2015).

Virtex-7 1& thé hé Virtex thir 8 cGa hang Xillinx dwoc dwa ra thi trwéng tir thang 6 ndm 2010
[1]. So v&i cac thé hé trudc, Virtex-7 (V-7) dwa trén cong nghé xt& ly 28nm giam thiéu céng suét tiéu
thu, c6 cau hinh vwot troi véi 80 bd thu phat, hd tro cac kénh riéng biét tbc d6 13.1Gb/s. Bén canh
do, né con hé tro giao tiép bé nhé DDR3 téi 72 bit (day la con sé 16n nhét trong cong nghiép) va co
thé dat dén tbc do doc 2133Mbps. Vi vay, V-7 tr& thanh bo mach chii lwc trong thiét ké radar va mau
ther ASIC. Trong thiét ké k¥ thuat, thiét ké ASIC I&n, tai nguyén clia FPGA thwdng bi gi¢i han. Cac
nha phat trién thuwong phai st dung nhiéu FPGA lién két véi nhau, diéu nay sé lién quan dén truyén
s6 liéu gitra cac khéi ctia FPGA. Téc d6 khac nhau, lwu lwgng khac nhau doi héi ché do truyén khac
nhau. V&i V-7, cac ché do nay déu dwoc dap ing khi V-7 cé thé cung cép céac giao dién truyén tai
s6 lieu khac nhau nhuw GTX, GPIO_LVDS,... ciing nhw hé trg phan cirng dé truyén tai s6 liéu gita
cac FPGA. Bai bao nay phan tich ciu tric phan cirng cla kit Virtex-7 VC709 véi cac théng sb co
ban. Trén co s& d6 trién khai mét ing dung cla Virtex-7 VC709.

CAu tric cuia bai bao: sau phan mé dau, phan 2 phan tich cAu tric cla Virtex-7 VC709. Cach
thiét Iap phan cirng va phdn mém dé mé phéng XT Connectivity TRD dwoc dwa ra & phan 3 va phan
4 trinh bay nghién ctu vé rng dung Virtex-7 trén VC709 dé thuc hién bd diéu ché QPSK. Cubi cuing
mot sé két luan dwoc dwa ra & phan 5.
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2. CAu trac cua kit Virtex-7 VC709
2.1.C4u tric cor ban cua kit Virtex-7 VC709

Bo mach VC709 cung c&p nén tang phan ctng dé phat trién va danh gia cac thiét ké cho chip
Virtex-7 XC7VX690T-2FFG1761C FPGA. VC709 c6 kha nang cung cap nhiéu dac trwng co ban cho
cac hé thong xt ly nhung véi 2 khe ram DDR3, mét giao dién PCI Express 8-lane, ho tro' cac giao
tiép co ban 1/0 va mét giao tiep UART. Cau truc tiéu biéu ctia VC dwege minh hoa & Hinh 1, bao gom
céac thanh phan co ban:

- Trung tdm chinh la vip Virtex-7 XC7VX690T-2FFG1761C FPGA,

- 2 khe RAM DDR3 c¢6 dung lvong 4GB dang SODIMMs;

- B4 nh¢ flash 128MB;

- Modun giao tiép USB JTAG.

Cac mach tao xung nhip: LVDS 200MHz cb dinh, LVDS 233.33MHz c6 dinh, LVDS 12C kha
trinh, dau n6i chuan SMA, dau ndi chuan SMA cho xung nhip thu phat GTH.

- Cac b6 thu phat GTH: 10 bé thu phat qua dau néi FMC HPC, cac dau ndi SMA (mét cap cho
MGT_REFCLK), giao tiep PCI Exrpess,...

Bén canh do, VC709 con co6 mét cau chuyén dbi USB-to-UART, cac bus I2C. Cuédi cung,
VC709 c6 cac giao dién I/0 ngwéi str dung nhw: LED, nat an, cong tac DIP,...

CAu truc, hinh anh thwc té ctia VC709 dwoc md ta & Hinh 2.

4GB DDR 4GB DDR HPC FMC
Memory Memary Connector

Differential Clock l I l 128 MB Linear BPI
GTH SMA Clock Flash Memory
Virtex-7 FPGA XC7VX690T- §15324C
XADC Header  [#t— 2FFG1761C Clock Recovery

User Switches, 8-lane PCI Express
Buttons, and LEDs T T I T f Edge Connector

' { } }

1KB EEPROM DIP Switch SW11 ITAG Interface \"‘

(120) Config and CEEALNr Micro-B USB 4% SFP+ Cage

12C Bus Switch Flash Addr Eided Connector

Hinh 1. So’ @6 khdi ctia bo mach VC709 Hinh 2. Vj tri cdc thanh phan trén bo mach VC709

Chi tiét vé& cac thanh phan clia VC709 va vi tri cla tirng thanh phan clia VC709 co thé dé dang
dwoc tim thay trong [2].
2.2. Cau hinh FPGA

Bo mach VC709 hé tro 2 trong 5 ché d6 cau hinh FPGA:

- Ché d6 master BPI s dung bd nhé flash trén bo mach;

- Ché d6 JTAG st dung cap chuyén ddi type-A sang micro-B USB dé két ndi PC véi VC709
théng qua cbéng cau hinh.

Méi giao dién cAu hinh twong (ng véi mét hodc nhidu ché d6 ciu hinh va téc d6 bus nhuw liét
ké & Bang 1.

Béng 1. Cédc ché dé ciu hinh cho VC709 bang SW11

Ché d6 c4u hinh Cai dat chuyén mach SW13 DIP (M[2:0])
Master BPI 010
JTAG 101

Trong Bang 1, cac chuyén mach DIP M2, M1 va MO & trén SW11 tl vj tri thr 3 dén thr 5.
Trong ché d6 Master BPI, bd nh¢ flash BPI dwoc st dung dé ciu hinh ho&c dé lwu trir phan mém.
Dong thoi, bd nhé flash BPI ¢6 thé dwoc ciu hinh ddng bd véi FPGA & tan s 80MHz sir dung lubng
di liéu cAu hinh tao b&i BitGen. Phwong phap ciu hinh nhanh nhét Ia st dung bd dao déng 80MHz
bén ngoai ndi dén chan EMCCLK FPGA.

Vi ché d6 JTAG, PC két néi t&i VC709 thong qua cdng USB téi cdng USB loai micro-B trén
VC709 bang cap USB (dwgc cung cip kém véi VC709). Ché dd JTAG cho phép PC tai lubng bit
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xudng VC709 FPGA théng qua cdng cu cua Xillinx (nhw Vivaldo Design Suite). Ngoai ra, JTAG cho
phép cac cong cu debug hodc phan mém debug truy cap vao FPGA.
2.3. Cac giao dién

Dé thuc hién két ndi va giao tiép véi cac ngoai vi khac, VC709 c6 cac dang giao dién khac
nhau:

- Giao dién PCle: két ndi PCle 8-lane hé tro tc dd truyén tai 2,5GT/s (GT: gigatranfer [3]) cho
cac ing dung Gen1, 5,0GT/s cho tng dung Gen2 va 8GT/s cho trng dung Gen3. Cac dwdng truyén
tai PCle c6 tr& khang 85W. Bén canh do, cac b thu phat GTH cta VC709 dwoc st dung cho cac
giao dién néi tiép & tbc dd hang Gbps;

- SFP/SFP+: VC709 hé tro 04 cong két néi SFP+ (Small Form-Factor Pluggable);

- USB-UART: VC709 c6 1 cau chuyén dbi Silicon Labs CP2103GM USB-to-UART dé két ndi
PC véi VC709 théng qua cdng USB. Ngoai ra, nhé trinh diéu khién Virtual COM port (VCP) dwoc
cai trén PC cho phép ciu chuyén d6i USB-UART nay dugc coi nhw mét cdng COM trong cac (rng
dung truyén théng nhw HyperTerminal;

- Giao dién FMC: VC709 h tro 1 két ndi FMC theo chuan VITA57.1 dé truyén thong di liéu
tbc d6 cao. Giao tiép FMC nay 1a dang HPC (high pin count) v&i 400 chan (gém 40 hang, mbi hang
¢6 10 chan) hé tro té¢i: 10 bd thu phat GTH, 160 tin hiéu, 2 xung nhip GTH, 159 chan néi dat va 15
chan cap nguén.

3. Két n6i hé théng cho VC709

bi kém véi VC709, hang Xillinx cung cép 2 giai phap BIST (Build-in seft-test) va TRD
(Connectlwty Targeted Reference Design) [4] dé 1ap trinh va moé phong véi VC709. BIST cung cép
giai phap thuan lgi dé kiém thir cac dac diém cua bo mach vé kha nang cu hinh lai. TRD mé phdng
hé théng truyén tai di¥ liéu tbc d6 cao tir PC xubng VC709 s dung PCle 8-lane Gen3, 02 bd nhé&
DDR3 SODIMM duoc str dung lam bd dém géi di liéu, div liéu dwoc truyén tai qua lién két BASE-
R Quad 10G.

Céc thanh phan ciia VC709 dwoc st dung b&i BIST dwoc minh hoa & Hinh 3. Pong théi, can
phai cai dat tai chuyén mach SW11 & ché d6 Master BPI (010) va cai dat trinh diéu khién (driver)
cho thiét bi Silicon Labs UART trén PC [5]. Tiép theo, thiét lap cac thong sb cho céng néi tiép dé két
ndi gitva PC va VC709 nhw Hinh 4. Cubi cung, tién hanh chay tng dung BIST bang cach 4n va nha
nut PROG SW9 nhu & trén Hinh 3, khi d6 luéng bit BIST s& cAu hinh FPGA. Man hinh sé& hién thi
menu BIST nhw Hinh 5.

USB-UART
USB-JTAG PROG

User DIP
Switches

User GPIO
PMBus Header Pushbuttons

External DDR3
Memory

Hinh 3. Cédc thanh phan st dung béi BIST

UGSes_c1_02 040312

5l -ioix
Fle Edt Setp Control Window Resize Help Flle Edt Setup Control Window Help

« 3 H

pest Rilinx Uirtex—7 FPGA UC78? Evaluation Kit hoied

Baud rate: 9600 v
Data: 8 bit - Cancel
_tiow |

Choose Puturn to Test:
UART T

f:
g:
p:

A one ] N

stop - T e R L

Flow control: none v % gU'HDN Test

Transmit delay )
,0_ msecichar IU_ msec/line =l
=l
By X a ~ X R Ku 4ok Ky P >
Hinh 4. Thiét Iap théng s6 cho cong noi tiép Hinh 5. Menu chinh cua BIST
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4. Ung dung VC709 dé thwc hién bo diéu ché QPSK
4.1 Diéu ché QPSK

Trong cac hé théng thong tin sb, dé truyén dan céc tin hiéu sb trén kénh truyén cé bang théng
hiru han, cac k¥ thuat diéu ché sb sé dwoc st dung. Day 1a mot khau xi ly tin hiéu then chét duoc
thwe hién bang cach ghép céc tin hiéu sé vao trong mét séng mang cao tan. Céac k§ thuat diéu ché
sb théng dung nhu: khéa dich bién dd ASK (Amplitude Shift Keying), khéa dich tdn s FSK
(Frequency Shift Keying), khoa dich pha PSK (Phase Shift Keying), diéu ché bién dd cau phwong
QAM (Quadrature Amplitude Modulation) [6].

Ky thuat diéu ché PSK dwoc thuc hién bang cach ghép cac td hop k bit (goi [a 1 symbol) tin
hiéu sé vao trong 1 séng mang. Khi do trong khéng gian tin hiéu c6 M = 2* tin hiéu dang séng (goi
la (M-ary) PSK), khac nhau & géc pha va dwoc biéu dién bdi [6]:

Sy—psi () = g(t)cos (27rfct +(G-1) %”) i=12 ..M 1)

Trong d6 g(t) la dang xung tin hiéu, £, 1a tan s séng mang.

V6i M = 4, twong ng k = 2, ta sé& cé diéu ché (4-ary) PSK con dwoc goi 1a quasiphase PSK
(QPSK) hoac khoa dich pha cdu phwong QPSK (Quadrature Phase Shift Keying) 4 géc pha. Khi dé,
tin hiéu diéu ché QPSK c6 thé dworc biéu dién [7]:

Sepsk® = [Zcos (2nfit 47+ (- DT); i=1234 @

Trong dé E,, T, twong (rng la nang lwgng va d6 réng cdia 1 symbol. Dang séng cua tin hiéu
QPSK dwoc minh hoa & Hinh 6. Nhw vay, trong khéng gian tin hiéu sé c6 04 tin hiéu dang séng voi
04 goc pha khac nhau.

T|n hieu I'|hl phan
| —‘ ,—\ [7
0

0 50 100 150 200 250 300 350 400

Tin hieu dieu che QPSK

o
DWMWA/
M

0 50 100 150 200 250 300 350 400

Hinh 6. Dang séng cua tin hiéu QPSK Hinh 7. M6 hinh mé phéng bé diéu ché QPSK str dung Xillinx
Blockset trén Simulink
4.2 M6 phéng va thuchién bé diéu ché QPSK trén VC709
Dé c6 thé thuc hién moé phdng va trién khai bod diéu ché QPSK, (2) sé dwoc bién dbi thanh:

Sopsk (D) = I(t)\/rzs cos (27cht + %) + Q(t)\[Tzs sin (Zﬂfct + %) 3
Trong do:

I(t) = \/E; cos (g), Q(t) = /Eqsin (g)

Tw (3), dé thuc hién diéu ché QPSK, can phai cé 2 séng mang c6 pha tryc giao, méi séng
mang s€ duwoc diéu ché can bang trén kénh dong pha (I- inphase) va kénh vudng pha (Q-quadrature).
Dé thuc hién mo phong va trién khai bd diéu ché QPSK trén FPGA, ngoai phan mém Vivaldo Design
Suite, ta can st dung thém Matlab/Simulink [8]. So d md phdng bd diéu ché QPSK trén Simulink
dwoc minh hoa & Hinh 7, trong d6 st dung cac khdi ctia System Generator (goi 1a Xillinx Blockset),
day la mét b cong cu dwoc Xillinx phat trién nham két ni gitba Matlab/Simulink va Vivaldo Design
Suite [9]. M6 hinh m6 phdng bao gom kénh | va kénh Q. Tin hiéu sb dwoc dwa qua bd bién ddi nbi
tiép/song song tach thanh 2 bit &, chén twong trng di vao kénh | va kénh Q.

Két qua mé phdng bo diéu ché QPSK dworc thé hién trén Hinh 8. Khi cac thong s6 mé hinh
mo phdng da dwoc thiét lap téi wu, ta tién hanh bién dich md hinh (Iwu y: chi cac khéi va hé théng
con cla Xillinx Blockset m&i dwoc bién dich tir Simulink sang FPGA) thanh cac file chwong trinh
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FPGA. Cac file FPGA nay dwoc Vivaldo Design Suite bién dich va ciu hinh thwc hién trén phan
crng FPGA.

Két qua s dung tai nguyén cla Virtex-7 trén kit VC709 khi trién khai bo diéu ché QPSK duwoc
minh hoa & Hinh 9. Cé thé nhan thy, cac tai nguyén ma bd diéu ché QPSK st dung trén Virtex-7
chiém sb lwong khong dang ké&. Ngoai ra, khi st dung phan mém Xillinx Xpower Analyzer Tool ndm
trong Vivaldo Design Suite ta sé& cé dwoc mirc cong suét ctia bd diéu ché QPSK nay 1a 1.352W. So
véi cac nén tang khac, mirc cong suét nay la twong dwong, tuy nhién, khi xay dwng cac hé thdng
cau hinh lai (re-configurable) trong dé trién khai nhiéu bd diéu ché cung luc trén FPGA, mic cong
suét tiéu thu c6 thé dwoc tiét gidm xudng kha nhiéu. Day la mét hwéng nghién clru tiép theo cla
nhém tac gia.

AR LI R T E—

Logic Utilization Used i izati Note(s)

Number of Slice Flip Flops 41/ 607,159 0.007%|

Number of 6 input LUTs 67 303,533 0.022%)

Number of occupied Slices 70 75,830 0.092%)

Number of Slices containing only related logic 70} 70 100%}

Number of Slices containing unrelated logic 0 70 0%)

Total Number of 6 input LUTs 67 303,533 0.02207%)|

Number of bonded 10Bs 119] 581 17%|

Number of BUFGMUXs 1 31 3%)

Number of MULT18x18510s 1 20 4.8%

Average Fanout of Non-Clock Nets 1.96}

Hinh 8. Tin hiéu mé phong diéu ché QPSK Hinh 9. Tai nguyén thiét ke cho b6 diéu ché QPSK

5. Ket luan

Kit Virtex-7 VC709 thuéc mét trong nhirng Kit phat trién FPGA rat manh cla hang Xillinx so
v&i cac thé hé trwéc d6 cla hang ciing nhw cla cac hang khac. Viéc nghién ciru lam chd dwoc
VC709 sé gitp cho cac nha thiét ké, nha nghién cu c6 thé nhanh chéng phat trién cac (ng dung
ctia minh dé dwa dén trién khai cirng trén cac chip ASIC. Bai bao da dé cap dén céu truc va cung
cap mot trng dung veé thiét k&, mo phdng va thuwc hién bd diéu ché QPSK trén nén tang FPGA Virtex-
7. Trong céc bai bao sau, cac ing dung khac ctia VC709 va hé théng cau hinh lai (reconfigurable)
trén nén tdng FPGA sé dwoc dé xuét.
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NGHIEN CU’U TiCH HOP MANG NO'RON TRi TUE NHAN TAO (Al)
VAO HE THONG SCADA TRAM BIEN AP BE CHAN DOAN SU cO
RESEARCH INTEGRATING ARTIFICIAL INTELLIGENCE (Al) - NEURAL
NETWORK IN THE SCADA OF TRANSFORMER STATION TO DIAGNOSE

INCIPIENT FAULTS
DINH ANH TUAN
Khoa Dién - Dién ti, Trirdng Pai hoc Hang hai Viét Nam
Email lién hé: dinhanhtuan@gmail.com
Tém tat
Nhiing sw ¢é tiém &n trong may bién 4p déng luc (MBA) duoc duw bdo bdng nhiéu phuong
phép khac nhau khi may dang mang dién (online). Phuong phép phan tich khi hoa tan (DGA)
la mét trong sé cac phuong phép dw béo phé bién. Dua trén co sé& clia phuong phép DGA
va két hop phén tich cac théng sé mach dién truc tuyén cung voi mang noron nhén tao duoc
tich hop ngay trong phan mém SCADA tram bién 4p sé gép phén néng cao kha ndng du
bao céc suw cé tiém an trong MBA.
Tor khéa: Tri tué nhan tao, chan doan, hé théng diéu khién giam sét va thu thap di liéu.
Abstract
Power transformer incipient faults are diagnosed by different methods (online). Dissolved
gas analysis (DGA) is one of widely used methods. Based on DGA and combination of
analysis of online circuit parameters with artificial neural networks integrated in the SCADA
software of transformer station might improve possibility of diagnosis power transformer
incipient faults.
Keywords: Artificial intelligence, diagnose, SCADA.
1. Pat van dé
Trong mét tram blen ap, may bién ap lwc 1a mot trong nhirng phan tr quan trong cla hé thdng
dién, do tin cay cung cép dién cla né lién quan | triec tlep dén do tin cay cha ca hé théng dién. V&i
cac tram bién ap 110kV tré 1&n, d& nang cao tudi tho ciia may bién ap dong lwc (MBA) va téng do
tin cay cung cép dién thi MBA thwéorng xuyén duoc giam sat bang hé théng SCADA. Tuy nhién, trong
hau hét cac hé théng nay dang dworc trang bi trong nganh dién lwc ctia Viét Nam khi sw cb ctia MBA
thwe sy da xay ra thi hé théng mai thuc hién cac bao dong [3, 6]. Ngoai ra, & mot lwgng thiéu sb
céac hé théng c6 ap dung nhitng phwong phap chan doan khac nhau nhu phwong phap phan tich
khi hoa tan - Dissolved Gas Analysis (DGA), phwong phap tam giac Duval,... thi phwong phap DGA
la cdng cu rat quan trong trong viéc xac dinh tinh trang ctia moét MBA [3]. N6 cho biét cac dau hiéu
dau tién dé co thé nhan biét dwoc huw hdng cach dién va dau, qua nhiét, cac diém néng phéng dién
cuc bd va hd quang. Chét lwong clia diu cach dién phan anh tudi tho ctia MBA. Vi vay, viéc phan
tich phai dwoc 1dy mau gri dén phong thi nghiém phan tich theo tiéu chuan IEC 60599 va IEEE C57-
104TM dan dén viéc chan doan sw cb tiém &n trong MBA phai cin dén kinh nghiém ctia cac chuyén
gia va tiéu tén thoi gian [1, 3, 6]. Mot sé cac cong trinh da st dung mang noron dé giai quyét van dé
nay trong mét module déc lap offline tach biét khéi hé théng SCADA nhu [1, 3]. Bén canh d6, dé dy
bao moét cach chinh xac sy ¢b thi ngoai DGA, cac dir liéu vé méi trwéng, vé nhiét dd dau va vé théng
s6 dong/ap quéa khi va hién tai cia MBA cling déng vai trd quan trong. Hién tai chwa cé cong trinh
nghién cru ndo thuc hién té hop clia hai nhém di liéu nay dé thuc hién chan doan. Do dd, su két
hop gitra phwong phap DGA, di¥ liéu cac théng sé bd sung online va (rng dung kinh nghiém cla hé
chuyén gia vao mang noron nhan tao - Artificial Intelligence (Al) trong mét module tich hop véi hé
thdng SCADA dé chan doan sw cb sé mang lai hiéu qua va kha nang du bao nhanh chéng [2, 4, 5].
2. Dé xuét cau trac hé théng SCADA tram bién ap 110KV ¢ tich hop module Al
Ngay nay, viéc rng dung hé thbng SCADA dé diéu khién, giam sat va thu thap di liéu qua
trinh hoat déng cla cac tram bién ap cao ap ngay cang phd bién do nhirng loi ich ctia né mang lai
nhw gidm chi phi bdo duéng nho ti wu hoa ké hoach bao dwdng (bao dwdng theo trang ky thuat
thay vi bdo duéng theo dinh ky dwa trén ngudn co sé& dir liéu ddi dao), tdng tinh an toan cho nguoi
khai thac nhe tw dong diéu khién duy tri cac théng sb cong tac trong pham vi an toan va co thé phat
hién, cadnh bao cac nguy co xay ra sw cd,... Dé lgi dung cac wu diém do6 két hop véi bd div liéu co
san cla tram bién ap 110kV tac gia dé xuét cau truc tich hop module tri tué nhan tao Al vao hé théng
SCADA tram bién &p 110kV nhw Hinh 1. Trong d9, viéc thu thap di liéu va diéu khién truc tiép may
bién ap dwoc thyc hién thong qua PLC; may tinh diéu khién khién giam sat sé trao ddi véi PLC théng
qua module OPC server, module nay cung cap di¥ liéu cho phdn mém SCADA dbng thdi giao tiép
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v&i phdn mém Matlab thong qua OPC Toolbox. May tinh cai dit phdn mém Matlab/NN tool cai dat
thuat toan Al, thwc hién luyén mang va sé nhan di liéu dau vao tr may bién ap sau dé thuc hién
thuat toan da hoc va dwa ra cac quyét dinh chan doan cho may tinh SCADA dé ngwdi van hanh dwa
ra cac tinh hubng x& ly cudi cung.

Module Al nay sé giai quyét bai toan nhan dang va chan doan hong hdc sir dung mang truyén
thang nhiéu I&p - Multi Layer Percetron (MLP), n6 la dang pho bién nhat do kha nang xap xi cac ham
phi tuyén béat ky. CAu tric ctia MLP bao gébm nhiéu 16p két néi véi nhau theo mach thdng, cac noron
trong mang dwgc phan biét v&i nhau théng qua vi tri cdia né trong mang.

Nhom noron déu vao (input layer): — e r—————
Ia nhi*rng noron nhan théng tin thu thap PN s 3 an = aoa.
dwoc tir méi trwdng bén ngoai vao trong i ﬂ”j -3 I TR PO R
mang. Ching 0 vl tri ngodi olng 'ben | ey, PC/SCADA
trai” va dugc lién két voi cac noron khac _ NN Tool . ATScada
trong mang. Nhirng noron dau ra (output - OPC tool - OPE sover
layer) cé vi tri & ngoai cung “bén phai” va 7\ y
c6 nhiém vy dwa tin hiéu cla mang ra v TCP/IP v
bén ngoai; Nhirng noron con lai khéng
thugc hai nhéom trén dwoc goi la noron \4
bén trong (hidden layer). Sé lwong noron ‘m — =
& l6p vao, 16p ra va lép an duoc lua ll
chon tuy tirvng bai toan cu thé sao cho

vlra tdi wu dwoc qua trinh luyén mang .
vlra dam bao dwoc hiéu qua dv bao PLCModbus TCP Tram bién ap
chinh Xac va tmh; chat Phu’c t'ap cua cac Hinh 1. So' d6 céu tric hé théng SCADA tram bién
quan hé phi tuyén. Cac buwdc sau day ap c6 tich hop module Al
can phai thwe hién khi xay dwng mé hinh ’
nhan dang va chan doan sy ¢ hw hdng:

Buwédc mot 1a tién hanh thu thap di liéu cia MBA twong (ng véi cac trang thai hw hdng khac
nhau tlr co' s& di¥ liéu ctia phan mém SCADA; Buéc hai la tién x ly dir liéu trwde khi st dung, viéc
xu ly di¥ liéu bao gdm ap dung cac phuong phap loc dé loai bd nhiéu gitra lai cac dir liéu hivu ich va
sap xep d@ liéu theo dang mang; Budc 3 1a xay dwng mang noron nhan tao bang cach lwa chon sb
I&p, sb noron, sb epoch, APE, MAPE va huén luyén mang bang di liéu da co; Buwdc 4 la kiém tra
tinh chinh xac va sw phu hgp clia mang da xay dwng cho bai toan chan doan; Cubi cung la st dung
mang dé nhan dang hw hdng tr cac div liéu méi do dwoce tir MBA.
3. 'ng dung mang MLP trong chan doan sw c6 ctia MBA

MLP la mét gidi phap tét dé& nhan dang phi tuyén, chan doan sw cd héng hdc tiém an. Vi vay,
tac gia bai bao sé xay dwng mang MLP phuc vu cho viéc chan doan sy cb tiém an trong MBA. Dau
ra ca méi noron ¢c6 dang nhw (1):

am+1 fm+1(nm+1) VoI nm+1 Wm+1a + bm+1 — 0’2’ " M-1 (1)

a’ =p;a=a"

Vi bo thong s dau vao dé luyén mang 1a: {ps, t; 3}, {p2, t2}, ... {Po. to}

V6i vector sai s6 binh phwong trung binh: F(x) = E[e"e] = E[(t — a)" (t — a)] va c6 thé xap
xi dwéi dang (2) nhw sau:

Fe) = (00 - at0) (¢) — a(i)) = €T (e @

Trong dé, mang MLP dwoc chon la loai ba I6p M = 3 v&i 11x21x3, mang c6 11 dau vao, 3
d4u ra sé cho két qua du bao tét. Lép diu vao gdm cé cac nut twong (ng v&i nong do cula cac khi:
H,,CH,,C,Hy, C,H,, C,H,, CO (6 d4u vao). Ngoai ra, chon cac I&p dau vao b sung (5 dau vao): cong
suét P(t), P(t — 1) dong dién hién tai I(t),I(t — 1) va quéa kh(, nhiét do qua kh& T(t — 1) ctia MBA.

Cac yéu td van hanh co thé lam thay dbi thong sé khi & trong dau. Viéc tinh toan téc do ting
khi trong dau, tinh toan chu ky kiém tra, nhiét do két hop véi tiéu chi ty sé ndng dd ctia cap khi dé
xac dinh dang va tinh chéat héng héc bao gdm cac trwong hop: binh thu’o’ng sw cb phéng dién, SLw
cb qua nhiét, sy cb phong dién va qua nhiét. Thanh phan khi trong dau ctia MBA va cac thong sb
mach dién co thé dwoc st dung trong chan doan sy cb vang quang dién, hd quang dién, quéa nhiét
dau va sy co quéa nhiét cellulose. Vi vay, 1&p dau ra gdm 3 nut ra trng voi cac trwdng hop: binh
thwong, sw cb phong dién (vang quang dién, ho quang dién) va sy co qua nhiét (qua nhiét dau, qua
nhiét cellulose). Ttr qua trinh luyén mang va két qua nhan dwoc thi I6p 4n sé& chon bao gdm 21 nut.
Trong phwong an nay viéc chin doan, dw bao twong lai trwdc dat dwoc 1a 5 dén 30 phut dwa vao
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cac d liéu tai thoi diém hién tai va qua khir. Mang noron MPL sé& hoc dwoc méi quan hé nay va két
qua sau khi hoc c6 thé dwoc kiém tra lai bang bd di¥ liéu mau khac (test file). Dé xac dinh sai s, sai
sb tuyét déi phan tram (APE) va sai sb tuyét déi trung binh phan trdm (MAPE) dwoc st dung, va
dwoc dinh nghia nhw (3) sau day:

Sucothuc—Sucodubao
APE = |

Sucothuc

*100; MAPE = —Y\" APE (3)
Np

Trong do6 Nn la théi gian dy béo.

Giai thuat huan luyén mang MLP s dung k§ thuat lan truyén nguoc (Backpropagation). Giai
thuat lan truyén ngwoc cho mét gidi phap hiéu qué va don gian dé tinh toan dao ham cta ham muc
tiéu theo trong sb va bias & céc tang khac nhau. Trong sé va bias dwoc tinh va cap nhat & budc thir
k + 1 nhw trong cac cong thirc (4) dén (6) sau day:

Lan truyén xubi:

a
am+1 — fm+1(Wm+1am + bm+1) m = 0 2 M -1 (4)
a =

Lan truyén nguoc:
sM = —2FM(nM)(t — a)
m = (™) (WmH)TgmiL m=M-1,..,21 (5)
Cap nhat trong s6 va bias:
wmn(k +1) = Wm(k) — as™(a™ )T
b™(k+1) =b™(k) — as™ (6)
Tiéu chuén dé dirng hoc déi véi qua trinh huan luyén can clr vao sai sb sinh ra b&i mang, dwa
vao sai s6 tuyét déi phan tram (APE) va sai sb tuyét déi trung binh phan tram (MAPE). Sau khi da
huén luyén, ta tién hanh kiém tra sai sb cla mang dé chon ra mang t6i wu, phuc vu cho viéc dw béo.
4. Xay dwng mo hinh kiém chwng két qua
a. Uhg dung cong cu OPC tool dé thu thap d liéu dau vao cho Matlab/NNtool
Trong linh vire digu khién, khi nghién ctru va xay dwng cac bo tw déng diéu chinh, diéu khién qua
trinh phan mém Matlab/Simulink déng vai tro rét I&n trong viéc kiém chirng két qua théng qua mé phdng
offline. Tuy nhién, khi mé phdng thai gian thwc (online) thi ddi hdi nguoi thiét ké phai trang bi thém céc
module két ndi voi may tinh PC/Matlab/Simulink ma thw vién Real-Time Windows Target cdia Malab hé
tror hoac phal Iap trinh trén C hoac .net. Phuwong phap str dung bd cong cu “Real-Time Windows Target”
c6 wu diém ndi bat 1a thoi gian dap ng nhanh. Vi phuong phap st dung C hoac .net ddi hdi nguoi
th|et ké phai c6 kha nang lap trinh chuyen sau vé ghép ndi may tinh qua céng ethernet, USB hoéc khe
cam mé réng SPI. V&i phuong phap s dung thw vién Real-Time Windows Target thi pha| c6 cac module
chuyén dung. Tuy nhién, dé vira str dung dwgc cac cong cu thiét ké bo diéu khién rat don gian, tién ich
va da dang trong Matlab/Simulink va vira c6 thé st dung céc thiét bi diéu khién céng nghiép va rat phd
bién nhw PLC/RTU, IED, bién tan, c4c bo diéu khién nhiét,... da tich hop sén trong hé thong SCADA, bai
bao dé xuét phwong an dung OPC toolbox dé lam cau ndi di liéu gitka Matlab/Simulink va thiét bi kha
trinh PLC/RTU [7]. Trong bai bao, OPC & mét giao dién dir liéu trung gian, lién két di¥ liéu gitka moi
trwong 1ap trinh Matlab/Simulink véi cac thiét bi ngoai vi la PLC clia Delta DVP12SE. T Muc 3, ta tién
hanh cai dat cac thong sb dau vao tir 1-8 dwoc thu thap thong qua cam bién dang 4-20mA dwa dén cac
dau vao analog cia module mé réng cho PLC 1a DVPO4AD. Céac théng sb dau vao phu thudc thdi gian
tr 9-11 dwoc lay thuc tiép tlr co' s& di¥ liéu clia hé théng SCADA trén may tinh. CAc thdng sé dau ra
chan doan ctia mang sé dwoc glvi ra qua module d&u ra DVP02DA hodc glri t¢i phan mém SCADA dé
ngwoi van hanh x ly.

Trong phan mém ciu hinh OPC Server: KEPServerEX 5 Configuration cai dat Chanel cho thudc
tinh Device driver la kiéu Modbus TCP/IP Ethernet, cai dat Device cho thudc tinh Model 1a Modbus,
thudc tinh 1D 1a dia chi IP ctia PLC can trao dbi di¥ liéu. Hinh 2 thé hién cach cai dat dé cau hinh
OPC va céc khéi vao/ra di¥ liéu thei gian thwe OPC Read, OPC Write.

b. Xay dwng mang noron st dung céng cu Matlab/NNtool

Cac Toolbox ciia MATLAB la mé6t b swu tap cha m-file cho phép mé réng cac kha nang cla
MATLAB dén mot sé ky thuat diéu khién hién dai, x& ly t6i wu hod tin hiéu va ANN,... Trong Toolbox
ANN cung cép 12 ham huén luyén cé hiéu suét cao. D& sir dung Toolbox nay ta phai xac dinh cau
tric bao gébm tao cac ma tran dir liéu dau vao (Input Data) va di liéu dich dau ra (Target Data), goi
ANN Toolbox trong mét m-file dé thiét 1ap va chon céc théng sb ctia mang.
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Hinh 2. Két n6i OPC Server KEPServerEX trong OPC tool

D liéu st dung dé luyén mang duwoc lay tir 20000 ban ghi (record) trong co s& di liéu cla
hé théng SCADA tram bién ap 110kV Quan Tri cGia cac nam 2015 va 2016 tir bang tinh Excel. D
liéu nay dwoc chon loc dé ra cac mau cé sy ¢b tai cac thdi diém trwdc khi xay ra sw cb téi da la 30
phuat, sau d6 dwa vao 2 bang di liéu in<5000x11 double> va out<5000x3 double> trong clra sb
Workspace. Pé thuc hién luyén mang va tao khoi mang noron st dung trong Simulink ta chay file
nn_opc.m co6 cac dong Iénh:

input =in’;

output = out’;

net = newff(minmax(input),[21,3],{tansig’ ‘purelin’}, trainrp’);

net.trainParam.epochs = 60000;

net.trainParam.Ir = 0.0001;

net.trainParam.goal = 0.000001;

net = train(net,input,output);

gensim(net,0.1);

Sau mét khoang thoi gian luyén mang véi ky vong APE, MAPE va vong doi 60000 epoch ta
duwoc cac két qua nhu Hinh 3a, b.

Két qua huén luyén mang trén Hinh 3a cho thay, sau 60000 Iwot, 16i huin luyén chi con nhd
hon 0,007. Théng thwdng mang MLP dwoc cho 1a dang tin cay khi 16i huan luyén nhé hon 0,01. Sau
khi huén luyén, ta cé thé st dung md hinh mang Hinh 3b (Custom Neural Network) d& nhan dang
di¥ liéu méi. Khi dwa vao 120 bo div liéu kiém tra (test file) & mang tinh toan cac thong sé dau ra.
Trong 120 bd di liéu nay cé xuét hién 04 I1an 16i sy cb thuc ctia MBA da xay ra. Két qua tinh toan
thong s6 chan doan sw cd (Neural output/mau dd) va gia tri sw cb thuc té (TS fault output/mau xanh)
cla bo di liéu kiém tra dwoc chi ra trén Hinh 4a, b.

-
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Két qua md phdng kiém chirng Hinh 4a chi ra d&c tinh cac di liéu dau vao va dir liéu dau ra
tai cac thoi diém lan can sy cb. Dap ¢ng dau ra cia mang noron va dau ra 16i that cho thay sai sé
gitra gia tri tinh toan b&i mé hinh va gia tri thuc té khong vwot qua 3% (Hinh 4b) va néu st dung
mot khau so sanh vwot ngudng don gidn cho gia tri “Neural output” d& dwoc két qua la gia tri kiéu
Boolean thi ta c6 thé dw bao 4 1an sw cb chinh xac dén 100%.
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Hinh 4. a, b Ket qua mé phong kiém tra véi b di liéu chuén

5. Ket luan

Két qua trén cho thAy mang noron MLP s dung bd cong cu Matlab/NNtool d& dwoc xay dwng
va huén luyén c6 da do tin cay mé ta quan hé vao/ra nhdm chan doan sw cb ctia MBA. Khi d8, néu
dwa day di cac dir liéu dau vao thong qua OPC Toolbox/PLC, mang sé tinh toan va dy bao céac
thong s dau ra. Két qua dat duwoc cé thé dwoc dung d& mé rong nghién ctru cho nhiéu ddi twong
hé thdng dién khac va can dwoc kiém chirng day dd hon bang thwe nghiém. Tuy nhién, yéu té quan
trong khi str dung mang noron nhan tao dé chan doan sw cb 1a viéc thu thap dwoc b6 dir liéu phan
anh day da cac tinh hudng s cb khac nhau ctia MBA. Khi da c6 bo di¥ liéu chudn thi viéc két hop
kién thirc chuyén gia véi mang MLP mét cach tdng hop va logic cho phép xay dwng duoc cac
chwong trinh dy bao hiéu qua, co toc do xr ly nhanh. Chwong trinh chan doan MBA duwoc xay dwng
trén co s& phwong phap DGA vé&i bd di liéu tir hé théng SCADA va phan mém MATLAB 1a y twéng
méi, la cdng cu tét phuc vu cho giao tiép ngudi - may dé chan doan kip thdi cac sy cb tiém an trong
MBA va c6 y nghia kinh té - k§ thuat quan trong trong van hanh hé théng dién. Két qud mé phéng
cho thdy phwong an nay rat hiéu qua va ddm bao chat lwong tbt trong cac truéng hop hé didu khién,
giam sat qua trinh can thoi gian xt ly khéng qua nhanh.
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NGHIEN CU’U, BE XUAT GIAI PHAP CHONG XOI LO' BO BIEN CA MAU
RESEARCH AND PROPOSE SOLUTION TO PREVENT

COASTAL EROSION IN CA MAU
NGUYEN VAN NGOC*, TRAN THI CHANG
Khoa Céng trinh, Trirong Dai hoc Hang hai Viét Nam
*Email lién hé: ngocnv.ctt@vimaru.edu.vn
Tém tat
Viét Nam & mét trong ndm nwéc chju dnh huéng 16m nhét cda bién déi khi hdu va nuéc
bién dang. Tai Viét Nam, déng bang Séng Cdu Long lai la noi chiu dnh huwéng ndng né
nhét. Dac biét, trong mot sé ndm tré vé day, do viéc ddp dap thdy dién trén thuong ngudn
séng Mé Kong, tinh hinh khai thac cét tran lan,... dan téi can bang bun cét thiéu hut trdm
trong 1am cho tinh hinh x6i 16 bé bién tinh Ca Mau dién bién hét sic phic tap. Trén co
sé trinh bay téng quan két qud nghién ctu da va dang 4p dung tai Ca Mau, tac gig dé
Xuét gidi phap chéng xéi 1& méi, so sanh kinh té - ky thuat - méi truromg - x&a héi véi cac
gidi phéap ci dé khdng dinh tinh kha thi cia gidi phép dé xuéat.
Terkhoa: Gidi phap chédng xai |16, chdng x6i |6 bor bién, b bién Ca Mau.
Abstract
Vietnam is one of five countries in the world which are suffered from climate change and
sea levelrise. In Vietham, Cuu Long River Delta is affected the most seriously. Especially,
in recent years the dam construction at Me Kong river’s upstream and the spreading
sand exploit leading to the shortage of sand balancing and the complicated erosion at Ca
Mau’s coast. Based on an overview of researched and applied results at Ca Mau, the
author would like to propose a new solution to prevent erosion; Its feasibility are asserted
through comparing on economic - technique - environment - social sides with the existing
ones.
Keywords: Anti-erosion solution, prevent coastal erosion, Ca Mau coast.
1. Pat van dé
Trong nhiéu ndm tré lai day, do dap dap thay dién trén thwong nguon sbng Mé Kong, tinh hinh
khai thac cat tran lan,..., lwong phu sa ve déng bang séng Ctru Long gidm t&i 50%. Tinh hinh méat can
bang bun cat, _cong voi bién di khi hau - nwéc bién dang (BDKH - NBD), két hop véi lin dét do khai
thac nwéc ngam, dd sau nwdc tang dan téi chiéu cao, nang lwong séng tang gay xoi I& nghiém trong
bé bién tinh Ca Mau.
Theo théng ké cuda tinh Ca Mau, tbng chiéu dai sat I& trén 40 km, trong d6 c6 4 khu vuc sat
I& nghiém trong dai trén 17 km thudc cac khu virc dé bién tay; cira bién Ganh Hao; huyén Dam Doi;
khu d trir sinh quy&n MQi Ca Mau va bai bién Khai Long. Sat & trong 5 ndm qua, cé noi bién &n
sau vao dét lién hon 100 m. Theo thdng ké cta Vién Khoa hoc thay loi Mién Nam, méi nam déng
béng S6ng Ctu Long mat 3 triéu dén 5 triéu mét vudng rirng phong hd [1]. Diéu d6 cho thay viéc
nghién ctu, dé& xuét gidi phap chdng xéi I& b& bién néi chung, tinh Ca Mau néi riéng c6 hiéu qua
nhét vé kinh té - k§ thuat - méi trwdng - xa hoi 1a can thiét va cap bach.

Hinh 1. Tinh hinh x6i &b bién déng bang S6ng Cdru Long
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2. CAc giai phap da thwc hién chéng x6i & b& bién Tay Ca Mau
2.1. bé ban nguyét

Bé ban nguyét (1/2 hinh tru tron) tng dung dau tién tai Nhat Ban vao nhirng nam 90, sau do
dwoc Vién Nghién ctru Budng thuy Trung Québc nghién ctu rng dung, loai két cdu nay tré thanh
dang két ciu cong trinh “thi cong thuan tién, gia thanh thap”.

Trwéc tinh hinh x6i 1& bér bién Tay Ca Mau, Vién Thiy cdng da nghién ciru tng dung thte nghiém
tai cong trinh x(& ly sat I& be bién tay tlr Vam D4 Bac dén Vam Kénh M&i véi chiéu dai 60 m [1].

Ban dau thi cong (2016) c6 sw cb, sau doé cong trinh dwoc I8p d&t lai va hoan thién gia cb da
héc thwong ha lwu, bd sung I1&p da trong than dé (7/2017) ddm bao diéu kién chiu lwc va én dinh cho
cbng trinh.

Két qua theo d&i quan trac cho thay, dé co tac dung giam chiéu cao séng, gay bdi phia sau
céng trinh, tuy nhién gia thanh xay dwng cao, khoang 20 triéu ddng/md, tai cao dd bai -1,0 m.

111 = i
100 O OF O 0
b5

o0 O O
o0 O O O il 5
ko0 O O

4 |E5)2 |25 ] as|2a | e | e |es | as |25 L ea e |es L2s |
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Hinh 2. Mdt bang va mat cat ngang két cdu dé ban nguyét

2.2. Ké bdng hai hang coc ctr 6ng D300 bé téng cét thép - éng suat trwéc (BTCT.UST)

Rt kinh nghiém tir gidi phap két ciu hai hang coc clr tram kha nang chiu lwc kém, dé bj ha
&n muc; da dwoc thay thé bang coc bé téng cbt thép (BTCT) tiét dién vudng 15 x 15 (cm), rdi coc clr
6ng D300 BTCT.UST déng thanh hai hang cach nhau 2,0 m; cac coc trong mét hang cach nhau 55
cm; phia trong hai hang c» d6 day da hoc. Viéc chon cao trinh dinh ké hop ly (+1,50 m), cong trinh
lam viéc theo nguyén ly dé& nhé gidm séng, cho phép song bién tran qua, két cau twéng cir trong d6
da hoc cho phép nuwéc bién chay xuyén than ke c6 tac dung lam gidm néng lwgng séng, mang phu
sa vao bén trong gay bdi, cAy ngap man moc tai sinh, rixtng phong hd dwoc khdi phuc, bao vé dé
bién phia trong sé khéng bi vé& trwéc song to, gi6 1on [4].
2.3. Ké bang hai hang coc 6ng D300 BTCT.UST c6 két cau chdn d4

Giai phap két ciu ké bang hai hang coc ctr ng D300 BTCT.UST néu trén c6 nhugc diém gia
thanh xay dwng con cao, tir 23 + 25 triéu ddng/md. GS. TS. Trwong Dinh Du da cai tién bang cach
tang khoang céch gitra cac coc trong mét hang tir 55 cm Ién 225 cm, két hop két cau chan da, vi
vay cho phép giam gia thanh xay dwng xuéng khoang 17 triéu dong/md [5].

a) Mat bén ket cau b) Mat cit ngang ket cau
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bén két cdu ké coc ctr ong két hop két cdu chdn dd
2.4. bé coc ong dwong kinh lén

Nhwoc diém cla dé ban nguyét chi ap dung tai noi cao trinh bai bdi -0,5 m dén -1,0 m - ¢6
tac dung gay béi tdt, tuy nhién néu dich chuyén ra ngoai do sau -1,50 m khi bai da bdi, rirng da tai
sinh la khé khan, dac biét kinh phi xay dwng tang nhanh.
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Hinh 3. M4t cdt ngang va mét
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Vi vay Vién Thly cong da dé xuét dé coc éng BTCT duong kinh lon (D = 3,0 m) nham khac
phuc nhuwoc diém clia dé ban nguyét, gia thanh khoang 20,885 triéu déng/md [3].

Hudng bién Hudng bo
R
MNTK +0.76 —x

450

- =3

Da hoc D>50
gia cO

trong long

Hinh 4. M4t cdt ngang 1 coc 6ng BTCT D3000 dai 4,5 m

Nhan xét: V&i sw nd lwc cda chinh quyen dia phwong, cac co quan nghién ctru, cac nha khoa
hoc da dé xuét dwoc cac giai phap két cAu ngay cang hop ly gop phan gidm gia thanh xay dwng tir
khoang 40 triéu dong/md xuong khoang 17 triéu dong/md

Tuy nhién cac giai phap két cAu trén cha yeu la cac dang két cau cii da blet hodc rng dung
giai phap két ciu ngoai nwéc, vi vay muén gidm gia thanh xay dwng hon nira can phai cé sy dét
phéa vé giai phap két cau.

3. bé xuét giai phap chéng x6i 1& b& bién Ca Mau
3.1. Lwachon gidi phap cong trinh

DPac diém chung b® bién Ca Mau thwdng da cé cong trinh bdo vé be, phia trwéc 1a bai bodi
cay ngap man.

Trong nhiéu n&m tré lai day, do anh hwéng cta bién dbi khi hau, nwéc bién dang (BDKHNBD),
dap dap thay dién trén thwong ngudn sdng Mé Kong, khai thac cét tran lan,... da lam gia tang ap luc
séng khi triéu cwéong, tan pha rirng cay ngap man, uy hiép céng trinh bao vé bd. Vi vay gidi phap
cong trinh tét nhat hién nay la st dung cong trinh gidm séng gitr n dinh bai cho cay ngap man phat
trién, giam &p lwc song 1én cong trinh bao vé bd. C6 ba hinh thirc b tri mat bang céng trinh, do 1a:
ké chi¥ T (Hinh 5a), hé thédng ké md han (Hinh 5b), cong trinh gidm séng (Hinh 5¢). Can cl thuc té
tai Ca Mau, viéc lwa chon gidi phap dé gidm song 1a hop ly nhat.

a) b) c)

_ Hudng séng

Dongbuncitvenby  LLLLLLDCLEDLEEELEEDLT]

Hinh 5. Cac gidi phap bdo vé b&rbién hién nay bang dé ngén cét, giam séng

3.2. B6 tri dé giam séng

Can c tai liéu [7], cac cong trinh da xay dwng tai Ca Mau cong véi viéc tbng hop phan tich
cla tac gia, vi tri d&t dé, chiéu dai dé dwoc lay nhu sau:

1) Vj tri dat dé

Can cir vao muc dich khai thac s& dung ving bién can bao vé dé quyét dinh vj tri dat cong
trinh trong pham vi séng vé&, theo kinh nghiém khoang céach gitra b& va dé nén lay bang 1,0 + 1,5
chiéu dai séng nwéc sau. Dbi véi Ca Mau, vi tri d&t dé tv cao do day bién -0,5 + -1,50 (m) 1a hop ly
(khoang céch tir bd: 150 + 200 (m), theo tai liéu [1], [3], [4], [5], thwc té cac cong trinh d& xay dwng).

2) Chiéu dai dé

Dé giam song c6 thé b tri lién tuc hét chiéu dai b& bi sat I&; tuy nhién nhw vay sé ton kém;
thwong b tri tirng doan, dé chira cac ctra nham trao ddi bun cat ngoai va trong dé, tao bdi phia
trong. Chiéu dai doan dé gidm soéng dut khic 14y béng 1,5 + 3,0 khoang cach gitra dé va bo (Lae =
3 x 150 = 450 m; Las = 3 x 200 = 600 m) [7]. Khodng cach giira hai doan dé (ctra dé) lay bang 1/3 +
1/5 chiéu dai mot doan dé va béng hai lan chiéu dai séng (450/5 = 90 m; 600/5 = 120 m).

3) Cao trinh, chiéu réng dinh dé

Day Ia hai théng sé quan trong nhét, quyét dinh chiéu cao séng gidm khi qua dé (Hsi). Déi v&i
dé Ca Mau st dung hinh thirc dé nhé (Hinh 6b) chiéu cao séng khi truyén qua dé phai dam bao duy
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tri cAy ngap man phat trién, tlec 1a Hsi < 0,4m [1, 3]. Hé sb song truyén qua dé (Kt) cé thé xac dinh

theo céng thirc clia d’Angremond, 1996:

Trong dé:
a - Hé so, lay bang -0,4;

1)
)

- Hé sé tham ctia mai dé (thdm p = 0,64, khong thadm p = 0,8);
Rc- D0 lwu khong dinh dé so v&i muwc nwéc thiét ké, m;
Hs - Chiéu cao song t&i trwdc dé, Hsi chiéu cao song sau dé, m;

B - B& rong dinh dé;
& - Chi sb séng vé& Iribarren.

V&i dé Ca Mau, cao trinh dinh + 1,50m; hé sé truyén séng K: =

0,28, chiéu cao séng sau cong

trinh Hsi = 0,39 m < 0,4 m; chiéu cao séng gidm AH ~ 1,0 m, d&m b&o cho cay ngap man phat trién,
> > by " « R > ~ by
dam bao an toan dé bién bao vé b [1, 3].
a) b)
SN 1 § Céng Irinhbaovcbu [} o r:ﬁngmnhhanw_sl\n'r [
+ N H ,/I ,m/ L/ N J AN ™ N N
Rim; 1 Pt
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Hinh 6. Hai kiéu dé giam séng: dé ngam (a) va dé nhé (b)

3.3. Gidi phap két cau dé

Giai phap két cau dé tai Ca Mau lién tuc dwoc cai tién cho phi hop véi diéu kién thuc té tai
Ca Mau, cho phép gidm chi phi xay dwng xudng triéu ddng/md. Néu khdng c6 sw dot pha vé két cau,
chéc chan rat kho gidm chi phi xay dwng. Tac gia da nghién ctru xay dung gidi phap két cau méi
theo nguyén ly két cau rong (KCR) xay dwng dé tai Ca Mau voi 5 phwong an KCR khéng co két cau
chong x6i va c6 két cau chdng x6i trwéc va sau cong tinh [2, 7], kiém tra diéu kién k§ thuat va kinh

té cho thay: )
1) Diéu kién ky thuat

Xac dinh chiéu sau dat két c4u (t), kiém tra diéu kién n dinh 1at, trwot, tinh toan BTCT dam

bao theo cac tiéu chuén hién hanh [7].
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Hinh 7. M4t cdt ngang két cdu dé xuét, trong trirong hop khong cé két cdu chéng xo6i truéc

2) bidu kién kinh té

va sau cong trinh (a); So’ do tinh két cu dé xuét (b)

Tinh toan chi tiét xay dwng mot mét dai dé cho 5 trudng hop két cau [2]:

- Cong trinh khdng c6 két cAu chéng x6i: 8 + 10 (triéu dong/md).

- Cong trinh cb két cAu chéng x6i, trwdc va sau cdng trinh: 10 + 12 (triéu ddng/md).

C6ng trinh xay dwng tai ving nwéc man, néu st dung bé téng cbt thép thwdng can phai stv
dung bé téng bén sun phat, chidu day |1&p bé tdng bdo vé tuan theo cac qui dinh hién hanh. Néu st
dung cét FRP; do cwéng doé cao gap 3 lan cbt thép, vi vay gidm duoc kich thwéc cac bd phan két
céu dang ké so v&i str dung BTCT thuwdng; cac thong sb cla két cau thé hién & Hinh 8.
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Hinh 8. Két cdu dé xuat stz dung cét FRP
a) Mdt bén; b) Mat cat ngang

3.4. Giai phap thi cong
a) Trinh tw thi cong

- Bwére 1: Chon kiéu khdi, xac dinh kich thuwéc, chon vat liéu st dung duc khdi;

- Bwérc 2: CAu I&p, van chuyén khdi bang phuwong tién ndi téi vi tri xay dwng;

- Bwére 3: Dung can tryc dét trén phao ndi, cau dat khéi vao dang vi tri thiét ké&. St dung bua
rung ha khéi xudng cao do thiét ké -3.0.
b) Bién phap thi cong

S& dung bda rung géa vao thanh khdi, rung t&i cao do thiét ké.

b | 1900 |
a) ) l w50, |
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Hinh 9. Bién phap thi céng ha mét mé dun két cdu réng st dung bla rung
a) Mdt bang b) M4t cdt ngang

4. Két luan

T két qua thye té xay dwng cac cdng trinh chdng x6i 1&@ bor bién tai Ca Mau théi gian qua,
cung voi két qué nghién ciru clia tac gia cho thay:

- Giai phap céng trinh chéng x6i 1& Iwa chon la loai cong trinh gidm soéng, kiéu dé nhé cé cao
trinh dinh +1,50 m, myc nwéc thiét ké +0,76 m;
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- Vi tri d&t dé: dé dwoc bd tri song song véi bd, ndm trong viing séng v& cach bo tr 150 +
200 (m), twong &ng v&i cao dd tw nhién day bién -0,5 = -1,50 (m):

- Bé dwoc bd tri dit doan, chiéu dai moét doan dé tir 450 + 600 (m), khodng céach cac doan 90 +
120 (m);

- Giai phap két cAu méi dé xuat ddm bao diéu kién ky thuét, cho két qua kinh té cao 10 + 12
(triéu dbng/md) néu str dung cbt FRP, bé tdng M500, kinh phi cé thé gidm thém 5%; ngoai ra dé dwoc
thiét ké theo cac mé dun Iap ghep c6 thé dich chuyén tiép ra xa, khi rireng cay ngap man phat trién, vi
vay ngoai két qua kinh té con c6 hiéu qua vé mai trwdng, xa hoi dang dwoc quan tam (ng dung.
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NG DUNG ADS CIVIL ROAD, IHSDM HO TRQ THIET KE YEU TO HINH HQC
DUONG VA PANH GIA MUPC DO AN TOAN GIAO THONG CUA BPUONG O TO
USING ADS CIVIL ROAD, IHSDM TO SUPPORT ON HIGHWAY GEOMETRIC
DESIGN AND EVALUATE TRAFFIC SAFETY OF HIGHWAY

PHAM THI LY
Khoa Céng trinh, Trirdng Dai hoc Hang hai Viét Nam
Email lién hé: lypt.ctt@vimaru.edu.vn
Tém tat
ADS Civil Road 1a phdn mém hé tror thiét ké hinh hoc dwong 6 t6 sau khi thiét ké phdn mém
sé két xuat dir liéu dang * XML va duwa vao phan mém IHSDM danh gia an toan giao théng.
Bai bao trinh bay cac bwoc ky thuat khi thiét ké yéu té hinh hoc dwong trén ADS va céach
danh gia an toan giao théng trén IHSDM.
Tw khéa: Thiét ké hinh hoc duong 6 t6, danh gia an toan giao théng.
Abstract
ADS Civil Road is a software support on highway geometric design. After designing, the
software will output dater under * XML form and input in to IHSDM sofware (evaluating
traffice safety). The report mentions technical steps when designing geometrical highway on
ADS Road software and the way to evaluate traffic safety on IHSDM.
Keywords: Highway geometric design, evaluate traffic safety.
1. Dat van dé

Trong nhirng ndm qua, hé thdng dwéng bo Viét Nam dwoc cai tao, nang cap, dau tw xay dwng
méi ca vé sb lwong cling nhw nang cao vé chat lwgng gép phan quan trong thuic ddy phat trién kinh
té. Tuy nhién cung v&i sy phat trién do, tinh hinh tai nan giao théng dién bién phirc tap, xuét hién
nhiéu tai nan giao théng nghiém trong va d&c biét nghiém trong. Chinh pha Viét Nam da y thirc duwoc
cac hau qua do tai nan giao théng gay ra hang nam, théng qua cac nghj dinh, quyét dinh, chi thi va
chi dao cac nganh cung véi toan dan thyc hién cac gidi phap gidm thiéu tai nan giao théng nhung
s6 vu cling nhw mirc d6 céc vu tai nan giao théng qua cac nam giam khéng dang ké.

Sau khi thiét ké tuyén duong 6 té thong thuwdng chi dwa theo tiéu chudn thiét ké ma ngudi
thiét ké chwa dé y t&i tinh hop Iy cac yéu tb tuyén thiét ké, tinh an toan con dwdng khi van hanh,
khai thac. Mat khac, tai Viét Nam chwa c6 phan mém Viét danh gia phan tich cac van dé vira néu.
Do vay, bai bao trinh bay két qua bwéc dau nghién clru str dung so liéu phan mém ADS Road xuat
ra v&i IHSDM danh gia an toan con dwéng tlr buéc thiét ké theo tiéu chudn AASHTO 2011.

2. Gi®i thiéu phan mém ADS Road trong hé tro thiét ké yéu t6 hinh hoc dwéong 6 to

La moét trong nhivng phan mém thudc bod gidi phap ADS Civil Series do cong ty cd phan cong
nghé Ban Viét s&n xuét va phat trién v&i rat nhiéu tinh nang néi bat:

- Hb tro thiét ké song song nhiéu tuyén dwéng trén ban vé;

- Hb tro thiét ké dwdng trong va ngoai db thi [1];

- Hb tro thiét ké dwdng nang cép, cai tao;

- Hb tro thiét ké dwdng trén dat yéu;

- Hb tro thiét ké dwong BTXM;

- Hb tro thiét ké nat giao cung mure, khac mure;

- Quan ly ma khéi lwgng khoa hoc;

- Ké thira toan bo dir liéu thiét ké NovaTDN 2005: *.ntd & *.Dwg.f;

- Thiét ké theo cac TCVN: 104 - 2007, 4054 - 2005, tuy bién va cap nhat tiéu chuan méi [2].
2.1. S6 liéu dau vao
a. Mé hinh cia Module ADS Civil Survey xay dwng

Tuyén dwoc xac dinh c6 mot tim theo 1 polyline trén mat bang. Trir 2 dau mat dau va cudbi,
maéi dinh cha Polyline 1a mét dinh chuyén hwéng cla tuyén. Khi tao tuyén xong thi ADS Civil s& quan
ly tuyén trong danh sach tuyén. [3]

Sé liéu trac doc, trdc ngang dwoc cat trye tiép trén binh d6 sb.

Cach tao tuyén trén ADS Civil Road theo trinh tw nhuw sau:

Tao tuyén 1‘—> Trdc doc ———¥réc ngang >  Xuéthd so
Hiéu chinh tuyén
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b. M6t sé mat cat ngang ADS Civil Road hé tro thiét ké
Thiét k& mat cat co ban Ia thiét ké cac déi twong: mét dwong, 18, via hé, ranh, taluy [3],...
Thue hién trong ADS_Road: ADS_Road\Thiét ké trdc ngang(Cmd: TKTN)

Coc 2
Km 0+ 150.00

Can ¢4 thidt kéd : 32.82

L& khéng giacd L& qiacd W it G‘Ujﬁng Légiact  L&khong gia of

| T

e = 2% 3% 4%

il

N

Hinh 1. Mat cat dwong don gién

2.2. Cac dang nén dworng ADS Civil ho tro thiét ké
a. Mat dwong lam méi

Khi thiét k& mat xong, ADS Civil Road hé tro thiét ké gia c6 nén dwéng theo tiéu chuan mai.

Trong ADS’Road cho phép khai bao va s dung 10 loai khudn dwéng khac nhau. Méi khuén
dwdng cé 1 ma dé quan ly (chinh la so th ty ca ma khudn) [3].

Mbi khuén trong ADS Road duoc thiét ké cé cac tham sb sau:

- Sb I&6p khubn;

- Tén I6p, vat liéu, chiéu day va mau hién thj trng 16p khuon;

- Chiéu cao kéo dai khuon.
b. Mat dworng ndng cap cai tao, mé réng

Déi véi ADS Civil Road dwéng nang cép, cai tao duwoc ap khudn tang cwdng, két cAu sé méng
hon dé dam bao kinh té. Tty vao chiéu cao gitra mat méi va mat ci ADS Road sé chia ra cac khoang
khac nhau dé ap két cau khac nhau.

Coc 10
Km O+ 330.00
=Mt dudng mdi
I—ijt didng CJ,)\(;:&
—>H2 H1: HP ‘ <H1
I
/_d_-—d—T‘_ '__‘:_‘_‘,:‘_'—;:—_--‘-'-_—11——L,:f:%%za—;T—ﬁz-: """"" {_——QT
. | I

Hinh 2. Ap khuén mét dwong ci
c. Mit dwong xur ly nén dat yéu, dap boc, vai dia ky thuat, coc cit,...
Truong hop dét yéu: ADS cho phép thay Iop dat theo cao do thiét ké trén trac doc hodc bam
theo dia chat.

Coc &
Kim O+ 140.00

Cno d4 thigt kE: 1.79

Dip bao A8t st

Bip cdt hot min

Didp cdl hat trung

Hinh 3. Nén mit cat xi ly dat yéu
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3. IHSDM

La phan mém phat trién do sw két hop gitra: The Highway Safety Manual phat trién b&i ban
nghién cru An toan giao théng (Transportation Research Board), xuat ban béi AASHTO va Safety
Analyst do Federal Highway Administration phat trién.

IHSDM 14 phan mém mién phi ¢ kha nang du bao, danh gia va phan tich an toan giao théng
tir buwde thiét ké voi cac mo-dun [4]:

- Policy Review (danh gia chinh sach): danh gia dy an & giai doan thiét ké bang cach kiém
tra cac thong sb k¥ thuat thiét ké so véi cac gia tri quy dinh trong tiéu chuan thiét ké hinh hoc cla
dudng 6 t6 va dwdng phé.

- Crash Prediction (Dw bao tai nan): dw bao sb lwong va ti & tai nan bang cach danh gia cac
yéu t6 hinh hoc va lwvu lwong giao thong ctia dwong 2 1an xe ngoai dé thi. Thuat toan tinh dw bao tai
nan gdm 3 thanh phan: co s& cac mé hinh, hé sb hiéu chuan, hé sé hiéu chinh tai nan.

- Design Consistency (Tinh nhat quan thiét ké): cung cap giai phap tiém nang vé tinh khéng
ddng nhét cla van téc.

- Traffic Anaysis (phan tich giao thong): Banh gia hiéu qua hoat dong cac phwong tién giao
thdng hién c6 va du kién trong twong lai trén dwéng, hiéu qua cla viéc cai tao, nang cap dwong.

- Driver\Vehicle (Nguwoi lai xe, phwong tién): danh gia phan (rng va (rng xr cla nguoi lai xe
nhw thé nao véi thiét ké dwdng bd trong khi 1ai xe va cling xac dinh néu didu kién dwong co thé 1am
tang kha nang mét kiém soat clia nguoi lai xe.

IHSDM danh gia an toan theo tiéu chudn AASHTO2011, c6 thé tuy bién va cap nhat danh gia
theo tiéu chuan Viét Nam 4054-2005; 5729 -2012.

3.1. Sé liéu ADS Civil Road Export
So d6 cAu tric mé hinh duwoc thé hién nhw Hinh 4 [5].

D@ liéu tuyén
ADS —_— U tuy
ROAD thiét ké m— IHSDM

| Policy Review

Sau khi thiét ké tuyén trén phan mém ADS Road | Crash Prediction
D liéu thiét ké dwoc xuat ra dwdi dang *. Xml

File s6 liéu dwoc Imports vao phan mém IHSDM
Thoéng qua cac Module phdn mém IHSDM danh gia | Traffic Analysis
an toan con duong. \

Design
C'onsistency

| Driver “Vehicle

Hinh 4. C4u truc mé hinh dénh gia dé an toan ADS véi IHSDM
3.2. Vi du teng dung IHSDM vao phan tich ddnh gia dw dn thiét ké dwong Yén Béc - Yén Nam,
tinh Ha Nam
Béng 1. Bang dw béo tan sé va ti Ié tai nan trén toan bé tuyén dwong

S6 tai nan dw kién

Téng s6 tai nan 30,18
Téng sé tai nan gay ttr vong va chan thwong 9,69
Tbng sb tai nan gay tir cong va chan thwong nghiém trong 5,31
Thiét hai tai san 20,50
Phan tram tong s6 tai nan

Phan tram t& vong va chan thuwong (%) 32
Phan tram tt vong va chan thwong nghiém trong (%) 18
Phan tram thiét hai tai san (%) 68
Dw kién ti Ié tai nan

Ti lé tai nan (s6 tai nan/km/nam) 1,2852
Ti 1& t& vong va chan thwong (s6 tai nan/km/nam) 0,4126
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Dw kién ti 1é tai nan tinh trén lwong phwong tién hanh trinh

Téng sb phwong tién (1 triéu phwong tién - km) 38,37
Ti 1é tai nan (Sé tai nan/1 triéu phwong tién - km) 0,79
Ti 1& t& vong va chan thwong (Sé tai nan/1 triéu phwong tién - km) 0,25
Ti 1é t&r vong va chan thwong nghiém trong (S6 tai nan/1 triéu phwong tién - km) 0,14
Ti lé thiét hai tai san (S6 tai nan/1 triéu phwong tién - km) 0,53

Bang 2. Phan doan dwong tiém 4n nguy co TNGT cao

Phan doan Ti 1é tai nan (s6 tai nan/km/ndm)
Km 2+428.200 - Km 2+442.840 11.9626
Km 2+442.840 - Km 2+473.000 11.9626
Km 2+503.150 - Km 2+535.090 16.3179

Tai 3 phan doan trén dwoc dw doan tiém &n nguy co tai nan cao. Vi vay dé tranh nhixng nguy
co tiém an vé TNGT & céc vi tri nay. Tién hanh dwa bién phap xt Iy cac yéu td hinh hoc kip thoi
trong qua trinh thiét ké.

4. Két luan, kién nghi

Bai bao chi ra nhiéu diém ndi bat cta bd gidi phap ADS Civil Series trong cong tac hé tro thiét
ké cong trinh giao théng va ha tAng d6 thi so véi cac phan mém khac.

- ng dung ADS Road trong hd tro binh db tuyén dwéng clp cao, cac dwérng cong, cac van
dé xt ly mat va nén dwdng hién nay;

- Sé lieu ADS Road xuét qua phan mém IHSDM danh gia, phan tich dw bdo mc d6 an toan
tuyén dwong.

Ngoai viéc danh gia , phan tich dw bao ti I& va sb lwong TNGT & cac dy an thiét ké. IHSDM
con c6 kha nang dung dé dy bao ti [&8 TNGT trén tuyén dwdng dang khai thac. IHSDM nén trng dung
cho viéc thdm dinh ATGT ngay ti khi thiét ké va khai thac.

V&i trwdong hop co théng ké sé liéu tai nan lich st qua nhiéu nam cda tuyén dwong. IHSDM
cho phép nhap s6 liéu vao chuong trinh dé diéu chinh cac hé sb danh gia TNGT. T d6 dwa ra dwoc
nhirng dw bao chinh xac va phu hop véi thwe té khai thac trén dwong.
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PHUONG PHAP XAC DINH XAC SUAT XAY RA DAM VA TAI KHU VUC
GIAO CAT GIPA CAC TUYEN LUONG
STUDY OF PROBABILITY OF CROSSING COLLISIONS ON NAVIGATION

CHANNEL
TRAN BUC PHU
Khoa Cbéng trinh, Trirdng Dai hoc Hang hai Viét Nam
Email lién hé: phutd.ctt@vimaru.edu.vn
Tém tat

Nhiing vj tri giao cét luén tén tai hiém hoa dam va gdy mét an toan giao théng khéng chi déi
vGi giao théng duwong b6 ma ca vdi giao théng dwong thdy. Chinh vi vay viéc danh gia va
dinh luong chinh xac xac suét xay ra tai nan dam va gitra cac phuong tién thay tai vi tri nay
la vé cung quan trong va cén thiét dé trén co sé dé cé thé dé xuét céc gidi phap téng cuong
béo dam an toan giao théng dwong thay. Trong bai bao nay, tac gia tap trung nghién curu va
dé xuat phuwong phap xac dinh xac suét xay ra dam va tai khu vyre giao cét luéng duong thay
duwa trén so liéu thong ké két hO’p véi céc théng sb hinh hoc cta lubng va phuong tién thuy
Déy la tién dé dé cac nha quan /y c6 thé tinh toan, dénh gia chinh xac mirc do nguy hiém dé

b tri céc trang thiét bj hé tro gidm thiéu tai nan giao théng thdy tai cac khu vure giao cét.

Twr khéa: Phuong tién thiy, va cham, dém va, giao cét, an toan hang hai.
Abstract

Collisions when two routes crosses each other, merges, or intersects each other in a turn
are always dangerous potentions for ship navigational safety. Hence, exactly extimation and
guantity of collision probability at crossing positions is very important and neccessary for
proposing solutions to improve traffic safety. This paper deals with the assessment of
collision probability of vessels at a crossing area based on statistical and geometrical data
of waterways and vessels. This is the background for administrations to estimate and assess
risk potention and therefore equip aids to navigation to reduce accidents in crossing areas.
Keywords: Vessel, cross, crossing area, collision, maritime safety.
1. Gi&i thiéu chung
Théng ké cla Cuc Hang hai Viét Nam tir nam 2010 dén hét nd&m 2017 cho thay da cé trén
200 vu tai nan xay ra trong dé tai nan dam va la nguyén nhan chi yéu dan dén mét an toan giao
thdng hang hai [1, 2]. Mét nghién clru khéc cla cung tac gia da dé xuét phuong phap xac dinh xac
suéat xay ra dam va trén mét tuyén ludng hang hai [3]. Trong nghién clru nay, tac gia tap trung xac
dinh xac suét xay ra dam va tai khu vuc giao cét glua céac tuyén dwong thay va tlr d6 cé thé hé tro
cac nha quan ly hang héi trong viéc lwa chon céc gidi phap ky thuat dé nang cao an toan giao théng
hang hai cho khu v ludng dueng thiy giao cat.
2. Co s& ly thuyét
2.1. Xdc suat xay ra dam va
Nghién clru xac dinh xac suét xay ra dam va da dwoc Fujii [4] va MacDuff [5] nghién clru va
coéng bd mot cach cé hé théng dwa trén phan tich va cham va méc can l1an luot tai mot s eo bién
Nhat Ban va eo bién Dover. Cac nghién ctru dwa ra xac suét cla tai nan:

P=Py P 1)
V6&i P 14 xac suét xay ra tai nan, Py 1a xac suét hinh hoc, xac suat ma trong cac trwdng hop

tai nan sé xuét hién néu khong cé hanh vi diéu dong, P; la xac sut gay hau qua, hay la xac suét
méat kiém soat trong viéc tranh tai nan. Ca hai nghién ctvu nay la déu gia dinh cac phuwong tién phan
bd ngau nhién trén tuyén duong thily xem xét. Theo khia canh do, xac suat mat kiém soat dwoc dua
ra b&i hai nghién ciru nay phu thudc vao gia dinh nay. Do do, trong trwdng hop thuc té cha tuyén
giao théng dwdng thay, xac suat mat kiém soat cé thé thay ddi theo.
2.2. Dam va tai khu vuc giao cat

Theo Friis-Hansen [6], viing chiu rdi ro do dam va tai khu vye hai tuyén duwéng thay giao cét
nhau ho&c sap nhap & mét doan cong bi anh hwéng béi phan bd giao thdng, khong xét dén xac suét
gap nhau cla phwong tién thay.
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Ving.
giao cat

Hinh 1. Ving chiu rii ro do dam va tai khu vwc hai tuyén dwong thay giao cit nhau [6]
Quy trinh dé tinh toan sé lvong cac vu dam va, N, do sé lwong hinh hoc cla céc dbi tvong

dam va la phan b doc 1ap trén tuyén nén méc du khu viee chiu ri ro bi anh hwéng béi sy phan bé
giao théng xac suat gap nhau cla céac tau khong dwoc xét dén.

Pam va phu thudc vao cac yéu td sau:
L@ (2)

N Y N 1
;/ vachieurong Bi( ), B.

- Kich thuéc hinh hoc ciia tau dam va bao gém chidu dai, L"), J
lan lwot cla tau i va tau j theo mbi huwéng (1) va (2);
- Lwu lwong giao théng, hay sb chuyén trong mét don vi thoi gian cho tirng chiing loai va kich

thuoe tau, QY Q,*) theo méi huong (1) va (2), va tée do caa chang, V¥, V7 ;

- Phan phéi xac suét hinh hoc, fi(l)(y) va fj(z)(y), ctia phan bé giao théng doc tuyén. Sy
phan bb nay dwoc xac dinh twong trung bang phan phéi chudn nhwng vé nguyén tac co thé st dung
bat ky dang nao. Quy wéc ky hiéu cho phan phéi lvu lwgng dwoc tinh ti tim lubng va mang dau
dwong vé phia bén phai theo hwéng chay tau.

Tan suét dam va tai doan ludng giao cat phu thudc vao géc giao gitra hai ludng. Hinh 2 thé
hién hai tuyén duwéng thiy giao nhau va phan bd giao théng trén hai tuyén d6. Sé lwong hinh hoc
céac dbi twong tau dam va tai khu vuc giao cat dwoc thé hién bang cong thirc sau:

Q®Q @ 1

doidau i j L. o .

N =" vy @ D,V = véi 10° < 6] <170 @
[ J

] sing

Trong do, V, | = \/(Vi(l))z + (V) —2v;®V? cos @ la van téc twong déi gitra cac phurong

tien; Di’j la dwong kinh hinh hoc va cham duoc tinh bang D, = D + D, voi

L(Z)v(l) 1 V @ 2 12 1 V(z) 2 1/2
DY =———sing+=B® {1-| sing - +=B® J1-|sing 21—
V; 2 V; 2 V;

L@V»(Z) 1 V.(l) 2 V2 1 V_(z) 2 V2
DJFZ):'V—‘sin¢9+EBJF2) 1—(5in0\'/—} +§Bi(2) l—{sine\}—] (3)

ij ij ij

1/2 2 1/2
Wy @ | @yo VIoRY v®@
D; :gsin 6+B® {1-|sing—— +B® J1-|sing——

V. \Z Vv,

ij
Xac suét tau i trén tuyén duong thay 1 dam tau j trén tuyén dudng thay 2 dwoc tinh nhw sau:
] ) D-(l)
P[taui — tau jjvacham | = —— (4
ij
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Twong tw, Xxac suat tau j trén tuyén dwéong thiy 2 dam tau i trén tuyén duwong thay 1 1a:
D@
P[tau j —tauijvacham | =—— (5)
ij
Tan suat dam va cla cac tau theo don vi thoi gian dwoc xac dinh bang:
A= Pci,j NGi,j ©)
Do thuc té 13 ca hai tau lién quan déu c6 kha ndng thuwe hién cac thao tac diéu khién khong
phu hop, xac suét gay ra, P , ciia va cham gita tau véi tau nhd hon so véi xac suét cham day va
xac suéat va cham véi cac dbi twong cb dinh. Két qua nghién ctru trén viing bién Nhat Ban dwoc Fujii
[4] thwe hién da xac dinh dwoc gia tri P. =1, 2.10™* khi céc tau c&t nhau.

Gia dinh ki vong xuat hién dam va hang nam 1a A, xac suét xay ra mét vu dam va trong mot
khang thei gian At c6 thé dwoc xac dinh bang:

P.=1-e"" ~ LAt v6i 1 >0

V6i gia thiét, tAn suat dam va la khoéng déi theo thoi gian.
3. Trwong hop tinh toan va két qua

Ap dung tinh toan tan suat dam va trong 1 nam tai khu virc giao cét c6 théng sé théng ké nhu
Béng 1, trong do Ivu lwgng phwong tién qua lai trén doan ludng do dwoc phan bo theo phan phoi
chuan, déu vé hai bén tim luong voi luu lwvong (Q, so tau), van toc trung binh (V, m/s) va kich thuwéc
tau (chiéu dai tau Lpp, chiéu réng tau B, mét).
Béang 1. Sé liéu théng ké gia dinh phuc vu tinh todn

dam va tai khu vwee giao cat

Tau di tr hwong Bac 1000

Tau di tr hwéng Bong 1000

Chiéu dai trung binh tau | 209 m Tuyen 2

Bé rong trung binh tau | 31,85 m o Tuyent Fuyert—®
Téc d6 trung binh tau 14,6 hai ly/gio = 7,51 m/s

Phan phéi giao théng Phan phéi chuén Tuyen 2

Goc giao cét 88,8 do

Xac suat gay hau qua 1,0 Hinh 2. So' d6 lubng giao cat

Ap dung ly thuyét da néu trén ta co:

Vi j = J(751m1)% + (7.51m/5)2 - 2 7.51x751c0s88.8° =1051m /s ;

Bi; =31.85m;
1/2

2
_ 200x7.51+200x7.51 o a0 0 . 39 g5 1—(sin 88.8° E)

10.51

D..
1) 10.51

12

2
+31.85 1—(sin 88.80 ﬂj
10.51

=343.284
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Dq.(2
ydoidau _ o &R
! J
10000 x10000
=> x 343.28 x10.51 % —¢g
7.51x7.51x 360 x 24 x 3600 sin 88.8
= 2.057
Item |Cr|:|ssing ﬂ

Crude oil tanker | Jil products tanke

Crude oil tanker

Oil products tanker

Hinh 3. Két qua tinh todn bang IWRAP MKII

Dé c6 cai nhin toan canh hon, tac gia da st dung cdng cu tinh toan IWRAP MKII dwoc phat
trién b&i Gatehouse Logistics A/S da dwoc Hiép hdi cac nha quan ly dén bién qudc té (IALA) dé xuét
[6] d& tinh toan va so sanh v&i phwong phap ly thuyét dé& xuat. Co thé thay ring, két qua thu duwoc
khi ap dung ly thuyét twong déng véi két qua tinh toan st dung cong cu IWRAP MKII (thé hién trong
Hinh 3). Tlr d6 c6 thé khang dinh, Iy thuyét tinh todn néu trén chinh 1a co s& dé nha quan ly c6 thé
danh gia dinh lwong chinh xac dwoc mc dd nguy hiém tai khu vuwe giao cét va tlr d6 dua ra cac
bién phap dam bao an toan giao thong phu hop.
4. Két luan

Nghién ctru da dwa ra phwong phap dinh lwong xac dinh xac suét xay ra dam va tai khu vuc
giao cét ludng dwa trén sb liéu thong ké két hop véi cac théng sé hinh hoc cla luéng va phuong tién
thay. Day 1a co s& dé tinh toan, xac dinh kha nang xay ra dam va tai cac khu vuc giao cat va trén co
s& do co thé dé xuét cac bién phap bao dam an toan giao théng va téng cwdng an toan hang hai.
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PHUPONG PHAP NANG CAO DO CHINH XAC V| TRi DU POAN CUA TAU
SU DUNG MOT VONG DANG CAO THIEN THE

THE METHOD OF IMPROVING THE ACCURACY OF SHIP POSITION
DETERMINED BY DEAD RECKONING USING A CIRCLE OF EQUAL ALTITUDE
NGUYEN VAN SUONG*, NGUYEN ANH TUAN
Khoa Hang hai, Trirong Dai hoc Hang hai Viét Nam
*Email lién hé: nguyenvansuong@vimaru.edu.vn
Tém tit
Trong bai bao nay, co s¢ ly thuyét cta phuong phép nang cao do chinh xac vj tri dw doan
cua tau duoc dé xuéat bang céch st dung mét vong dang cao thién thé. Véi viéc st dung
phuong phap dé xuét, do chinh xéc cua vij tri tau dw doan duwoc néng cao khi khéng c6 céc
muc tiéu bd. Ngoai ra, phurong phap ciing cé thé duoc st dung dé xac dinh vj tri tau khi chi
quan sét mét thién thé.
Ttr khéa: Hang hai dw doan, vi tri tau, vong dang cao thién thé, huéng di, téc dé.
Abstract
In this paper, the theory of method to improve the accuracy of ship is proposed by using a
circle of equal altitude of a single celestial body. On the proposed method, the accuracy of
dead reckoning-determined ship position is enhanced when land marks are invisible. In
addition, this method can be also used to find out the ship position when there is only a single
celestial body observed.
Keywords: Dead reckoning, ship position, circle of equal altitude, ship course, ship speed
1. Dat van dé
Xé&c dinh vi tri tau st dung phwong phap hang hai thién van 1a mét k§ thuat truyén théng cua
ngwoi di bién. Ngay nay, do sy phét trién clia cac hé thdng dinh vi vé tinh dan dén vai trd ctia phuong
phap dinh vi thién van khéng con nhw trwéc day. Tuy nhién, do mét sb khu vuc trén trai dt doi khi
khéng thé thu nhan tin hiéu ti vé tinh, va d&c biét khi cé chién sy gira cac qudc gia thi hé thdng dinh
vi vé tinh toan cau co thé bi gi¢i han voi dan sw dé phuc vu cho muc dich quan sw. Do do, phwong
phap hang hai thién van van dwoc coi nhw mét trong cac phwong phéap dinh vi dw phong khi co cac
sw c6 dién ra. Ngay nay, véi sy phét trién ctia khoa hoc may tinh cho phép gidi cac phwong trinh
vong dang cao mot cach nhanh chéng, dan dén nhiéu phuwong phap, nhiéu thuat toan da dwoc dé
xuét dé giai bai toan xac dinh vj tri tau dwa trén viéc quan sat thién thé. Trong nghién cteu [2], nhom
tac gia dé xuat ky thuat bién ddi lwong giac dé xac dinh vi tri tau mot cach truc tiép. Mat khac, cac
nghién ctu [1, 3] st dung ly thuyét ma tran va vector dé thiét 1ap vong déng cao thién thé trén hé
toa d6 dé cac vudng goc, tr d6 gidi hé tim vi tri sau d6 déi sang hé toa d6 cau. Ngoai ra, nghién ciru
[6] cling (rng dung thuat toan di truyén trong tdi wu phi sb héa dé tim nghiém tbi wu cho hé phwong
trinh vong dang cao thién thé. Bang cach tiép can khac, st dung phwong vi thay vi dd cao thién thé,
nghién cru trong [5] d& xuit mdt phwong phap xac dinh vi tri tau ¢ thé ap dung khi khéng cé dwéong
chan troi. Mat khac, trong nghién ctvu [3], tac gia da dé xuat phwong phap hiéu chinh sy khéng déng
thdi clia cac quan séat do tau chuyén dong, tuy nhién phwong phap dé xuét chi ap dung dwoc voi
phwong trinh dwéng cao vi tri, viéc ap dung véi phwong trinh vong dang cao la khé khan va chua
duoc giai quyét. Xét vé mat ly thuyét, cac nghién ctvu trén déu cé nhirtng déng gép dang ké dbi voi
viéc phat trién cac thuat toan khac nhau nham tinh toan vj tri tau dwa trén cac quan sat thién thé.
Tuy nhién, cac phuong phap trén van con nhwoc diém 1a khéng thé ap dung dwoc khi chi quan séat
mot thién thé duy nhét.
Bén canh dd, khi st dung phwong phap dan duwéng bang thién van, can thiét phai két hop voi
vi tri dw doan theo phwong phap hang hai dy tinh (Dead reckoning) dé tinh toan cac tham sé cla cac
dudng vi tri hodc st dung nhw vi tri tau xac dinh khi khdng cé dwoc dd cao thién thé. Tuy nhién, d6
chinh x&c cta vi tri dw doan nhan dwoc tlr phwong phap hang hai dv tinh lai rat thap vi phu thudc vao
nhiéu yéu t6 nhw: vi tri ban dau, hwéng di, tbc d6 tau, khodng thdi gian dw tinh, &nh hwéng clia séng
gié. Khi tau hanh trinh gan b, cac muc tiéu bo dwoc st dung dé hiéu chinh va nang cao dé chinh xac
cua vij tri dw doan. Tuy nhién, khi tau hanh trinh ngoai khoi khéng c6 muc tiéu bé, dé chinh cla vi tri
duw doan la rat thap.
T& nhitng nhan xét trén, nhém tac gia dé xuét mot phwong phap két hop st dung mét vong
déng cao thién thé va cac tham sb tuyén dwong tau chay dé nang cao dd chinh xac cla vi tri dw
doan. Theo chiéu nguwoc lai, khi chi quan sat dwoc dd cao clia mét thién thé va biét cac yéu tb tuyén
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dwong, phuong phap nay ciing cé thé dwoc st dung dé xac dinh vi tri tau. Dac diém cia phwong
phap la don gidn va hoan toan khac v&i cac dé xuat trwede day.
2. Xac dinh vi tri tau dwa trén vong dang cao thién thé va tham sé tuyén dwong tau chay

Gia st vi tri tau & 1an xac dinh gan nhét 1a P1( @ 1, A 1) tai thdi diém (T1), tau chay 6n dinh trén
hwéng HT vei téc d6 V. Quan sat thién thé C(J , t,, ) tai thoi diém (T2) dwoc gia tri dd cao H, vi tri tau
tai thoi diém quan sat thién thé C 1a Po( @ 2, A 2) théda man hé phwong trinh vong déng cao dui day:

sin H =sin ¢,.sin & + c0s ,.c0s5.¢0s (15 = A, ) 1)

T phwong trinh (1) c6 thé xac dinh gia tri kinh d6 ( A ) khi biét vi d (@ ) theo hé thirc:

/,L:i(acos(smH-sm(p.sm5j_th )

COS®.COSO

~ Trong ca hai hé thirc trén, dau “+” duoc dung khi vi tri nguoi quan sat nam phia Déng kinh
tuyén goc, ngwoc lai dau “-* khi ngudi quan sat nam phia Tay kinh tuyén goc.
Mat khac, khi tau hanh trinh tlr th&i diem xac dinh vj tri P1 dén vi tri P, ta cé hé thirc sau:
P, =g +Ap ()
A, =4 +AA

Hiéu vi d6, hiéu kinh db trong hé thirc (3) dwoc xac dinh theo hwéng di va quang dwong:

V.sinHT.(T,-T,))
Cos @,

Ap=V.CosHT.(T,-T,) 4)
AL =

Trong cong thirc (4), don vi cta V la knot (NM/h), don vi cGa T va T, dwoc ddi ra gio.

Theo ly thuyét xac dinh vi tri tau, vi tri tau 13 giao diém cla it nhat 2 dwdng vi tri. Muc dich cla
bai toan 1a chi sr dung mét vong dang cao thién thé va cac yéu té tuyén dworng dé xac dinh vij tri.
Viéc s dung hé thirc (3) va hé thirc (4) c6 thé cho vi tri tau va dwoc biét dén véi tén goi phwong
phap Dead Reckoning. Tuy nhién, dy doan vi tri tau theo cach thirc nay thwdng khéng chinh xac vi
tau chiu anh hwéng cia cac yeu t6 ngoai canh. Do vay, y twéng cla phwong phap dé xuét 1a st
dung phwong phéap 13p don dé gidi hé phuong trinh (1) véi nghiém théa man diéu kién rang budc
trong phwong trinh (3) va (4).

Thay phwong trinh (3) va (4) vao phwong trinh (1) thu dworc:

V.sinHT.(T, -T,) )
Cos @,

sinH =sing,.sin 5+COS(p2.COSé‘.COS[tG A+

Sép xép lai phwong trinh (5), nhan dwoc:

V.sinHT.(T, -T,) _sinH=0 ()
cos ¢,

sing,.sin 5+COS¢2.COS§.COS[tG A+

V.sinHT.(T, -T))
Ccos @,

F(p,) =sing,.sin 5+cOS(p2.COS5.COS(ZG + A4+ j—sin H ()

Ham F(p,) 1a ham ctia mét bién ¢, , muyc tiéu cda bai toan la tim ¢, sao cho ham F(p,) xap

si 0. D& giai bai toan nay, phwong phap 18p don dwoc ap dung, va nghiém duwoc xac dinh theo hé
thirc sau:

(02), = (02)s=Flle2),.) F((EZZ))_ >_(ng2<)0"2 ) ©

Tap chi Khoa hoc Céng nghé Hang hai S6 58 - 04/2019 57



CHAO MUNG NGAY THANH LAP TRUONG DAl HOC HANG HAI VIET NAM

Cac budr lap duoc thue hign dén khi nao higu |(,), —(g, ), ,| dat gia trirét nho mong muén.
Dé giai theo hé (8), thi can phai khdi tao 2 gia tri ¢, ban dau gan véi nghiém thue té, do do 2 gia tri

@, ban dau cé thé chon la vi tri @1 va ¢, £10'(tuy thudc vao tau chay vé phia Bac hay Nam ban
cau).

Thé tw cac bwdc tinh toan vi tri tau theo phwong trinh vong dang cao va cac tham sb tuyén
dwong nhuw sau:

Bwaéc 1: Ghi lai vi tri tau xac dinh gan nhat P1( @ 1, A 1) tai thoi diém xac dinh Ty, ddng thoi ghi
lai hwéng di va téc dd tau;

Buwdc 2: Tai thoi diém T, quan sat do cao thién thé C, ddng thoi ghi lai thoi diém quan sat;

Budc 3: Khdi tao 2 gia tri ban dau @1 va ¢, £10'cho ¢, ;

dat gia tri mong muédn (chang han 5

Budc 4: Giai phuong trinh (8) dén khi ‘(gpz)n ~(0,)_,

hai ly nhw y&u clu vé dé chinh xac cla vi tri tau xac dinh bang phwong phap thién van) dé tim ¢, ;

Budc 5: Xac dinh vi d6 nguwdi quan sat theo phwong trinh (2).
3. Két luan

Nghién ctru da dé xuat mot phwong phap dé nang cao dd chinh xac cla vi tri dw doan bang
cach sir dung mot vong déng cao thién thé. Ngoai ra, theo chiéu ngwoc lai, ky thuat nay ciing cho
phép giai phwong trinh vong déng cao véi mot thién thé va cac tham sé dwong chay tau nhw hwdng
di va toc do dé xac dinh vi tri tau. Wu diém cla phwong phap cé thé ké dén nhu: thwe hién viéc nang
cao do6 chinh xac vi tri dy doan khi khéng c6 cac muc tiéu be, xac dinh vi tri tau véi mot thién thé s
dung cac tham sé chuyén dong tau diéu ma cac phwong phap gidi vong dang cao hién tai chwa tinh
dén. Han ché cta phuong phap 1a chwa dé cap dén tac déng cla ngoai canh dén viéc gidi vi tri tau.
Trong twong lai, cac nghién ctru tiép theo sé duoc thye hién khi d& cap dén &nh hwéng clia ngoai
canh tac dung. Ngoai ra, cac thwc nghiém sé sé dwoc thwe hién dé kiém tra tinh kha thi cia phuong
phap dé xuét.
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CHi SO CHAT LUVONG KHONG KHI
TAI MOT SO XA PDAO TIEU BIEU VEN BO' VIET NAM
AIR QUALITY INDEX OF SOME TYPICAL ISLAND COMMUNE
IN COASTAL VIETNAM
LE VAN NAM! , LE XUAN SINH!, NGUYEN XUAN SANG?*
Wién Tai nguyén va Méi triromg bién, Vién Han lam Khoa hoc va Céng nghé Viét Nam
2Vién Méi trwrong, Trwong Pai hoc Hang hai Viét Nam
*Email lién hé: sangnx.vmt@vimaru.edu.vn
Tém tit
X& Viét Hai la mot xa cua huyén ddo Cat Hai, thanh phbé Hai Phong. X4 ndm & phéan phia
déng cla ddo Cat Ba, hon dao Ion thir ba Viét Nam. Xa Nhon Chéau la xa ddo thudc thanh
pho Quy Nhon, tinh Binh Dinh. X& Nam Du la mét x& dao trong bon xa dao cua huyén Kién
Hai (Kién Giang), cach thanh pho Rach Gia khoang 120 km. Bai bao nay str dung phwong
phap tinh toan chi so chat lvgng moéi trvong khéng khi (AQI) nham danh gia chat luong
khong khi tai ba x& dao va canh bao mdre do anh hudng dén stre khée con nguoi. Két qua
quan trac cho thay CO, NOz, SOz; bui tong (TSP) tai 3 x& dao (Viét Hai, Nhon Chéu, Nam
Du) déu thap hon gi6i han cho phép theo QCVN 05:2013/BTNMT. Chi so chét urong moi
triromg khong khi (AQI) cho thay tai 3 x4 dao (Viét Hai, Nhon Chau, Nam Du) déu nho hon
50 cho nén méi trirong khong khi tai 3 xa ddo déu co chat lrong tét.
Terkhoa: Chi sé chét luong khéng khi, xa ddo, ven bo.
Abstract

Viet Hai Commune is a commune of Cat Hai Island District, Hai Phong City, Vietham. The
commune is located in the eastern part of Cat Ba Island, the third largest island in Vietham.
Nhon Chau commune is an island commune in Quy Nhon city, Binh Dinh province. Nam Du
commune is an island commune in four island communes of Kien Hai district, about 120 km
from Rach Gia city. The AIR QUALITY INDEX (AQI) method is used in this paper to to assess
air quality in three island communes and warn the level of human health impacts. The results
of monitoring show that the CO, NO2, SO2; TSP contents in the three island communes (Viet
Hai, Nhon Chau, Nam Du) were lower than those permitted under QCVN 05:2013/ BTNMT
(National Technical Regulation on Ambient Air Quality). The air quality index (AQI) in 3 island
communes (Viet Hai, Nhon Chau, Nam Du) were all smaller than 50 so the air environment
in the three island communes were of good quality.

Keywords: Air quality index, island commune, coastal area.

1. M& dau

Xa Viét Hai 1a mot xa thudc huyén ddo Cat Hai, thanh phé Hai Phong, Viét Nam. X& ndm &
phan phia déng clia dao Cat Ba; phia tay xa Viét Hai giap v&i xa Gia Luan va Tran Chau; phia nam
giap voi thi trAn Cat Ba trén bién. Xa Viét Hai co téng dién tich tw nhién la 86 km?2 (UBND xa Viét
Hai, 2011), trong do dién tich dat xa quan ly la 141 ha v&i dan sb 270 nguwdi, 88 ho. Xa Viét Hai
thuéc pham vi vling 16i clia Vuon Quéc gia Cat Ba va thudc vung dém cla khu Dy tri sinh quyén
quan dao Cat Ba 1a khu vuc con gitr dwoc kha nguyén ven, déc trwng bdi kiéu rirng nhiét doi trén
dao da voi va bao phu trén rat nhiéu ddo thudc quan dao cia Cat Ba.

Xa Nhon Chau la x& dao thudc thanh phd Quy Nhon, tinh Binh Dinh, c6 toa dd dia ly tw
109°23'01” dén 109°24'33” kinh d6 Bong, tir 13°36°11” dén 13°38°00” vi dd Bac, cach xa Xuan Hoa,
huyén Séng Cau, tinh Phu Yén khoang 13km vé huwéng Tay Nam, cach Quy Nhon 24 km vé phia
Tay Béc. Chu vi quanh xa ddo dai khodng 15km, dién tich tw nhién khoang 3,62 km2. Ndm 2014
tbng dan s6 trén dia ban xa la 2.200 ngudi véi 492 hd, 100% dan sb 1a dan tdc kinh. S6 ngudi trong
do tudi lao dong 1.241 nguwoi chiém 59,26% dan sé hién co. Qua két qué diéu tra chi tiéu vé lao
dong, viéc lam trén dia ban xa trong ndm 2014, toan xa cé 1.001 nguwdi trong do tudi lao dong cé
viéc 1am, trong dé: nam la 620 nguwdi, nik 381 ngudi. Tuy nhién, sb lao ddng lam viéc tai xa chi yéu
lam ndng nghiép va thiy san véi khodng 420 ngudi. Sé lao ddng con lai di lam &n tai cac dia phwong
khac trong cac nganh céng nghiép - xay dwng, dich vu va lam thué trén cac tau danh bt xa bo. Ty
Ié lao ddng qua dao tao chiém 20% téng lao dong.

Xa Nam Du 1a mét xa dao trong bdn xa ddo cla huyén Kién Hai (Kién Giang), cach thanh phé
Rach Gia khoang 120 km. Xa Nam Du c¢6 dién tich 190 ha, bao gdm 10 hon d&o, trong d6 chi cé 02
hon c6 03 &p c6 dan sinh séng (UBND xa Nam Du, 2011). Hon Ngang cé dién tich 59,5 ha, bao gébm
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02 4p la 4p An Phu va 4p An Binh. Hon M4u c6 dién tich 58,5 ha, c6 mot ap 1a 4p Hon M4u. Dan sé
cla xa dao Nam Du khodng 3611 nguwdi, tap trung chi yéu tai Hon Ngang. Vé trinh dd dan tri cta
huyén so v&i mat bang chung cla tinh con thap, trinh dd chuyén mén clia ngudi lao ddng con chua
cao, chi yéu | lao dong phd théng don gian, chi cé 10 - 15% lao ddng qua dao tao.

Trong khuén khé bai bao chung t6i lwa chon nghién clru chat lwong khéng khi tai 3 xa dao
d&c trwng c6 tinh chat dai dién cho ba mién Viét Nam: & mién Béc (xa dao Viét Hai), mién Trung (x&
dao Nhon Chau- hay con goi la Cu Lao Xanh), mién Nam (x& dado Nam Du). Ngoai ra xa dao Viét
Hai dai dién cho xa c6 nhiéu dao I&n, xa ddo Nhon Chau ndm trén mot hon dao, xa Nam Du 1a xa
quan ly nhiéu dao (bao gdm 10 hon dao, trong dé chi cé 03 hon dao cé dan sinh séng). Cac xa dao
nay déu c6 mé hinh kinh té tw phat thiéu dinh hwéng, dién tich dat chan nuéi han hep, san xuét
khong hiéu qua.

Chéat lwgng méi trweng khong khi tai cac xa ddo trén bi anh hudng béi cac hoat dong cla tau
thuyén, hoat ddng khai thac khoang san, 6 nhiém khéng khi tai khu vwc khac. Vi vay viéc khao sat,
danh gia chat lwong méi trwerng khong khi tai 3 xa dao la can thiét; phuc vu cho viéc quan ly va bao
vé mdi trwdng, phat trién bén virng clia 3 xa ddo. Tuy nhién cho dén thoi diém hién tai, & trong nwéc
cling nhw qudc té chwa cé nhiéu bao cdo vé chéat lwgng méi trudrng khong khi tai cac xa déo nay.

Bai bao sir dung phwong phap tinh toan chi sé chéat lwgng méi trwéng khéng khi (AQI) nham
danh gia chat lwong khong khi tai ba xa ddo va cadnh bao mirc d6 anh hwéng dén sirc khde con
ngwdi. Trong khudn khd clia nghién ciru nay, chiing téi chi chon mét sé thdng s déc trwng va la chi

sb dai dién cho ndng dd clia mot nhém cac chéat & nhiém gdm CO, NO2, SO, va bui.

I\

Hinh 1. Xa d3o Viét Hai, huyén

dao Cat Hai (Hai Phong)
2. Sé liéu va phwong phap
2.1. S6 liéu

Hinh 2. Xa déo Nhon Chéu (Cu
Lao Xanh), Quy Nhon, Binh Binh

X4 Mon Chiu

)
XN %0 Xanh

Hinh 3. Xa dao Nam Du, huyén
Kién Hai, tinh Kién Giang

Dé tinh toan chi s chat lwgng mai trwdng khong khi tai 3 xa dao, bai bdo st dung cac két
qua khao sat ndm 2018. Két qua dwoc thyc hién béi dé tai: “Nghién ctru xay dung mé hinh kinh té
xanh cho mét sé xa do tiéu biéu ven bor Viét Nam”; ma sb: KC08.09/16-20.

Bang 1. Toa dé vi tri cdc diém thu mdu méi trieong khéng khi tai 3 xa ddo

Tram Ky hiéu mau Xa dao Viét Hai Xa dao Nhon Chau Xa dao Nam Du

1 MCI-1 20°47'48.77" N 13°36'38.59"N 9°41'13.65"
107°02'45.46"E 109°21'05.46"E 104°23'19.49"
20°47'45.78" N 13°36'44.23"N 01110 Qi ' "

2 MCI-2 107°02'40.99"E 109°21'11.57"E 9418.9"104%2317.7

3 MCI-3 20°47'43.15" N 13°36'40.69"N 9°41'8.30"
107°02'43.29"E 109°21'23.68"E 104°23'16.00"

4 MCII-1 20°47'50.09" N 13°36'49.70"N 9°39'58.32"
107°02'37.52"E 109°21'09.38"E 104°23'55.81"

5 MCII-2 20°47'56.53" N 13°36'56.34"N 9°40'05.92"
107°02'31.95"E 109°21'07.66"E 104°23'58.41"

6 MCII-3 20°48'01.28" N 13°37'05.24"N 9°40'16.91"
107°02'27.69"E 109°21'05.85"E 104°24'00.99"

7 MCIlI-1 20°48'06.45" N 13°36'48.19"N 9°40'06.97"
107°02'22.92"E 109°21'13.24"E 104°24'02.98"

8 MCIII-2 20°48'13.34" N 13°36'45.44"N 9°40'04.13"
107°02'21.80"E 109°21'21.97"E 104°24'01.51"

9 MCIIl-3 20°48'15.10" N 13°36'41.71"N 9°40'00.74"
107°02'24.63"E 109°21'25.55"E 104°24'02.72"
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Céac thong s6 moi trwong khong khi dwoc quan trac tai 3 xa dao (Viét Hai, Nhon Chau, Nam
Du) la: CO, NOz, SOz2; bui tong (TSP).
2.2. Phuong phdp tinh todn chi sé chat Iwong méi truong khéng khi (AQI)

Phwong phap tinh toan chi sc‘g chét lvong moi treong khong khi (AIR QUALITY INDEX -
AQlI) theo phwong phap cta Cuc kiém soat 6 nhiém [1].

~ Xac dinh chitiéu 6 nhiém déi voi tirng chat 6 nhiém trong mai trwong khong khi, tire 1a dbi voi

nong do tirng chat 6 nhiem SOz, CO, NOz, bui tong (TSP), tinh trung binh cho s0 Iwgng cac diem da
quan trac.

AQI (SO,) :igéggj.loo (1)
AQI(CO) = izlgo((gg; .100 (2)
AQI(NO,) =%§%.mo (3)
AQI(TSP) = igg;gz';;.loo (4)

Trong do:

Ci - 1a ndng do cac khi CO, NO2, SO2; bui tdng (TSP) dwoc quan tréc tai khu vic nghién ctu;
i=1,2,3,...n.

Co - la gia tri ndng d6 cac khi CO, NO2, SO2; bui tdng (TSP) téi da cho phép theo Quy chuén
Viét Nam 05:2013/BTNMT (quy chuén k§ thuat qudc gia vé chat lwgng khéng khi xung quanh) [2].

- X&c dinh chi tiéu 6 nhiém khong khi theo phwong phap tinh trung binh cé trong sé véi cac
trong sb nhw sau: Théng sb bui TSP 14y hé sb trong lwong kj = 2,0; théng sb SO2 lay hé sb6 kj = 1,5,
do 2 théng s SO2 va bui 1a 2 thong sé quan trong nhét, c6 anh hwdng nhat dén sirc khde con ngudi
cling nhw ddi v&i méi trwdng tw nhién; théng s NO2 va CO 4y hé sbé trong lwong kj= 1.

Cong thire xac dinh chi tiéu tbng quat dé danh gia mirc d6 6 nhiém khong khi ctia khu vuc
nghién ctru dwoc tinh nhw sau [4]:

AQI = 515(1,5AQI (SO,) +1AQI(CO) +1AQI(NO,) + 2AQI(TSP))  (5)

Cac mdrc khoanh vang 6 nhiém:
Méi trwerng khong khi ¢6 chat lwong tét AQI < 50;
Mbi trwedrng khéng khi khdng bi & nhiém 50 < AQI < 100;
Mbi trwdrng khéng khi bi 6 nhiém 100 < AQI < 200;
Mai truérng khéng khi bi & nhiém nang 200 < AQI < 300;
Mbi trwerng khong khi bi 6 nhiém rat nang AQI > 300.
2.3. Phwong phdp lay mau va phan tich trong phong thi nghiém
Béng 2. Phurong phdp va thiét bi quan trdc, phan tich mau

71 | Thong | Phuwong phap Thiét bj
SO phén tich mau :
Thiét bi lay mau lwu lwong Ién, model Quick Take 30,
i héng SKC - My; ti sdy, model UM400, hdng Memmet -
1| TSP TCVN'5067-1995 | 54 can phan tich (d=0,0001g) model BP 210, hang
Sartorius - Dtrc.
Thiét bi 1dy mau khi, model HS-7, hang KIMOTO - Nhat
2 | SO: TCVN'5971-1995 | g2 thiét bi do quang, model DR/3900, hing HACH - M.
Thiét bi 1dy mau khi, model HS-7, hang KIMOTO - Nhat
3 | NG TCVN6137-1996 | g2 thiét bi do quang, model DR/3900, hang HACH - M.
. Bé& diéu nhiét, model 1217, Shellab - Anh; thiét bj do
4 |CO Folin-Ciocalteu [3] quang, model DR/3900, hang HACH - MY.
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Mau khong khi xac dinh néng d6 bui dwoc 1ay béng cac thiét bj Ay mau lwu lwong 16n, model
Quick Take 30, Iwu lwong 20 lit/phat, thoi gian 1y mau lién tuc trong 1 gi® va 8 gi. Mau khong khi
xac dinh néng do SOz, NO- dwoc lay bang thiét bi lAy mau khi, lvu lwgng 0,5 lit/phit trong thei gian
1 gi®» va 8 gi® lién tuc trong ngay vao céac dung dich hap thu twong ng. Mau khéng khi xac dinh
ndng dd CO duwoc lay bang cac chai thé tich 1 lit chira dung dich hép thu.
3. Két qua va thao luan
3.1. Két qua quan trdc CO, NO2, SO2; bui téng (TSP) tai 3 xa dao

Két qua quan trdc CO, NO2, SO2; bui téng (TSP) tai 3 xa déo (Viét Hai, Nhon Chau, Nam Du)
dwoc trinh bay trong Bang 3.

Bang 3. Két qua quan trdc CO, NOz, SO2; bui téng (TSP) tai 3 xa déo

. Xa dao Viét Hai Xa dao Nhon Chau Xa dao Nam Du QCVN
Thong 05:

SO , | Nho | Lén Trun Nhé | Lén | Trung | Nhé | Lén | Trung | 2013/B
myM® | hhat | nhét Bi% h | nhat | nhat | binh | nhat | nhat | binh | TNMT
CO 1,34 2,05 1,72 1,28 2,03 1,63 1,19 1,88 1,54 30

NO:2 0,013 | 0,026 | 0,020 | 0,012 | 0,028 | 0,022 | 0,021 | 0,029 | 0,025 0,2
SOz 0,011 | 0,028 | 0,019 | 0,015 | 0,027 | 0,021 | 0,018 | 0,029 | 0,023 0,35
TSP 0,08 0,15 0,11 0,07 0,17 0,11 0,08 0,19 0,14 0,3

Két qué quan trdc mai trwong khong khi dwoc thé hién trong Bang 3. Trong dé két quéa nhd
nhét 1 két qua 1y mau trung binh trong 1h, két qua Ién nhét 1a két qua 14y mau trung binh trong 8h,
két qua trung binh 1a két qua trung binh céng cGa mau Iy trong 1h va mau lay trong 8h. Két qua
quan tréc tai xa dao Viét Hai cho thay ham lwong CO dao déng tr 1,34 mg/m?3 dén 2,05 mg/m3, trung
binh 1 1,72 mg/m3; ham lwgng NO2 dao déng tir 0,013 mg/m?3 dén 0,026 mg/m3, trung binh l& 0,020
mg/m3; ham lwong SO dao dong tir 0,011 mg/m3 dén 0,028 mg/m3, trung binh 14 0,019 mg/m3; ham
lwong bui tdng dao déng tlr 0,08 mg/m3 dén 0,15 mg/m3, trung binh 1& 0,11 mg/m3; thap hon gi&i
han cho phép theo QCVN 05:2013/BTNMT.

Két qua quan trédc & Bang 3 ciling cho thay tai x4 ddo Nhon Chau va x& dao Nam Du ham
lwong cac théng sb CO, NO2,SO- va ham lwong bui tdng dao dong trong khoang thdp hon giéi han
cho phép theo QCVN 05:2013/BTNMT. Tuy nhién, can phai xac dinh cac khoang gia tri AQI khac
nhau ng v&i cac canh bao khac nhau cho céng déng. Khi gia tri AQI nam trong mét khodng nao
do, thi thong diép canh bao cho cong ddng &ng v&i khodng gia tri d6 sé dwoc dwa ra.

3.2. Chi sé chat Iwgng méi trurong khdng khi tai 3 xa dao

Tinh toan theo cac cong thirc tr (1) dén (5), chi sb chat lwong méi trwérng khong khi tai 3 x&
dao (Viét Hai, Nhon Chau, Nam Du) dwoc trinh bay trong Bang 4. Chi sé chat lwgng méi truéng
khong khi (AQI) tai xa dao Viét Hai trung binh la 18; tai xa ddo Nhon Chau la 18; tai xa ddo Nam Du
la 22. AQI tai 3 xa dao déu nhd hon 50 cho nén mai trwdng khoéng khi tai cac xa déo déu cé chat
lwong tét (do & 3 xa dao cac hoat ddong san xuat gay 6 nhidm khong khi gan nhw la chua cé).

Béng 4. Chisé chét lwong méi trieong khong khi tai 3 xa ddo

Xa dao Viét Hai Xa dao Nhon Chau Xa ddo Nam Du

Théng sé Nhé Lén Trung | Nhoé Lén Trung Nho Lén Trung

nhét nhat binh | nhat | nhat binh nhat | nhat binh
AQI (CO) 4 7 6 4 7 5 4 6 5
AQI (NO2) 7 13 10 6 14 11 11 15 13
AQI (SO2) 3 8 5 4 8 6 5 8 7
AQI (TSP) 27 50 37 23 57 37 27 63 47
AQI 13 24 18 12 26 18 14 29 22

4. Ket luan

Két qua quan trdc CO, NO2, SOz2; bui tdng (TSP) tai 3 xa dado (Viét Hai, Nhon Chau, Nam
Du) déu thap hon gi¢i han cho phép theo QCVN 05:2013/BTNMT. Chi sb chét lwong méi trworng
khong khi (AQI) tai xa dao Viét Hai trung binh la 18; tai xa ddo Nhon Chau la 18; tai xa dado Nam
Du la 22. AQI tai 3 xa ddo déu nhé hon 50 cho nén méi trwdng khdng khi tai cac xa dao déu co
chét lwong tét.
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DINH LY ANH XA CO BANACH VA SY HQI TU CUA NGHIEM
CUA PHUONG TRINH SAI PHAN DANG f(x ,)—X, =r(n)

BANACH CONTRACTION THEOREM AND THE CONVERGENCE OF THE
SOLUTION OF A DIFFERENCE EQUATION OF TYPE f(x,,,)—X, =r(n)
HOANG VAN HUNG
Khoa Co sé& Co ban, Trirdng Pai hoc Hang hai Viét Nam
Email lién hé: hhung56@gmail.com
Tém tat
Xét phuong trinh sai phan cép k dang (X, )—X, =r(n) (k la s6 nguyén >1), trong dé
{r(n)}"_, 1a mot day sé thuc da cho héi tu t6i gici han M va f la mét anh xa co chat tir R

vao R . Téc gia chirng minh réng néu phuwong trinh dwoc xét cé nghiém bj chén thi moi nghiém
bi chan ctia phwong trinh dé phai héi tu vé diém bét déng duy nhét cia énhxa f —M .
Ttr khéa: Anh xa co chét, diém bat dong, phuwong trinh sai phén cép k, nghiém bj chdn ctia phuwong
trinh sai phan, day héi tu.
Abstract

Consider a k-order difference equation of type f(X”+k)_X" =r(n) (k is an integeer),

where {r(n)}”=1 is a given real sequence converging to M and f

map from R into R . The author proved that if the considered equation has bounded solutions

then any its bounded solution must converge to the unique fixed point of the map f-M
Keywords: Strictly contractive map, fixed point, k-order difference equation, bounded solution of a
difference equation, convergent sequence.

1. Dat van dé

Dinh Iy anh xa co Banach duwoc (ng dung dé chirng minh sy ton tai nghiém ctia mot sé
phwong trinh vi phan, phwong trinh ham ciing nhw sw 6n dinh nghiém ctia mét sé phwong trinh ham
(xem [2], [4], [5], [6], [7], [8])- Trong bai b&o nay tac gia st dung dinh ly anh xa co Banach dé chirng
minh sy hoéi tu cla cac nghiém bi chdn (néu c6) clia phwong trinh sai phan dang

f(x.,)—X =r(n), trong d6 f I3 mot anh xa co chit tir tap sé thwc R vao chinh né va {r(n)}",

is a strictly contractive

la mét day s6 thwc da cho hdi tu vé gidi han M .
2. Két qua chinh

Tac gia da chirng minh dinh ly sau:
2.1. Binh ly: Xét phwong trinh sai phan cép k dang f (X.,,) —X, =r(n) (k la s6 nguyén >1), trong
dé {r(n)}fﬂ la mot day sé thue da cho héi tu téi gidi han M va f la mét énh xa co chat tr R vao
R . Khi d6 moi nghiém bi ch&n (néu cé) ctua phwong trinh duoc xét phai hoi tu vé nghiém duy nhét
cta phuong trinh f(X)—M =Xx.

Dé& chirng minh két qua trén, ching ta can moét sé dinh nghia va ménh dé bé tro.

Dinh nghia 1: Cho X 1a mét tap khac réng va f : X — X la mét anh xa. Phan tr X* e X
goi la mot diém bat dong cta anh xa f néu f(X*)=x*.

Dinh nghia 2: Cho X Ia mét khéng gian metric véi metric d , anhxa f : X — X goi la mét
anh xa co chat néu ton tai s6 « €[0,1) sao cho d(f (x), f(y)) <ad(X,y) véimoi X,y e X .

Dinh ly anh xa co Banach: Cho X /a mét khéng gian metric ddy du véi metric d
f : X — X Ila mét anh xa co chat. Khi do f c6 diém bat dong duy nhat X* € X va véi moi X, € X
day lap {X, |7, xéc dinh boi X, = T (X, ,) (YN>1) luon hoi tu vé X*.

Trong bai bao nay céac ky hiéu ¢, C, twong tng chi khéng gian Banach cac day sbé thuc b
chan va khéng gian Banach cac day sb thuc hdi tu vé 0 véi chuan supremum:
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||X|| = Sup|xn| néu X = {Xn }::1 la phan t& ctia ¢ ho&c cla C,.
n

Chu y réng C, la khéng gian con déng clia /. Ta c6 ménh dé:
Ménh dé 1 (xem [3]): Khéng gian thuong (”/ C, la khong gian Banach voi chuén
||[X]|| = lim Sup|xn|, trong do [X] la phan tir cda (| c, chilop twong dwong chira ddy X = {Xn }:zl

cta khong gian /.

Bay gi¢ ta da san sang cho chirtng minh ctia dinh ly 2.1.

Chieng minh dinh Iy 2.1. B&ivi f(X,,)—x,=r(n) < f(x,,)-M—-x, =r(n)—Mva
f —M la anh xa co chat néu f 1a anh xa co ch&t nén khéng gidm téng quat ta cé thé xem M =0
, tre 1a ta c6 rI]iinw[f (X1.) —X%,]=0. Ky hiéu T, :¢”/c, > ¢*/cyla anh xa dat twong trng l6p

n+k

[yle (" Ic, chia day y={y,|" €¢” voi 16p [2]1=T,[yl=[{f(y,..)]e€ (" /c, chra day
2={z, = T (Y,,\)} ., € ¢ . D& thay, T, duoc xac dinh mot cach ding din va la anh xa co chat tir
0~ /CO vao chinh né. That vay, vi f 1a anh xa co chat nén né lién tuc ( tham chi la lién tuc déu). Do
do, néu y = {yn }::1 el” thi z= {Zn = f (yn+k)}:10:1 € (” (‘&nh ctia mot tap bi chan qua mét anh xa
lién tuc trén toan b tap R 1a bj chan). Mét khac, voi hai day tiy y Y = {y, |-, y'={Y', |, thudc

cuing mét 1op twong dwong trong £~ /C0 ta co:

lim |yn - yln| = lim |yn+k - y'n+k| =0 (1)
n—oo n—oo
Néu « €[0,1) la sb ndi trong dinh nghia 2 dbi véi anh xa co chat f ta co:
|f (yn+k) — f (y'n+k )| < a|yn+k - y'n+k| 2

T (1) va (2) ta suy ra:
| (¥,,)~ F(¥',,)] =0.

Nghia la cac day {f (ymk)}:;l va {f (y'er)}:o=l thudc cung mét 16p twong dwong trong
1 1c, nénlop [z] =T, [y]l= [{f (yn+k)}] € (" /¢, dwoce xac dinh khong phu thudc vao viéc ta chon
dai dién nao cta I16p [y]e (" /c,. Tiép theo, néu [u],[v] Ia hai phan tir tay y ctia ¢*/c, twong
(rng chi cac I6p twong duong chira cac ddy U = {u, }L,v =1{v, }:zl e (" taco:

"Tk [u]-T, [V]” = lim 5Up| fu,)—f (Vn+k)| <alim Sup|un+k - Vn+k|
= alim suplu, —v,| = a|[u] - [V]]

Vay anh xa Tk la anh xa co chét tir khéng gian Banach (~ /C0 vao chinh né. Theo dinh ly
anh xa co Banach, T, c6 duy nhat mét diém bat déng [x*] la I6p twong dwong chiva day
x*={x* " (" Theo dinh nghta cia anh xa T, didu d6 c6 nghfa Ia:

TDeT =D [ 00 )] = L8 Jod e im £ (x%,,,) = x%, =0.

Nhung mat khéc, theo gia thiét cia dinh Iy 2.1, ddy X = {X, |, € /” va théa man:

im (£ (X,.,) ~X,) = 0.
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Vaylop [X]=[{x,}",] ciing la mot diém bét dong cia anh xa T, . Do tinh duy nhét cta diém
bat dong [x*] ta phai cé [x*]=[x]. Vi f Ia &nh xa co chatt R vao R, n6 c6 duy nhat mét diém
bat dong a e IR . Xét day ding W = {w, =a}" . Taco:

f(a)=a= lim (f(w,,)—-w,)=0

Vay lop [w] =[{w, =a}",] ciing Ia mot diém bat dong ciia anh xa T, . Lai vi diém bét dong
cta T, la duy nhét, ta phai cé [x*]=[x] =[w] . Déng thirc cudi cung cé nghia la:
r!iinoo(xn -w,)=0< !iﬂl(xn -a)=0< lig]w X, =4a
Pinh ly dwgc chiyng minh hoan toan.

2.2. Nhéan xét
- Cac phuwong trinh sai phan thda man diéu kién cla dinh Iy 2.1 cé thé cé cac nghiém khong

> 1 X
bi chan. Chang han, phwong trinh sai phan EXMl -X, =0 (f(x)= > r(n) =0, k =1)cé nghiém

téng quat 1a x, =C.2". Khi C # 0 cac nghiém nay khéng bj chan. Vi vay, trong phat biéu caa dinh
ly 2.1 khéng thé bd di gia thiét vé tinh bi chdn ctia cac nghiém dwoc xét.

- Khéng dinh cta dinh Iy 2.1 van con dung néu phuwong trinh (X, ., ) — X, =r(n) duoc xét
trong mién phirc. Chi can thay céc gia thiét trong dinh ly 2.1 twong (ng béi cac gia thiét “ f la mét
anh xa co chét ter C vao C7, "{r(n)}::l la mot day sé phirc da cho hoi tu téi gii han M ”. Chirng
minh khéng c6 gi thay déi, b&i vi ménh dé 1 van con dang déi véi cac khong gian ¢ (C) cac day
s6 phtrc bj chan va khong gian C,(C) cac day sé phirc hoi tu vé 0.

- Néu trong phat biéu ctia dinh ly 2.1 ta thém vao gia thiét vé tinh bi chan dbi véianhxa f (
nghia la tap f (IR ) bi chan trong IR ) thi c6 thé b di gia thiét vé tinh bi chdn ctia nghiém, b&i vi khi
do gia thiét nay tw dong dwoc thda man. Thuc vay, gid st {Xn }:;1 la mét nghiém clia phwong trinh

f (X)) =%, =r(n) va |f(x)|< A<+ véimoi xe R. Tt gia thiét im[f(x,,)—X.]=Mta

suy raday {f(X,.) =X, |-, bichdn. Vay tén taisé B >0 sao cho | (o) = X;| < B voi moi sb
nguyén dwong N . Suyra |Xn| <B+ | f (Xn+k)| < B+ A v&imoi n nguyén dwong. Diéu doé cé nghia
la day {x, |, bichan.
3. Cac vi du ap dung

Trwéc hétta co nhan xétrang néu f (X) 1a mét ham thuc lién tuctrén R va a la mot nghiém
(khdng bat budc phai duy nhat) ctia phwong trinh f (X) —M = X thi moi day dang {Xn =a+s, }::1
, trong dé {Sn }:0:1 la mot day sbé thwc co gi¢i han bang O, sé& théa man diéu kién
lim (f (X,.,) —X,) =M . Do dd, c6 vo sb cac day sb thuc thda man diéu kién trong cac vi du dudi
n—oo
day. V6i cac diéu kién cla dinh ly 2.1 ta c6 khang dinh ngwoc lai, rdng néu day sb {Xn }::1 bi chan
va théa man didu kién lim (f (x,,,)—X,) =M , thi n6 phai cé dang {x, =a+s, |, voi {s,} , la
n—oo
mot day sb thue c6 gi¢i han bang O .

Vi du 1: Cho s6 thwc ar €[0,1) va K 1a mét s6 nguyén dwong. Chirng minh réng néu day sé

thye {X, |, bi chan va théa man:
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lim (ex,,, —X,)=M e R

n—oo

. M
thi lim x, =——.
n—oo a_l

(Xem vi du 1 trong [1], bai tap s 637.2 trong [9] va bai tap 1.18 trong [10] dé so sanh).

Giai. Bat f(x)=ax, r(n)=ax,,, —X,. Khi do day {x,|, la mot nghiém bj chan cia
phwong trinh f(X,,,)—X =r(n). Rérang f :x — f(X) =ax laanhxacochattr R vao R va
lim r(n) = lim (ax,,, —X,) =M . Diém b4t dong duy nhat cia anh xa f —M la nghiém cla
n—o0 nN—o0

. M o s L
phwong trinh aXx— M = X< X = —1 Ap dung dinh ly 2.1 ta suy ra ngay khang dinh cua bai
a p—
toan.

Vi du 2: Gia s day sb thuc {X }::1 bi chan va thda man:

n
.1
rllinm(E In(1+x2,,)—x,)=1-+ve*-1.
Chng minh rang day {Xn }::1 héi tu va tim gi&i han clia né.
1 1 ©
Giai. Dat f(x) = E|n(1+ x2),r(n) = Eln(“ x2.,) — X, . Khi do day {x, | la mot nghiém

bi chan ctia phwong trinh (X,,,) — X, =r(n). Ta co:

[F00]=

X
1+ x?

s% (vxe R).

1
Tw dinh ly Lagrange suy ra anhxa f : x > f(X) = Eln(1+ x®) 1a anh xa co chattr R vao
R . Ngoai ra:
. !
lim r(n) = lim (ZIn(1+x2,,)—x. ) =1-+e* -1.
n—o n—ow 2
Vay moi gia thiét cta dinh ly 2.1 dwoc thda man. T khéng dinh cta dinh ly 2.1 suy ra day
o ; x ] . 1
{X, 17, hoi tu dén didm bAt dong duy nhat cta anh xa g : X — g(x) = E|n(1+ x?) ++/e? —1-1.

] 1
Nghiém duy nhat ctia phwong trinh 5|n(1+ x?)++e*—1-1=xl1a a=+e’—1.Do d6 tir dinh ly

2.1suyra lim x =+e”—1.

n—o

Vi du 3: Cho sb thuc or €[0,1) va day sé thuc {Xn }:;1 théa man:

. oar—3/3
lim (ccarctan X, , 50,0 — X,) = —\/— .

n—oo 3

Ching minh rang day {Xn }::1 héi tu va tim gigi han ctia né.
ar ] ]
Giai. Bai vi |a arctan X| < 7 v&i moi sO thwe X nén theo nhan xét & cudi muc 2.2 ta suy ra

day {X, |, bichdn. Dat f(x)=aarctanx, r(n) = aarctanx, ,,,, — X, . Khi do day {x, |-, lamot
nghiém bj chan cta phuong trinh f (X, ,0;0) — X, =1(N) . Ta co:
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a
1+ x°

|f'(x)| =
Do d6, anh xa f : x — f (X) = rarctan x 1a anh xa co chattr R vao R . Mat khac:

_ar-— 3J3
—3
Vay moi gia thiét ctia dinh Iy 2.1 dwoc thda man (voi K = 2019 ). Theo khdng dinh cla dinh

<a<l (vVxeR).

lim r(n) = lim (e arctan X, , 510 — X,)
n—oo n—oo

ly, day {x, |, phai hoi tu dén diém bat dong duy nhét clia anh xa

h:x—>h(x):aarctanx+3\/§T_m.

3\/5—_0”[ =X 6 nghiém duy nhat X* = J3. Vay lim x, = NE)

n—oo

Phwong trinh czarctan x +
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KINH TE - XA HOI

DANH GIA KET QUA SU’ DUNG VON FDI TAI VIET NAM
GIAI POAN 2010- 2017 TREN KHIiA CANH KINH TE
EVALUATING THE ECONOMIC RESULTS OF USING FDI IN VIETNAM

DURING THE PERIOD OF 2010-2017

NGUYEN THI THU HUONG
Khoa Kinh té, Trwong Pai hoc Hang hai Viét Nam
Email lién hé: thuhuongnt0310@gmail.com
Tém tat
Trong nhiig nam qua lwong von FDI vao Viét Nam lién tuc téng. Bén canh viéc sty dung
phwo’ng phap nghién ctru théng ké, téng hop, bai viét van dung moét sé chi tiéu dénh gia két
qua kinh té trong viéc st dung vén FDI dé tinh toan, danh gia két qua kinh té trong viéc Sty
dung vén FDI cua Viét Nam giai doan 2010-2017 nhdm lam séng t6 vai tro cua vén FDI dbi
v&i Viét Nam trén khia canh vé kinh té.
Tr khéa: FDI, két qua st dung vén, Viét Nam.
Abstract
During recent years, FDI of Vietham has increasingly grown. The article uses not only
statistical research methodology but also a number of indicators to calculate and evaluate
the economic results of using FDI in Vietham from 2010 to 2017. Basing on these analysises,
the article reveals the influence of FDI upon Vietham economic.
Keywords: FDI, the sing of using capital, Vietham.
1. Dat van dé

Theo Cuc DAau tw nwéc ngoai- Bo Ké hoach va Dau tw, trong nhirng ndm qua, lwong vén FDI
vao Viét Nam lién tuc tdng. Tinh dén hét thang 8/2018, Viét Nam c6 trén 2.6000 dw &n FDI con hiéu
lwe, khodng 334 ty USD vén déng ky va tbng vén thuc hién khoang 184 ty USD. Déi véi Viét Nam
thi viéc thu hat von FDI da mang lai nhing lgi ich dang ké cho nén kinh té nhw: gp phan hinh thanh
va phat trién cac khu cong nghiép, khu ché xuét; cung cap viéc lam cho nguwdi lao dong, mé& rong
co cau hang hda va co cau thi treong; mo’ rong quan hé déi ‘ngoai,... Tuy nhién, viéc st dung nguodn
von FDI d3 thwe sw két qua hay chua van con la mét van dé dwoc nhleu ngu i tranh cai.

Tai Viét Nam cling da co nhiéu nghién ctru vé FDI. Tiéu biéu nhw, nghién ciru “M&i quan hé
gitra dau tw trye tiép nuwédc ngoai, dau tw trong nwéc va tang trwdng kinh t&” dwoc thwe hién béi hai
tac gia Nguyén Thj Lién Hoa va Lé Nguyen Quynh Phwong vao nam 2014 da dwa ra két luan cho
giai doan 1988-2012, d6 la trong ngan han viéc s dung von FDI ¢6 vai trd thic ddy dau tw trong
nwéc va tang trwdng GDP tai Viét Nam; twong tw, nghién ctru “Tac dong cua FDI téi tang trwdng
kinh té & Viét Nam” do Nguyén Thi Tué Anh va cac cong sw thuc hién ndm 2006 da st dung mo
hinh dé danh gia tac dong cta FDI téi tdng trudng kinh té Viét Nam va rat ra két luan 1a FDI cé tac
dong tich cwc dén tang trwdng kinh té tai Viét Nam; hay nghién ciru “Tac ddng clia dau tw tryc tiép
nwéc ngoai dén nén kinh té Viét Nam trong bdi canh hoi nhap” do Pham Van Hung va Lé Trong
Nghia thwc hién nam 2016 bang phwong phép dinh tinh da chi ra rang viéc thu hat FDI viva c6 tac
dong tich cuc, vira cé tac dong tiéu cwc dén nén kinh té cta Viét Nam. Tuy nhién, chwa c6 moét
nghién ctvu nao nghién ctru két qua st dung vén FDI théng qua viéc van dung mot hé théng céc chi
tidu cu thé.

Ng6 Doan Vinh va cac cong sy (2012) da dwa ra mot hé théng cac chi tiéu dé danh gia hiéu
qua kinh té cla viéc st dung FDI, bao gdm: chi tiéu v& nang suét lao dong, déng gép cla khu vuc
FDI vao GDP, ndp ngan sach/vén dau tw, hiéu suat st dung vén, hiéu suét s&» dung dat cia khu vuc
FDI, hiéu suét st dung dién na&ng clta khu vwc FDI. Nguyén Bach Nguyét va T Quang Phwong
(2007) dwa ra céc chi tiéu d& danh gia hiéu qua kinh té cta hoat ddong diu tw cia toan bd nén kinh
t& néi chung, bao gdbm: mirc téng clia gia tri san xuat so véi von dau tw thuc hién, mirc ting GDP
so v&i vén dau tw thuwe hién, mirc ddng gop cho ngan sach nha nwéc, mirc ting kim ngach xuét
khau, mrc téng thu ngoai té. Vi Chi Loc (2012) ciing st dung mot sb chi tiéu dé& danh gia hiéu qua
kinh té cGia dw an FDI nhu: déng gép ctia khu vire FDI vao GDP, nép ngan sach/vén dau tw, chi tiéu
nhan tb tdng hop, déng gép vao xuat/nhap khau. Trén co s& céac sb liéu thu thap dwoc, bai bao st
dung céc chi tiéu: Mirc d6 déng gép ctia khu vre FDI vao tdng thu nhap qudc néi, déng gép ctia khu
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vic FDI vao ngan sach nha nwéc, chi s6 NNSNN/V6n dau tw khu viee FDI va dong gop ctia khu vuc
FDI vao xuét khiu dé lam sang té vai tro ctia vén FDI ddi véi Viét Nam trén khia canh vé kinh té.
2. Két qua kinh té cua viéc str dung von FDI tai Viét Nam
B6 sung ngudn vén cho nén kinh té
Ngudn vén FDI la mét trong nhirng ngudn b sung vén quan trong cho nén kinh té, cu thé nhw sau:
Béang 1. Vén dau tw cta cé nwéc phéan theo khu v kinh té kinh té [6]

Nam Kinh té nha nwéc Kinh té ngoai nha Khu vuc FDI
(%) nwéc (%) (%)
2010 38,1 36,1 25,8
2011 37,0 38,5 24,5
2012 40,3 38,1 21,6
2013 40,4 37,7 21,9
2014 39,9 38,4 21,7
2015 38,0 38,7 23,3
2016 37,5 38,9 23,6
2017 35,7 40,6 23,7

Tinh dén hét thang 8/2018, Viét Nam c6 trén 26.000 dy an FDI con hiéu luc, véi khodng 334
ty USD vén dang ky va tdng vén thwe hién khoang 184 ty USD. Pay la mot ngudn cung cép vén
dang ké cho phat trién kinh té Viét Nam. Bang sb liéu trén cho thay trong subt giai doan nghién ciru
tir ndm 2010 dén nam 2017 méc du ty trong vén clia khu vire FDI/vén dau tw toan x& hoi cé sy bién
dong khong déu qua cac nam nhung nhin chung khéng c6 ném nao dudi 21%. Diéu nay moét Ian
ni*a khéng dinh vai trd ctia FDI trong viéc cung cap vén cho nén kinh té.

Co ciu von FDI vao Viét Nam

mCong nghiép

E San xuét dién, khi dbt, diéu hoa
khéng khi

= Xay dwng
Van tai

® Dich vy lwu trd, &n udng

m B4t dong san

Khéac

Hinh 1. Vén FDI vao Viét Nam Iy ké theo nganh kinh té dén hét ngay 31/12/2017 [6]

Theo Téng cuc Théng ké (2018), tinh dén hét nam 2017 da c6 hon 182 ty USD vén FDI dau
tw vao hau hét cac nganh nghé, linh vyc cta Viét Nam, trong d6 nganh céng nghiép la nganh thu
hat dwoc nhiéu vén nhat, chiém 58% tdng s6 vén dau tw, tiép theo d6 1a cac nganh kinh doanh bat
dong san, san xuét va phan phdi dién, khi dbt, hoi nwéc, diéu hoa khong khi, dich vu lwu trd va &n
udng,... Day la xu thé chung cla cac nha dau tw khi dau tw vao Viét Nam bdi cong nghiép ché bién,
ché tao la Iinh v gép it rdi ro, lai tan dung dwoc ngudn nhan cdng va nang lwong gia ré, hon niva,
chinh pht Viét Nam rat wu i danh nhiéu chinh sach cho cac nha dau tw nwéc ngoai khi dau tw vao
linh vre cdng nghiép, tiéu biéu nhw nhivng wu dai vé thué, vé diéu kién thué dat dai cho cac doanh
nghiép FDI dau tw vao cac khu céng nghiép, khu kinh té.

Mrc dd déng gop cta khu vee FDI vao tong thu nhap quéc noi

Nguén vén FDI da cé nhiéu déng gép vao tdng thu nhap quéc ndi ctia Viét Nam néi chung sb
liéu cu thé nhw sau:
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Bang 2. béng gop cua khu vwe FDI trong GDP cua Viét Nam giai doan 2010-2017 [6]

N3m GDP khu vwe FDI | GDP ca nwéc | Ty Ié trong GDP
(Ty dong) (Ty dong) (%)
2010 326.967 2.157.828 15,15
2011 435.392 2.779.880 15,66
2012 520.410 3.245.419 16,04
2013 622.421 3.584.262 17,37
2014 704.341 3.937.856 17,89
2015 757.550 4.192.862 18,07
2016 837.093 4.502.733 18,59
2017 982.678 5.005.975 19,63

T bang sé liéu trén co thé thay dong goép cla khu vwe FDI trong GDP cilia cd nuéc cd xu
hwéng tang trong giai doan 2010-2017 v&i mirc dong gop binh quan la 17,3%/nam. Bac biét, trong
nganh cong nghiép, tr nam 2010 tr& lai day, khu vwc FDI da déng gép quanh mic 50% gia tri san
xuét cdng nghiép cla ca nuwéc (Téng cuc Théng ké, 2018).

DPong gop cua khu vwe FDI vao ngan sach nha nwéc

Khu vwe kinh té c6 vén dau tw nwéc ngoai ctia Viét Nam da va dang coé nhirng déng gép dang
ké cho ngan sach ctia ca nwérc, cu thé nhw sau:
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600000 Bl vwe FDI (ty dong)
400000 +—F—— — — — —|~ Thu néi dia claca
nwéc (ty dong)
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Hinh 2. BD6éng goép cua khu vuwc FDI trong thu néi dija cda Viét Nam giai doan 2010-2017 [6]

Nhin chung, t& ndm 2010 dén 2017, déng gép cla khu vwc FDI vao ngudn thu ndi dia cla
Viét Nam lién tuc tang khong chi vé gia tri tuyét d6i ma con tang trong ty trong trong téng thu ndi dia
clia c& nwdc. Cu thé néu nhu nadm 2010, khu viee FDI chi dong gop khoang 17% trong thu ndi dia
clia c& nudc thi dén nam 2017 con s6 da 1én t&i trén 20%. Nhw vay co thé thay viéc st dung von
FDI da co6 két qua tich cwc dbi véi viéc déng gop vao ngudn thu ngan sach nha nuwoc. Diéu nay mot
lan nira dwoc khang dinh lai théng qua chi s Nop ngan sach nha nwéc/ vén dau tw khu vwe FDI
cua Viét Nam trong giai doan 2010-2017:
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Nguén: Téng cuc Théng ké (2018) va tinh toan cua téc gid
Hinh 3. Chi s6 NNSNN/Vén dau tw khu vwc FDI cua Viét Nam giai doan 2010-2017
T hinh trén cé thé thay, trong subt giai doan nghién ctru thi chi s6 ndp ngan sach nha nwéc/
vén dau tw cta khu vuc kinh t& nha nwéc cé nhiéu bién dong va cé xu thé chung la gidm tr ndm
2010 dén nadm 2017, khu vwc kinh té ngoai nha nwdc chi cé mét sw tang nhe. Trong khi d6, khu vic
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FDI lai cho thdy mét xu hwéng tang nhanh trong subt giai doan 2010- 2017 va chi s6 nay cao hon
han so v&i hai khu vwe kia. Tl d6 co thé thay, véi mét dong von dau tw bé ra thi khu vwe FDI |a khu
vire hiéu qua nhat trong viéc déng gép vao ngan sach nha nwéec.
Déng goép cua khu vre FDI vao xuat khau

Nhirng dw an FDI tai Viét Nam da c6 nhiéu déng gép vao xuét khau clia ca nwéc, cu thé nhw
sau:

Bang 3. Ty trong xuét khdu khu viwc FDI/ xuét khau cé nwéc va cdn can thwong mai khu vire FDI giai
doan 2010-2017 cua Viét Nam

Xuat khau khu Xuat khau ca XK khu vuec Can can thwong
Nam vwc FDI nwéc FDI FDI/ XK ca mai khu vwec FDI
(Ty USD) (Ty USD) nwéc (%) (Ty USD)
2010 34,13 72,24 47,25 -2,84
2011 47,87 96,91 49,40 -0,97
2012 64,04 114,53 55,92 4,1
2013 80,92 132,03 61,29 6,48
2014 93,96 150,22 62,55 9,75
2015 110,56 162,02 68,24 13,33
2016 123,87 176,58 70,15 21,43
2017 152,55 215,12 70,91 24,71

Nguén: Téng cuc Hai quan (2018) va tinh toan cta tac gia
Bang s6 liéu trén cho thay trong giai doan 2010-2017, kim ngach xuét khdu cta Viét Nam noi
chung chuyén bién theo chiéu huwéng tét vai tbe do téng trung binh dat khoang 15%/nam va lan dau
tién dat kim ngach xuét khau & mdc vwot ngwéng 200 ty USD vao ndm 2017. Trong d6, khu vwe
FDI da c6 nhirng dong gép rat I&n. Cu thé, néu nhw ndm 2010, khu vuwc FDI chi chiém chwa dén
50% téng kim ngach xuat khau clia ca nwéc thi con sb do da 1én dén trén 70% vao nam 2017 va
can can thwong mai ctia khu ve FDI dang bién chuyén theo chiéu hwong tich cwe. Diéu nay co thé
duwoc ly gidi la do dinh hwéng thu hat FDI ciia Viét Nam trong thoi ky cdng nghiép héa, hién dai hoa
dat nwéc la hwdng manh vé xuat khau nén tinh dén hét nam 2017 trong sb cac doanh nghiép duwoc
cép phép thi cé trén 50% dw an FDI con hiéu lwc co tao ra san phan xuat khau, nhiéu doanh nghiép
c6 quy md dau tw 1én, 100% san pham xuét khdu nhw Robotech, Nipro Pharma, Bridgestone,... Dac
biét, khu virc FDI van 1a khu vire chil dao trong viéc san xuét mot s mat hang xuét khau cha luc,
dién hinh nhw mat hang dién tt. Theo Tong cuc Thong k& nam 2017 [6], cong nghiép dién t&r d&
déng gop khodng 33% téng kim ngach xuét khau cua Viét Nam v&i cac nha dau tw chinh 1a Han
Quéc, Singapore va Nhat cung v&i cac nhan hang ndi tleng nhw Samsung, LG, Panasonic,... Trong
doé, khu vwe FDI chiém trén 95% kim ngach xuat khau cla dién tt Viéet Nam. Nhw vay, co the théy
viéc st dung vdn FDI trong linh vire sdn xuét da mang lai cho xuét khau cla Viét Nam két qua tét.
Tuy nhién, diéu do cling thé hién thay vi phat trién khbi doanh nghiép trong nwéc, Viét Nam dang
ngay cang phu thudc vao khdi doanh nghiép FDI dé phat trién xuat khau. Diéu nay c6 thé dan dén
rdi ro cho xuét khau cta Viét Nam béi xuat khdu cta khdi doanh nghiép FDI chiu sy chi phdi béi
chudi cung ng toan cau. Néu cé bién dong xay ra véi nhirng chudi gia tri nay thi xuat khau cta Viét
Nam sé bi anh hwdng tram trong.
3. Két luan
Trong nhi*ng ndm qua viéc thu hut va st dung vén FDI tai Viét Nam da theo dung dinh hwéng
coéng nghiép hoa, hién dai héa va khu vwc FDI d& gitr mét vai trd quan trong trong viéc bd sung vén
cho nén kinh té. Bang viéc van dung cac chi tiéu: Mirc dd déng gép cua khu vue FDI vao tdng thu
nhap quéc noi, ddng gop cla khu vre FDI vao ngan sach nha nwéc, chi sé NNSNN/Vé6n dau tw khu
vic FDI va déng gép cuia khu vire FDI vao xuét khau, bai viét da cho thay két qua cua viéc st dung
ngudn vén FDI déi vai kinh té cta Viét Nam duwoc thé hién rd théng qua cac khia canh nhw: gép
phan dang ké vao téng trwdng kinh té chung cla ca nwéc, tdng thu cho ngan sach nha nwéc, thuc
day xuat khau. Tuy nhién, viéc phu thudc Ién vao ngudn vén FDI dé& phat trién kinh té néi chung va
phét trién xuét khau néi riéng c6 thé dat Viét Nam vao tinh thé bi déng trwdc nhirng bién dong cla
nén kinh té toan cau.
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(PNG DUNG PHI'ONG PHAP BOSTON CONSULTING GROUP (BCG) VA
HIERARCHICAL CLUSTER ANALYSIS TRONG PHAN TiCH SO SANH CAC
BEN CANG CONTAINER KHU VI’C HAI PHONG

APPLICATION OF BOSTON CONSULTING GROUP (BCG) AND
HIERARCHICAL CLUSTER ANALYSIS IN COMPARATIVE ANALYSIS OF
CONTAINER TERMINALS IN HAIPHONG CITY

NGUYEN MINH BU’C*, PHAM THI YEN
Khoa Kinh té, Truong Pai hoc Hang hai Viét Nam
*Email lién hé: ducnguyen@vimaru.edu.vn
Tém tat
Hai Phong la thanh phé bién noi tap trung sé lrong I6n bén cang cla ca nuéce, phuc vu sén
lwong hang héa cé téc do téng trurdng nhanh trong nhitng ndm gén day, dac biét la hang
container. V&i cac bén cang container ndm sét nhau doc trén bo séng Cam cho t6i khu vure
Binh Vi, Lach Huyén, sw canh tranh giita cac bén céng la vé cung gay gat. Bai bdo nay
hwéng téi phan tich so sanh cac bén céng container trong khu vurc véi (rng dung cda hai
phwong phap dinh lwong Boston Consu/t/ng Group (BCG) va Hierarchical Cluster Analysis.
Phuong phap thee nhét dua trén thi phan clia céc bén cang va pth’ng phap thir hai dwa trén
mét nhém céc yéu té canh tranh chi yéu sé phan nhém cac bén céng container va cung céap
mét burc tranh téng thé vé thi truong dich vu cadng container dja phuong.
Tir khéa: Bén céng container, thanh phé Hai Phong, Boston Consulting Group, Hierarchical Cluster
Analysis.
Abstract
Haiphong is the city where large number of terminals locates with high speed of throughput
increase in recent years, especially containerized cargoes. All the container terminals in
Haiphong city locate on the Cam River bank from the city center to Dinh Vu, Lach Huyen
area and this situation enhances the fierce competition between local competitors. The paper
will perform a comparative analysis on the local container terminals with the application of
Boston Consulting Group (BCG) and Hierarchical Cluster Analysis. The first methodology
uses the terminals’ relative market share whereas the later use a set of major competitive
factors in order to classify all competitors as well as provide an overview on the local
container terminal industry.
Keywords: Container terminals, Haiphong city, Boston Consulting Group, Hierarchical Cluster Analysis.
1. Dat van dé
Cang bién Viét Nam dwoc chia thanh 6 khu vuc, trong d6 khu vwc cang bién phia B&c t
Quéng Ninh d@én Ninh Binh va khu viwc cang bién Déng Nam Bo 1a hai khu vuc c6 lwong hang
container chiém trén 90% san lvong hang container toan quéc Tai khu vic phia Bac, Iuong hang
container théng qua chd yéu dwoc phuc vu b&i cac bén cang & Hai Phong trong khi cang Quang
Ninh va Cai Lan chi chiém mot ty [& phan trdm rat nhé. Trong nhirng ndm gan day, tang trwang hang
hda thong qua cang khu viec Hai Phong co tbc dd kha nhanh, nhung ddng thoi, cling xuét hién thém
nhiéu bén cang mai va co s& ha tAng cang bién ciing dwoc cai thién rd rét.

Danh sach cac bén cang container khu vwc Hai Phong dwoc trinh bay trong Bang 1 duoc
phan loai theo vi tri so v&i cdu Bach Pang. Cau Bach Dang, khanh thanh ndm 2018 da phan cac
bén cang container ctia thanh phd thanh hai khu virc véi khac biét rd rét vé mat dia ly, &nh hwéng
dén kha nang khai thac cla cac cang, mang dén lgi thé cho cac cang phia ngoai va bat loi cho cac
cang phia trong do gi¢i han vé c& tau ra vao cang. Trong danh sach nay ciing nhw trong nghién ctru
nay, chi gi¢i han & cac bén cang da c6 lich siv khai thac va sé liéu vé lwgng hang héa théng qua thu
thap dwoc tr ndm 2010 dén 2017. Cang Lach Huyén va Nam Dinh Vi khanh thanh nam 2018, vi
vay, khédng ndm trong pham vi nghién ctu. Cang téng hop nhw cang Hoang Diéu, du ¢ 1am hang
container cling khéng duoc xét dén.

Twong quan vé cung cau, ciing nhw vi tri cac bén cang tap trung & cung mét khu vwe dia ly,
chét lwong dich vu khéng qua khac biét da dan dén sy canh tranh gay gét gitra cac bén cang dé thu
hat ngudn hang. Thi trwdng céng bién Hai Phong, déc biét 1a bén cang container thuc sy dién ra
phirc tap va séi ddng nhirng ndm gan day. Nghién ctru vé thj tredng dich vu cang container, do do,
trd nén quan trong va can thiét dé cac bén lién quan nhw co quan quan ly nha nwéc, nha dau tw,
ngwdi khai thac, khach hang cé co s& cho nhirng quyét dinh cGia minh.
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Béang 1. Danh séch va san Iwong bén cang container khu vwe Hai Phong (2010 - 2017)
Don vi: nghin TEUs

STT Eg:t;’;':e‘-‘r’ 2010 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Cac cang nam phia trong cau Bach Pang
1 Nam Hai 210 313 232 252 182 244 255 265
2 Poan Xa 219 227 244 237 214 235 240 254
3 Green Port 335 373 396 347 360 350 280 285
4 Chua vé 626 551 446 401 378 315 270 250
5 128 Tan Cang 75 89 116 135 200 195 185
6 Hai An 110 183 277 309 323 293 310
7 Transvina 159 127 104 80 79 113 120 128
Cac cang ndm phia ngoai cdu Bach Ping
8 189 Tan Cang 110 135 169 200
9 Binh Vi 399 439 455 516 574 628 655 690
10 | Tan Vi 327 467 518 639 624 704 788 856
11 | VIP Green Port 165 350 520
12 PTSC Binh Vi 76 155 241 265 238 245 255
13 Nam Hai Binh Vi 280 424 464 510

Nguén: Hiép héi cang bién Viét Nam va Céng vu Hai Phong

2. Lwoc str nghién ciru

V&i tam quan trong vé vi tri chién lwoc ctia khu vwe cang Hai Phong, da co nhiéu nghién
ctru vé& hé théng cang bién néi chung va cac bén cang néi riéng clia thanh phd. Tuy nhién, cho dén
nay, cac dé tai chi yéu dé cap dén van dé vé dich vu cang bién nhw nghién ctru cla tac gia Nguyén
Thanh Thay (2011). Chi mét sé it trong d6 hwéng dén s dung cac phwong phéap dinh lwgng dé do
lwdng, danh gia hiéu qua hoat dong cla cac cang nhw nghién ctu cla tac gia Nguyén Hiru Hung
(2016) trong viéc xay dwng cac chi tiéu kinh té danh gia nang lwc canh tranh cac bén cang Hai Phong
trong d6 cé cac bén cang container. B4o cao ctia Ngan hang thé gi¢i do Luis va déng s (2015)
thwe hién ciing gianh mét phan phan tich va danh gia vé thj trudng cang bién khu vire Hai Phong,
c6 tap trung dén bén cang container nhung chi dirng lai & mic do liét ké, cung cép sb liéu.
3. 'ng dung phwong phap Boston Consulting Group (BCG)

Ma tran Boston Consulting Group (BCG) la mét phwong phap hiéu qua trong danh gia vi thé
canh tranh cla cang container (Haezendock va dong sw, 2006). Phuwong phap nay dwa trén thi phan
clia cac doanh nghiép cang bién trén thj trwdng va mirc tang trudng vé san lwong hang hoéa théng
qua cang dé lap nén mét ma tran phan nhém cac cang container (Notteboom, 1997). Phwong phap
ma tran BCG phan biét cac cang bién trén thj truo’ng thanh 4 nhém riéng biét twong ng v&i cac vi
thé khac nhau: “question marks” am chi cac cang c6 tiém nang Ién trong twong lai do co tbc do ting
trwdng nhanh nhwng thi phan con chwa 6n dinh, “stars” 1a nhém cac cang tiém nang voi tbc dd téng
trwdng nhanh va thi phan I&n, “cash cows” am chi cac cang da buwéc vao giai doan 6n dinh va “dogs”
am chi cac cang khoéng cé nhidu ky vong phat trién trong twong lai.

Dé lap ma tran BCG cla cac bén cang container trong khu vire, ta st dung lwong hang théng
qua cla cac ndm dé tinh thi phan cla tirng cang va tbc d6 ting trwdng cla tirng cang, sau dé tinh
thi phan twong déi theo cong thirc:

Thi phén twong déi cang i = Thi phan cta céng i/Thi phén cta dbi thi canh tranh ding dédu (1)

Sé liéu dau vao dé tinh toan dwoc 1y tir Bang 1. Thi phan cla cac bén cang dworc tinh theo
s6 liéu ndm 2017 va téc dd ting trwdng tinh dwa trén thay doi vé san lwong tr nam 2015 dén 2017.
Két qua cho ta ma tran BCG nhw Hinh 1.

Ma tran BCG cho ta thy khéng cé bén cang nao ndm trong nhdm “question marks” va chi cé
1 cdng nam trong nhém “stars” 1a VIP Green Port v&i tbc dd tdng trwdng nhanh va thj phan Ién. VIP
Green Port khai trirong vao 2014 va ghi nhan san lwgng hang thong qua tr 2015, la mét trong nhirng
cdng mai clia Hai Phong nhwng da nhanh chéng gianh dwoc thi phan dang ké. Co6 ba bén cang
dwoc xép vao nhédm cac cang di vao giai doan 6n dinh 1a Tan Vi, Dinh Vi va Nam Hai Binh Vi. Day
déu 1a cac bén cang da dinh vi dwoc thwong hiéu va vi tri trén thi trwong. Céac cang trong nhom
“stars” va “cash cows” déu nadm phia ngoai cau Bach Dang. T4t ca cac bén cang con lai dwoc xép
vao cling mot nhém, day déu 1a cac cang cii, ndm phia trong cdu Bach Béng hodc c6 co sé ha tang
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han ché. Phuwong phap Hierarchical Cluster Analysis tiép theo day sé tiép tuc phan nhom cac cang
container trong khu virc dia trén cac yéu to canh tranh co ban, trong do, da sb la cac yéu to6 phan
anh trinh dé co s& ha tang cang bién trong khu vurc.

Question Mark
Stars VIP Green Port

Toc do tang trwdng

Pinh Vii Nam Hai Dinh Vii

Cash
cows

Dogs

Thi phian tirong déi

Hinh 1. Ma trdn BCG cua cdc bén cang container khu virc Hai Phong
4. 'ng dung phwong phap Hierarchical Cluster Analyis
Hierarchical cluster analysis la phwong phap dwoc (rng dung réng rai trén nhiéu IT‘nh vire nhw
kinh doanh va marketing, khoa hoc may tinh va khoa hoc xa héi. Trong cac nghién ctru vé cang bién,
Cabral va déng s (2014) két luan day la phu’o’ng phap phu hop véi bat ky co s& dir liéu vé cang
bién nao va cé thé ap dung & bat ky khu vic cang bién nao trén thé gi¢i. Cabral va ddng sw (2014)
ung dung phuo’ng phap nay trong viéc phan tich so sanh va phan loai 17 bén cang container & Brazil
dé chi ra cac cang hang dau va cac cang co thuc trang yéu kém nhét. Png dung ctia phwong phap
nay la viéc phan nhom cac déi twong (& day 1a cac gang container & Hai Phong) dwa trén cac dac
diém da chieu cua doi twong do, ma & day la cac yeu to canhxtranh,ccy ban cta cac cang. Vé ban
chat, phwong phap nay sé gom nhirng doi twong cd cac dac diem giong nhau nhat ve mot nhom va
qua phan tich dac trung cia nhom, ta lap nén dxu’qc blrc tranh téng thé céci nhom doi thi canh tl;anh
V@i cac dac treng riéng. Co ba cach tiép can dé nhom cac cang co6 dac diem twong dong co thé ap
dung la (Szekely va dong sw, 2005):
- Phwong phap Single-linkage hay nhom cac cang cé dic diém giébng nhau nhét trude
ds (A, B) = minjey jepd) (2)
- Phwong phap Complete-linkage hay chon ra cac cang cé dic diém khac nhau nhét trude
dci(A, B) = maxiey jepdi; (3
- Phwong phap Group-average hay phan nhém dwa trén mirc twong ddng binh quan gitra
cac nhém: dga = ﬁZieA Yjen dij (4)
ANB
Céc yéu t6 canh tranh co’ ban gitra cac bén cang container dwoc str dung trong nghién ctru nay la:
- San lwvong hang hoéa théng qua: phan anh sw hdp dan ctia cadng ddi véi hang hoa;
- S6 lwong cau tau: cho biét sb lwong tau tbi da cé thé dwoc phuc vu cing mét luc tai cang;
- Chiéu dai cau tau: phan anh kich thwéc tau co thé dwoc phuc vu tai khu vire cau tau ciing
nhw kha nang thiét [ap nhiéu mang lam hang cung mét luc;
- 86 lwgng can cau: phan anh kha ndng lam hang va giai phéng tau;
- D6 sau trwdc bén: phan anh kich thwdc tau cé thé cap bén lam hang;
- Dién tich bai container (CY): phan anh kha nang lwu trir hang container trong cang;
Day déu la cac yéu t6 dwoc st dung phd bién trong cac nghién ciru vé canh tranh cang bién
trwdc day va dwoc cac hoc gia trén thé gioi thira nhan rong rai. Phwong phap Hierarchical Cluster
Analysis c6 thé dwoc thye hién véi phan mém SPSS va so liéu dau vao tir Bang 2.
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Béng 2. Céc yéu t6 canh tranh co’ ban cua cdc bén cang container khu vwe Hai Phong

P . £ . 5 | Chidudai | POsau |
STT Béen cang San lwong Sg can So\cau cAu tau tru;o’c Dién tich
container (,000 TEUs) | cau b& tau m) t()er)\ CY (ha)
m
1 Chia Vvé 250 4 5 848 8.4 20
2 Tan Va 856 4 5 980 9.4 51
3 Dinh Vi 690 2 2 425 9 21
4 Nam Hai 265 2 1 144 7.8 7
5 Nam Hai Binh Vi 510 4 3 450 11 15
6 Hai An 310 2 1 150 8.5 15
7 PTSC Binh Vi 255 2 1 250 8.5 13
8 Doan Xa 254 2 1 220 8.4 8
9 Green Port 285 3 2 320 7.8 10
10 | VIP Green Port 520 4 2 400 11 10
11 | Transvina 128 2 1 169 7.8 5
12 | 128 Tan Cang 185 3 3 480 8.5 10
13 | 189 Tan Cang 200 3 2 403 8.7 20

Nguén: Cang vu Hai Phong
Két qua phan nhém dworc thé hién trong Hinh 2 sau day:

0 5 10 15 20 25
1 1 1 1 1

Hinh 2. Cay phan nhém bén cang container khu viwec Hai Phong

Két qué phan nhém dwoc thé hién trong Hinh 2, theo do, cac bén cang container khu vuc Hai
Phong c6 thé dwoc chia thanh 4 nhém. Nhém thi nhét va the hai méi nhém cé 1 bén cang 1an luot
la Chua V& va Tan Vi. Nhém thir 3 ¢6 3 bén cang la Dinh Vi, Nam Hai Dinh Vi va VIP Green Port.
Nhém thir 4 gdm 8 bén cang con lai trén khu vire Hai Phong. Béc trwng cia nhdom 1 1a bén cang ¢
co s& vat chat tét thé hién & sé lwong cau tau, chidu dai cau tau, sé can ciu b, dién tich bai CY
nhwng han ché vé d6 sau trwdc bén va san luwong container théng qua thi khéng twong xing véi
c6ng suét téi da. Dac trwng clia nhdm 2 1a bén cang dan dau khu vic vé san lwong théng qua ciing
nhw cé co sé vat chat dan dau vé tat ca cac mét. Dac trung ctia nhdm 3 1a cac bén cang cé co s&
vat chat tét va san lwong tuy khéng bang cang Tan Vi & nhém 2 nhwng vuwot trdi so véi cac cang
con lai ctia khu viec. Nhém thi 4 ¢6 sb lwong bén cang I16n nhat véi dic trwng |a cac bén cang co
hé théng co s& vat chat han ché, véi chi 1 hodc 2 ciu tau va san lwong hang théng qua thap.
5. Két luan

Qua hai phwong phap dinh lvong, phucyng phap thtr nhat Iap nén ma tran BCG dwa trén thi
phan twong dbi va téc do tang tredng ve san lwong cua cac bén cang va phwong phap thir hai Iap
nén so doé cay dwa trén mot so cac chi tiéu khai thac phan anh strc canh tranh clia cac bén cang
container, két qua phan nhém bén cang container khu viwc Hai Phong tir hai phwong phap déu kha
twong déng. Theo do, thi trwdng cang container Hai Phong dwoc dan dau béi 4 bén cang Tan Vi,
Binh Vi, Nam Hai Dinh Vi va VIP Green Port. Trong d6, Tan Vi va Binh Vi da khai thac trong nhiéu
n&m va hai cdng Nam Hai Dinh Vi va VIP Green Port du di vao hoat dong sau lan lwgt vao cac nam
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2014, 2015 nhwng déu dwoc khai thac bai nht"fng doanh nghiép ky cwu la Gemadept va Viconship
nén voi i thé vé mat dia ly cling nhu co’ s& vat chét da nhanh chong chiém linh thi truong. Ngoai
thi phan, day cting la cac bén cang co sw twong ddng vé quy mé va cac dic trwng khai thac co ban
va s€ la nhirng ddi tha canh tranh truc tiép trong thoi glan t&i. Cac bén cang con lai, dac biét la cac
bén cang nam phia trong cau Bach Déng sé rat kho dé canh tranh song phang v&i 4 bén cang dan
dau ké trén. Tuy nhién, vé&i viéc sb lwong Ién cac bén cang cé twong dong vé chat lwong dich vu va
thi phan tap trung & nhédm nay, su canh tranh sé tiép tuc cang thang va tiém an cac nguy co vé sw
thiéu lanh manh trong méi trwong canh tranh, kim ham s phat trién cta cang bién dia phwong néu
khéng c6 sy quan Iy va diéu chinh tir phia cac co quan chirc nang. Day cling la bai toan dat ra voi
cac doanh nghiép cang bién trong nhém nay khi cac chi tiéu nhw s6 lwong cau tau, chidu dai cau
tau, dién tich bai CY, do sau trwdc bén gan nhw khong thé thay déi thi chét lweng dich vu sé dong
vai trd quan trong aé tao nén strc hap dan déi voi khach hang hon 1a tap trung vao biéu gia. Khac
biét duy nhét gitra hai phwong phap la trwdng hop bén cadng Chua V&, cé truyén théng hoat déng
lau ndm va quy mé co s vat chat & mure tét trong khu v nhung san lwong lién tuc sut giam va
dan mét thi phan vé tay cac dbi tha canh tranh.
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DANH GIA VIEC THUC THI CONG vGC CLC
TRONG SU’ CO TRAN DAU ERIKA

ASSESSMENT OF IMPLEMENTATION OF CLC IN THE ERIKA INCIDENT
PHAM VAN TAN
Khoa Hang hai, Trirong Pai hoc Hang hai Viét Nam
Email lién hé: phamvantan@vimaru.edu.vn
Tém tat
Tir khi ra doi, céng wéc quéc té CLC déng vai tro quan trong trong viéc bdi thuong thiét hai
6 nhiém dau tir tau. Do vay, cac nwéc thanh vién cua céng wéc quéc té CLC dang né luc
thuc thi céng wéc CLC va Céng wéc Quy. Hau hét cac quéc gia thanh vién da ban hanh céc
luét cu thé phan anh diéu khoan lién quan trong céng wéc CLC. Mét sé quéc gia khac thuc
thi théng qua céc van bén don I8 ctia phép luat quéc gia. Trong bai bao nay, tac gia di sdu
phén tich viéc thi hanh céng uéc CLC théng qua suw c6 tran déu Erika.
Ttr khéa: Sw cé tran déu Erika, CLC, O nhiém dau tau.
Abstract
Since it was adopted, CLC convention plays an important role in the compensation of ships'
oil pollution damage. Therefore, State parties to the CLC regime are making progressive
effort in the implementation of the 1992 CLC and the 1992 Fund Convention. Most of the
States parties have enacted specific laws reflecting relevant provision of the CLC regime.
Some other States implement the CLC regime through fragment parts of national legislation.
This article, the author deeply analyzed the implementation of the CLC convention through
Erika incident.
Keywords: Erika incident, CLC, Ships’ oil pollution.
1. Gi&i thiéu sw c6 tran dau Erika

Erika la mot tau chd dau véi téng trong tai 19.666 GT dwoc ddng méi vao nam 1975. Vao
ngay 7/12/1999, tau Erika neo dau tai cau tau clia nha may loc dau Flandres tai Dunkirk - Phap dé
l4y 30.884,431 tAn dau nhién liéu c6 ham lweng lwu huynh cao (1 dau hang), cung véi 227 tan dau
nhién liéu va 131 tAn dau diesel clia tau. Vao ngay 08/12/1999, tau Erika bat dau chuyén hanh trinh
tw Dunkirk - Phap dén Livorno - Italy. Trén tuyén hanh trinh, tau Erika g&p phai thoi tiét xau va da bi
d&m & Vinh Biscay, cach b& bién Brittany, Phap khodng 60 hai ly vao ngay 12/12/1999 [3]. Hau qua
la khodng 19.800 tan dau hang trén tau Erika da tran ra bién anh huwéng dén khoang 400 km b bién
ctia Phap, anh huéng dén moi trwong bién, hé sinh thai, thly san ciing nhw nganh du lich. Tuy
nhién, tat ca cac thay tha doan trén tau da duwoc clru sbng mét cach an toan.

2. Phan quyét cia Toa an so tham déi véi sw cd tran dau Erika

Toa an hinh sy so thdm ctia Phap da ap dung cén c phéap ly la cac cdng wéc qubc té bao
gdm: Cong wéc UNCLOS 1982, Cong wéc qudc té lién quan dén sy can thiép trén bién ca trong
trwdng hop tai nan gay ra 6 nhiém dau 1969 (Intervention 1969), MARPOL 73/78, CLC 1992, Cong
wdc Quy 1992 va luat phap cta qubc gia Phap.

Mot mét, Toa an da dwa ra cac céo budc hinh sw vé tdi 6 nhiém chéng lai chi tau Erika - cong
ty Tevere Shipping Company Ltd, chd tich cha cong ty quan ly tau - Panship Management and
Services Srl, phé giam dbc Trung tam glam sat - CROSS, ba sy quan Hai quan Phap chju trach
nhiém kiém soét giao théng ngoai khoi bo bién Brittany, dang kiém Registro Italiano Navale (RINA),
cobng ty dau mé Total SA va mét sb nhan vién cao cap cla cong ty nay [5]. Cu thé, dai dién chi tau
(Tevere Shipping Company Ltd.) va cha tich cong ty quan ly (Panship Management and Services
Srl) bi két toi vi khéng duy tri bado dwédng tau phu hop, dan dén sy &n mon tau; dang kiém (RINA) bi
két toi vi sy thiéu than trong trong viéc gia han gidy chirng nhan déng kiém cua Erika trén co' s& mot
cudc kiém tra dwdi mirc tiéu chuan cta nghé; Total SA da dwoc tuyén an vo tdi khi thwe hién cac
hoat ddng dang kiém ctia minh truéc khi thué tau Erika.

Mat khéac, cac phan quyét dan sy da dwoc Toa an so thadm tai Paris dwa ra dwa trén co sé&
luat phap cta québc gia Phap. Viéc dén bu thiét hai dwoc dwa ra dwa trén cac cong wéc quéc té co
lién quan, cu thé [a CLC 1992 va Quy 1992. Can lwu y réng Phap I& mét thanh vién cla ca hai cong
wéc CLC 1992 va Quy 1992 [7]. Toa &n phan quyét bén bén chiu trach nhiém vé thiét hai do vu viéc
gay ra bao gdm thiét hai kinh té, thiét hai cho biéu twong clia mot sé khu vuc va dé thi, thiét hai vé
tinh than, thiét hai méi trwdng va thiét hai cho hé sinh thai.
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Trong quyét dinh ctia minh, Tda an cho rang ngwdi thué tau khong phai 1a Tdng cong ty dau
mé Total SA ma 1& mét trong nhivng coéng ty con clia Total SA. Do d6, Total SA cé thé khong tan
dung duoc loi ich theo Diéu I11.4 (c) ctia CLC 1992 [5].

Mat khac, Toa an cho rang dang kiém RINA khong dwoc bdo vé béi cac quy dinh ctia CLC
1992, vi ho khdng thuéc nhém ngudi thye hién dich vu phuc vu cho tau. Mac du RINA da cho réng
minh thuc hién nhiém vu nhw 1& mét nha cung cép dich vu, do d6 né bj loai trir khdi viéc ap dung
Diéu Il (4) (b) ctia cong wéc CLC 1992, tdoa an cho rang diéu trén chi 4p dung véi nhirtng ngu i
khéng phai 1a thay tha doan, ma cung cép dich vu tryc tiép t&i hoat ddng hang hai cla tau. Do do,
céac dich vu dwoc thue hién bdi hang RINA dbi véi Erika trong trwong hop nay khong thé dap (rng
didu khoan trén, nén khong thé ap dung duoc [5].

Toa an két luan rang, phap luat ctia Phap phai dwoc 4p dung cho bdn bén da néu & trén va
do d6 bdn bén phai cé trach nhiém dan s vé& hau qua cuta sw cb tran dau trén.

3. Quyét dinh ctia Toa phuc tham déi véi sw c6 tran dau Erika [5]

Trong Tda 4an hinh sy phic thdm & Paris, cd ban an hinh sy va sé tién phat cta Toa an so
thdm vé trach nhiém ddi véi hanh vi pham t6i gay 6 nhiém trong sw cb tran dau Erika da dwoc xac
nhan.

V& trach nhiém dan sw, Toa an phuc thdm du theo Diéu 111.4 (a) cia CLC 1992, da phan quyét
rang dai dién chd s& hiru dang ky tau Erika la dai ly ctia chd tau phai chiu trach nhiém. Do dai dién
cla chl s& hiru dang ky tau da bi phan quyét rang cé hanh déng thiéu than trong va véi kién thire
nhan biét rang hanh dong thiéu than trong dé cé thé gay ra hau qua, do dé da bi twdc di sw bao hd
theo quy dinh ctia cong wéc CLC 1992. Do d6, Toa phic thdm da xac nhan ban an vé trach nhiém
dan sy cla dai dién chd s& hiru dang ky tau Erika.

V& phia chi tich cong ty quan ly tau, Toa phic thdm phan quyét réng 6ng khéng phai 1a dai ly
hay la nhan vién cla mét céng ty thwe hién dich vu cho tau theo Diéu I11.4 (b) cGa cong wdc CLC
1992, do d6 khéng duwoc bao vé theo cac quy dinh lién quan ctia cong wéc CLC 1992. Phan quyét
cla Toa an so thAm tai Paris da dwoc xac nhan.

DPéi voi dang kiém RINA, khéng thé dwoc coi la ngwoi thyee hién dich vu cho tau theo dinh
nghia cta Diéu lI1.4 (b) ciia CLC 1992. Tuy nhién, Toa an phan quyét rang, trong viéc ban hanh cac
gidy chirng nhan thi dang kiém RINA da hoat dong nhu mét dai ly ctia Maltese, ma tau Erika dang
treo c& Maltese. Theo phong tuc qudc té, mot qudc gia khéng thé dwoc dwa ra xét x& trwdc thdm
quyén ctia mét quéc gia khac. RINA da thay mat cho Maltese dé cép gidy chirng nhan theo quy dinh
clia Maltese, do d6 Toa phic thdm cho réng dang kiém RINA sé& dwoc hwdng loi tir didu nay. Tuy
nhién, RINA da t&r bd loi ich nhw vay do khéng vién dan & giai doan tha tuc td tung. Do d9, trach
nhiém dan s clia dang kiém RINA cling da dwoc xac nhan.

Déi v&i Total SA, Toa an phuc Paris da phan quyét rdng Total SA thuc té la ngudi thué tau
Erika, nén cé thé hwédng lgi ttr cac quy dinh tai biéu Ill.4 (c) cha CLC 1992. Do do, Toa phuc tham
cho rang Total SA khéng ¢6 trach nhiém dan su.

Toa phuc thdm gi nguyén cac yéu cau vé cac bién phap don dep, phuc héi, thiét hai vé tai
san va ton that kinh té. Bong thoi, da xac nhan quyén boi thwong thiét hai vé tinh than cho chinh
quyén dia phwong va cac bén dan sw khac. Hon niva, da chép nhan quyén bbi thwong thiét hai vé
moi trwdng thuan tay, tie | thiét hai dbi voi cac nguon tai nguyén mai trwdng phi thi trwdng tao
thanh moét loi ich hop phap. Toa phuc thAdm cho rang & nhiém da anh hwéng vao trong vung lanh
thd, do d6 chinh quyén cla cac vung lanh thd nay cé thé yéu cau bbi thudng cho nhirng thiét hai 6
nhiém trwc tiép hodc gian tiép gay ra cho ho.

Tiép tuc khang céo bdi Céng ty TNHH Van tai bién Tevere, RINA va Total SA cho Toa an
Giam dbc thdm van dang cho gidi quyét.

4. Panh gia tac dong cua CLC d6i v&i vu an

D&i v&i hanh ddng dan s phét sinh tir sy ¢ trang dau Erika, Toéa an so tham tai Paris thay
can thiét dé xac dinh xem nhirng ngudi co trach nhiém hinh sw vé t6i 6 nhiém sé phai chiu sw ap
dung ctia CLC 1992 hay khong. Ngoai ra cau hdi truéc Toa an la liéu tda an hinh sy cé thdm quyén
hay khéng cé thdm quyén dé xac dinh cac yéu ciu bdi thuwong dbi véi ho. Toa an cho rang CLC nam
1992 da khong twdc doat quyén dwoc bdi thuwdng thiét hai clia cac bén dan sy dbi véi cac thiét hai
ma ho gay ra trong Tda an Hinh sw. Theo luat phap cia Phap, sw tén tai ciia mot yéu ciu bdi thuwdng
d&c biét Ia khong du dé loai bd né khdi thdm quyén ctia Toa an Hinh sw.[6] N6 chi dworc loai bd néu
CLC 1992 quy dinh rd rang rang cAm viéc dwa bat ky yéu cau bdi thudng thiét hai dan sy nao dén
Tda an Hinh sw. Tuy nhién, CLC 1992 khéng cé quy dinh rd rang dbi véi diéu do.
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Yéu cau bdi thwong thiét hai do 6 nhiém dau theo CLC 1992 vé& co ban 1a hanh dong dan s
trai ngwgc voi hanh dong toi pham hinh sw. Quyét dinh doi bbi thwong thiét hai 6 nhiém do sw cb
tran dau Erika dwa trén phan quyet cua Tda an hinh sy so thdm lién quan dén té tung hinh sw. Cau
hdi dat ra & day la diéu gi s& xay ra néu cac bén bj két téi hinh sw khong chiu trach nhiém vé t6i hinh

sw? Diéu dé c6 lam déng lai kha ndng dwa ra cac khiéu nai trwdc tda an lién quan vé trach nhiém
dan sy theo CLC 1992 khéng? Hodc cac nan nhan c6 thé yéu cau bdi thuwong theo luat dan s lién
quan ma c6 thi hanh luat CLC 19922 Néu khéng cé quyén dan sy ma hanh doéng tdi pham hinh sw
da khong thanh céng, thi quyén hanh dong dan sy theo CLC 1992 sé& bi méat. Do do lam cho ché do
CLC 1992 mét di vai tro.

Hon niva, so véi thd tuc t tung dan sw, tha tuc t6 tung hinh sy thwdng méat nhidu thoi gian
hon. Do d6, xét x trach nhiém dan sw va bdi thwdng thiét hai trong tda an hinh sw c6 thé can tré
muc dich cta ché d6 CLC dé bdi thwdng kip thdi. Ciing theo thdi gian vu an hinh sy dwoc quyét
dinh, nguoi ta c6 thé méat quyén yéu cau bdi thuong theo CLC 1992 do hét thoi han dé dwa hanh
dong khiéu nai, do d6 cong ly bi tir chéi.

Theo quy dinh ctia CLC 1992, thi chi cé chui tau phai chiu trach nhiém vé thiét hai do 6 nhiém
dau [1]. Tuy nhién, theo nhw phan quyet tr vu tran dau Erika, cong ty quan ly tau Erika, ngwoi thué
tau ciling dwoc coi la cdng ty ddu méd chiu trach nhiém va dang kiém ciing phai déi méat véi hanh
ddng dan s cd lién quan trong vu viéc Erika.

Céng ty quan Iy chiu trach nhiém phdi hop v&i chi tau trong viéc duy tri, stra chiva, bao duwéng
tau, khoéng thé dwa ra Iy do giam chi phi, dan dén gay nguy hiém cho sw an toan cla tau. Do do,
trach nhiém dan su khong dwoc loai trir theo CLC 1992. Diéu nay cé thé tdng cwéong trach nhiém
clia cac cong ty quan ly vi ho s& nhan thirc dwoc rdng minh cling phai chiu trach nhiém vé hanh vi
va thiéu sét ciia minh.

V& phia ngudi thué tau Erika, tai thdi diém xay ra sy ¢, ngwdi thué tau da cé hanh dong bat
cén trong viéc khoéng hiy bd chuyén di cta tau gia, ma viéc quan ly va bao tri ky thuat lai bi gian
doan. Tuy nhién, sy thiéu than trong clia nguoi thué tau Erika khéong dd cdn cr danh gia hanh dong
bat can do cé y dinh gay thiét hai hodc thiéu than trong véi kién thirc d& nhan biét réng thiét hai ¢
thé xay ra theo nhuw quy dinh ctia cdng wéc CLC 1992 [1]. Nhw vay, rat khé cé thé chirng minh rang
hanh déng béat can do cé y dinh gay thiét hai hoac thiéu than trong véi kién thirc dé nhan biét rang
thiét hai c6 thé xay. Didu d6 dan dén cac bén lién quan dé dang thoat tdi vai I6i nay.

Theo quy dinh ctia CLC 1992, thi chi nhirng thiét hai 6 nhiém va chi phi cla cac bién phap
phong nglra sé duwgc dén bu [4]. Con dbi vai thiét hai tinh than khéng dworc coi a thiét hai dwoc bao
chum trong thiét hai & nhiém. Tuy nhién, tir quyét dinh trong vu viéc Erika, c6 thé thay rang boi
thwdng thiét hai cho biéu twdng cha khu vwc va dd thi, thiét hai vé tinh thén va thiét hai cho moi
trwdng va sinh thai cling dwoc lwu y dé boi thwong. Theo y nghla chung vé thiét hai 6 nhiém dugc
quy dinh trong cong woc CLC 1992, cac toa an quéc gia cé thé giai thich diéu khoan dé bao gom
nhirng diéu khéng duoc dw tinh bdi cac nha lap phap trong viéc chép nhan thda thuan quéc té cé
lién quan. Ngoai ra, trong trwdng hop khéng cé diéu khoan lién quan trong CLC 1992, céac luat khac
c6 thé dwoc ap dung dé yéu ciu bdi thwdng thiét hai 6 nhiém dau.

Hon nira, theo quy dinh tlr cong wéc, chi cé chl s& hivu déng ky tau méi dwoc quyén gidi
han trach nhiém phap ly. Nhw vay, cht s& hiru dang ky tau da dwgc hwéng lgi, con cac bén khéng
phai chi s& hiru tau sé khéng duwgc hwédng lgi tlr gidi han trach nhiém phap ly theo CLC 1992. Tuy
nhién, ho c6 thé dwoc hwdng loi tir Cong wéc vé gidi han trach nhiém phap ly dbi véi cac yéu cau
bdi thwerng hang hai nam 1976 (LLMC 1976) [2]. Tuy nhién, gi&i han ctia cong wéc nay khéng nhivng
thap hon cac cong wéc khac ma con kho cé thé ddm bao viéc bdi thwdng thét hai cho cac nan nhan
tlr cac bén ma khong phai cha tau.

5. Két luan

Tw khi dwoc théng qua, cdng wéc qubc té CLC dong vai trd quan trong trong viéc bdi thwong
thiét hai 6 nhiém dau ti tau. Do vay, cac nwoc thanh vién clia cdng wéce quéc té CLC dang nd lwc
thwe thi cong wéc. Hau hét cac quéc gia thanh vién da ban hanh cac luat cu thé phén anh diéu khoan
lién quan trong cong woc CLC. Tuy nhién, sw khac biét trong viéc giai thich tw phap cla cac qubc
gia co6 thé khac nhau dan dén muc dich théng nhat cia céng wéc co thé bi anh hwéng. Do vay,
chdng ta can phai nghién ctru viéc thi hanh cong wéc théng qua luat quédc gia ciing nhw théng qua
cac ban an dién hinh - sy ¢ Erika.
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BAN VE MO HINH TO CHU’C TRONG TAI HANG HAI TREN THE GIOI
VA VIET NAM
OMMENT ON THE MARITIME ARBITRATORS ORGANISATIONSIN
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Khoa Hang hai, Trwong Pai hoc Hang hai Viét Nam
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Tém tit
Trong tai hang hai da tré thanh mét hinh thirc gidi quyét tranh chép phé bién ngoai téa an
dbi v&i céc tranh chép thudc linh vire hang hai, tuy nhién, thuat ngir nay chua duwoc str dung
réng réi & Viét Nam. Bai viét duoc thuc hién véi muc dich lam ré céc yéu té cén ban lién
quan dén trong tai hang hai nhw nguén phép luét, tranh chép trong hang haivasw chuyén
nghiép cla déi ngi trong tai hang hai. Ttr d6, céc mé hinh té chirc trong tai hang héi trén thé
gi6i sé duoc nghién ciru, so sénh dudi géc dé té chirc va quy ché lam viéc cung voi cac di
liéu phén tich thuc té tir H6i déng trong tai hang hai Luan dén (LMAA). Péng thoi, sw lva
chon va phét trién ctia mé hinh trong tai hang héi tai Viét Nam ciing sé duoc dé cép véi binh
luan va danh gia céc théng tin va di liéu théng ké truc tiép tir Trung tdm trong tai quéc té
Viét Nam( VIAC).
T khéa: Trong tai hang hai, LMAA, VIAC, théng ké thuc té, quy ché trong tai hang hai, lex maritima.
Abstract
Maritime arbitrators have become a popularalternative dispute resolution method in maritime
domain, however, this term has not been well-known in Vietham. This article aims to clarify
the main elements of maritime arbitrators, including source of laws, maritime disputes and
maritime arbitrators professional. From this basic, different maritime arbitrators organisations
are studied and compared with the organisation, proccedings and statistics of The London
Maritime Arbitrations Association (LMAA). Besides, the modal chosen in Vietnam, is
commented with the statistics and reports of Vietnam international arbitration center (VIAC).
Keywords: Maritime arbitrator, LMAA, VIAC, statistics, maritime arbitrators terms, lex maritima.
1. Dat van dé
Hoat dong hang hai la mét linh viee dac thu da dwoc quy dinh trong Luat Hang hai. Theo biéu
1, B6 luat Hang hai Viét Nam nam 2015, linh viec hang hai bao gébm “céc céc hoat dong vé tau bién,
thuyén vién, cang bién, lubng hang hai, cang can, van tai bién, an toan hang hai, an ninh hang hai,
bdo vé méi trurong, quan ly nha nuéce vé hang hai va cac hoat déng khéc lién quan dén viéc st dung
tau bién vao muc dich kinh té, van héa, xa héi, thé thao, céng vu va nghién ctru khoa hoc”. Do vay,
c6 thé hiéu cac tranh chap phat sinh trong Iinh virc hang hai 1a tit ca cac dang tranh chap cé lién
quan dén cac hoat dong ké trén. D& giai quyét cac tranh chép trong linh viec thwong mai, trong tai
thwong mai luén 1a mét phwong thire gidi quyét tranh chip ngoai tda &4n phd bién trén toan ciu. Tuy
nhién, thuat nglr “trong tai hang hai”, dwgc hiéu nhw co quan tai phan trong tai chuyén vé linh vuc
hang hai, trén thuc t&, chwa dwoc phd bién rong rai & Viét Nam, méc du trén thé gidi, trong tai hang
hai da tr& thanh mot dang tai phan chuyén nghiép, la mét hinh thic gidi quyét cac tranh chap hiéu
qua dwoc lwa chon khi tranh chap phat sinh c6 yéu t6 hang hai. Qua thyc, ton tai tir nhiéu thién nién
ki qua, v&i khéi ngudn la trong tai thwong mai néi chung, trong tai hang hai da I&én manh va khong
thé chéi cai 1a mot bo phan phai sinh tlr trong tai thwong mai quéc té. Do d, viéc binh luan vé cac
mé hinh trong tai hang hai trén thé gidi, cling nhw 1a hwéng Iwa chon phat trién ctia mé hinh trong
tai hang hai tai Viét Nam trwéc hét can thiét phai co sw tom tat so lwoc vé ngudn gbe lich st cla
trong tai hang hai cing véi cac diém dac thu cta nganh trong tai hang hai dwdi cac goc d6 nhuw
ngudn phap luat, loai tranh chép gidi quyét, sw hinh thanh thdm quyén va sw chuyén nghiép cla ddi
ngil trong tai hang hai.
2. DPac thu cua trong tai hang hai
Trong tai hang hai la mét bo phan cua trong tai thwong mai quéc té nhwng lai mang nét nhiéu
d&c thu dac biét so véi gbe ban dau, cu thé 1a: ngudn luat ap dung déi véi cac giao dich hang hai,
loai tranh chép giai quyét va dac trwng cla tha tuc té tung trong tai hang hai.
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2.1. Nguén luat ap dung déi véi cdc giao dich hang hai

Tt nhirng tap quan da GU’OFC hinh thanh ttr thoi Hi Lap, La Ma gitra cac thwong nhan hang
hai, trong subt thdi ki Trung cd, lex maritima duoc coi la nguon phap luat cua trong tai hang hai. La
mot phan cla lex mercatoria, lex maritima |a tong thé cac quy tac x&r sw vé hang hai cé s rang budc
thi hanh dwoc thira nhan thong qua qua trinh st dung cho téi tan thoi diém hién tai trong céng dong
hang hai qubc té. Day Ia ngudn luat giao thoa gitra luat quéc gia va phap luat quéc té, cung cap cho
nganh hang hai mét cong cu tw phap cé tinh ap dung cao. Trong thwong mai hang hai, cac tap quan
doéng vai trd diéu chinh quan trong va dwoc thira nhan thi hanh chung béi cac chi thé tham gia quan
hé hang hai. T& xuat phat diém dd, lex maritima da ké thira cho minh, tinh chat ap dung chung de
facto trong cac tranh chap hang hai ma cac chd thé bat budc phai ap dung néu khong mudn bi nhan
phai nhirng hau qua khéng mong muén nhw bi phan biét dbi x&r hodc tham chi bi truc xuét khdi cong
déng thwong nhan [1, 2].

Binh luan tlr viéc ap dung lex maritima cho linh vyc hang hai noi riéng, dén van dé cua phap
luat thwong mai quoc té néi chung, nguyén nhan quan trong nhét, do la thiéu mot hé théng phéap luat
hoan chinh va dong bdé nham muc dich diéu chlnh cac quan he thwong mai quéc té. Ngay nay, con
nguwoi hién dai st dung va ké thira nhirng ngudn phap luat cb xwa nhu lex maritima trong [inh vic
hang hai phai ké& dén Incoterms (Nhirng diéu kién thwong mai quéc té cla Phong thwong mai québc
té - ICC) khi ma vao ndm 1936, ICC d& xuét ban lan dau tién bd cac quy tdc thwong mai nay, bao
gdm 06 diéu kién thwong mai ap dung cho van chuyén bang dwdng bién [3].

2.2. Dac thu tir tranh chép giai quyét béi trong tai hang hai

Mst trong nhing yéu td phan biét trong tai hang hai véi cac linh virc khac thudc thdm quyén
g|a| quyen gidi quyét cua trong tai thwong mai n6i chung, chinh la déi twong cla tranh chap duwoc
giai quyét. Nnirng tranh chap nay thwong hwdng toi nhirng chd thé cha yeu xuat hién trong phap
luat hang hai nhw: cac tranh chép gitra cac bén thué tau trong van chuyén hang héa bang dwéong
bién do viéc khéng thwe hién nghia vy (hodc khéng thwe hién day di cac nghia vuy) b&i ngwoi ban
hodc ngudi van chuyén; bdi thwong thiét hai déi voi hang héa dwoc van chuyén hodc déi véi con
tau la phwong tién van chuyén; tranh chép vé thdi gian lam hang, cham tré trong xép d&. Cac tranh
chép hoan toan c6 thé phat sinh trong qua trinh dong, stra chira tau hay tham chi pha hay tau, cac
hop ddng thué tau, khiéu nai vé bdo hiém c6 lién quan, ctru nan va bdi thwdng thiét hai trong trvong
hop tau chim dém, dam va trén bién. Tém lai, mét tda trong tai dwoc coi la trong tai hang hai néu
bang cach thirc ndo doé, né dan chiéu t&i tau bién.

2.3. Sw chuyén nghiép cuaa déi ngi trong tai hang hai

Lich st trong tai hang hai da ghi nhan vai tro cda thwong nhan nhw la cac trong tai vién. T
thoi ki trung cb, viéc ap dung lex maritima trong bat ki mét tranh chap hang hai phat sinh gitra cac
thanh vién ctia thwong ho sé nhanh chéng dwoc gidi quyét theo secundum legem maritimam, theo
tap quan, 1& cdng binh va cac quy ché xét x&r tw phap cua tda thwong mai (curiae mercatorum) hodc
b&i cac trong tai vién. Vé&i vai trd la ngwdi phan x&r cong bang, cac trong tai vién, hay néi mot cach
khac, c6 thé la cac thwong nhan sbng trong cling mét thanh phd hodc mét thanh bang bt ki dwoc
Iwa chon lam trong tai vi sw thdng tué cac tap quan va luét 1€ dia phwong.

Tai Anh, song song vé&i qua trinh dbng héa lex maritima vao hé théng théng luat (common
law), trong tai da luén la mét phwong thire g|a| quyet tranh chap phé bién cho céac vu viéc lién quan
t&i tau bién gitra cac thvong nhan. Cac van dé tranh chap thwong dwoc dat ra, da dwoc ghi nhan
xung quanh cac van dé& nhu: ki nang hang hai va dia diém phat sinh tranh chap. Trong tai vién
thwdng 1a nhirng chuyén gia, thwong gia lau ndm trong nghé cé lién quan dén tranh chép.

3. Binh luan vé cac mé hinh trong tai hang hai trén thé gi¢i va sw lwa chon cua Viét Nam

Twong tw nhw xuét phat diém gbc 1a trong tai thwong mai, trong tai hang hai dwoc té chive
dwéi hai hinh thire 14 trong tai vu viéc (ad hoc) va trong tai quy ché. Luat Trong tai thwong mai 2010
c6 giai thich: “Trong tai vu viéc la hinh thirc gidi quyét tranh chép theo quy dinh cta Luét nay va trinh
tw, tha tuc do cac bén thoa thuan”. Cu thé, trong tai vu viéc la hinh thirc trong tai tién hanh bén ngoai
cac co s&, trung tam trong tai thwong trwc va dwoc tién hanh bdi chinh cac bén dwong sw. Diéu nay
mang dén cho cac bén lwa chon trong tai ad hoc sy tw do I&n nhung ciing 1a khé khan hon so véi
trong tai quy ché dé tién hanh giai quyét tranh chap. Van dé nay sinh Ién nhat déi véi trong tai ad
hoc dwoc ghi nhan dé la théa thuan trong tai phai luén chinh xac nhat c6 thé dé théa thuan nay cé
thé thi hanh duwgc. Bén canh dd, do tinh bdo mat cao nén viéc tiép can véi cac ngudn thong tin vé
céc vu viéc, vé trong tai ad hoc |1a khong thé. Ngay ca trén thé gidi, trong thue té, so sanh gitra trong

tai ad hoc va trong tai quy ché, “hinh thirc gidi quyét tranh chép tai mét Trung tadm trong tai’, sw phd
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bién cla trong tai quy ché van dwoc thira nhan réng rai hon ca [4]. Chinh vi vay, trong khuén khé
bai nghién ctru, hinh thirc trong tai quy ché sé dwoc phan tich duwéi goc do la mot dang tai phan
trong tai chi yéu trong tranh chép hang hai.

Hién nay, noi dén trong tai quy ché, trong Iinh virc hang hai, ¢ hai cach thirc tb chirc : mét Ia
hinh thanh mét trung tdm chuyén trach trong linh virc hang hai; hai la trong tai hang hai tré thanh
moét bo phan cla trung tdm trong tai thwong mai [5].

3.1. M6 hinh trung tdm trong tai chuyén nganh hang hai

La mé hinh trong tai chuyén trach trong Iinh viec hang hai, cac trung tam giai quyét tranh chap
trén tw xay dwng cho minh cac quy ché riéng vé tb tung va méau riéng khuyén nghi vé thda thuan
trong tai danh cho cac bén trong giai quyét tranh chip. Nham dap (ng véi cac tiéu chuan thé gisi
ciing nhw nhitng bién déi ctia nganh cong nghiép hang hai, cac trung tam trong tai néi chung va céac
trung tam trong tai chuyén nganh hang hai ciing khédng nam ra khoi quy luat, la phai lién tuc cap
nhap va chinh stra, bd sung cac diéu khodn trong tai cting nhw quy trinh tb tung clia trung tam minh.
Nghién ctru trwdng hop tiéu biéu ctia LMAA, Hiép hdi trong tai hang hai Luan-dén, cé thé thay dwoc,
trung tam nay da khoéng chi nhiéu 1an thay abi quy tac t6 tung ma con phan loai ra thanh ba dang
khiéu nai: Quy tac té tung cho tranh ch&p nhd (stra d6i 06 1an vao cac nam 1989, 1994, 1998, 2002,
2006, 2012); quy tac t6 tung cho tranh chap dang vira (hai phién ban 2006, 2009) va Quy tac tb tung
cla Hiép hoi trong tai hang hai Luan-dén (LMAA Terms, cé 05 phién ban 1997, 2002, 2006, 2012).

Thuc tién ghi nhan mét sb trung tam trong tai qudc té chuyén giai quyét cac tranh chap hang
hai ndi tiéng nhu: Hiép Hoi Trong tai Hang Hai Luan Dén, (LMAA), Hoi Trong tai Hang Hai New York,
(SMA), Phong Trong tai Hang Hai Paris, (CAMP), Uy ban Trong tai Hang Hai Tokyo, (TOMAC),
Phong Trong tai Hang hai Singapore.

Theo sé liéu théng ké tir hang luat hang hai HFW, trong ndm 2016, s lwong cac vu viéc gidi
quyét ctia Singapore, véi con sb xap xi trén 120 tranh chap, it hon 10% sé vu viéc cla trong tai hang
hai Luan-don, véi sé lwonglén dén hon 1200 vu viéc. Sé tranh chap hang hai cta Singapore duoc
thu ly b&i cd SIAC (trong d6 SIAC c6 67 vu), SCMA, LMAA (15-20 vu thudéc LMAA) va ICC tai
Singapore trong ndm 2016. Tuy chi thu |i duwéi 10% tdng sb vu ctia LMAA, Singapore chinh la dbi
tha canh tranh I&n nhat déi véi Luan-don.

Tai Hong Kong, Trung tam Trong tai Qudc té Hong Kong, HKIAC, da thu ly gan 36 vu trong
tai hang hai cling trong nam 2016.

Tai Chau Au, Paris da gitr danh tiéng tir lau doi la mot dién dan vé trong tai hang hai. Trong
nam 2016, trong tai Paris da thu ly khoang 20 vu viéc.

Cac trung tam trong tai hang hai dang ké trén thé gi¢i con bao gobm New York, cac nuwéc
Scandinavia va Trung Quéc. Tai New York, ton tai tr 1au mot trung tm trong tai vé tau bién méc du
s6 lwgng tranh chap thu ly van con & con sb khiém tén. Chi ¢ 29 phan quyét ctia Hoi Trong tai hang
hai New York dwoc cong b vao ndm 2016.

Mac du co rat nhiéu trung tdm trong tai hoat dong tai Trung Hoa dai luc, tuy nhién, cac tranh
chap ma céc trung tam nay giai quyét thwong 1a phai cé it nhat mot bén dwong sw ¢ quéc tich Trung
Quéc. Trong tai Hang hai tai Trung Hoa dai luc, tinh t&i thoi diém hién tai, hiém khi dwoc Iva chon béi
nhitng cong ty hang hai quéc té ma khéng c6 quan hé loi ich véi Trung Québc. Chinh vi vay, nhirng
con sb thdng ké lién quan t&i Trung Québc thwéng khéng dwoc cong bd rong rai dé nghién ciru.

Global Maritime References
1800 -

1600
1400
1200

1000 4

T
Singapore Hong Kong London Dubai Paris

Biéu dé 1. Téng sé trong tai vién hang hai trén toan cau tinh dén ndm 2016
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Biéu db théng ké tir hang luat HFW ghi nhan cac dia diém gidi quyét tranh chap hang hai,
ciing la noi tap trung cac trong tai vién hang hai dong nhét, ghi nhan 05 tén tudi I&n d6 1a Luan-don,
Singapore, Hong Kong, Paris va Dubai. Luan-don chiém vi thé doc tén ap ddo. Theo nhirng thdng
ké hang hai gan day nhét, wdc tinh co khoang 1700 trong tai vién ghl danh vao Hiép hdi Trong tai
Hang hai Luan-don cho dén n&m 2016. Dbi tha canh tranh I&n nhat cta Luan-dén chinh la Slngapore
DAt nwdc chau A nay da dan buwéc ty minh xay dwng 1&n danh tiéng nhw la mét trung tam giai quyét
tranh chap hang dau khu vuc trong linh vire thwong mai hang hai. Theo sau Singapore la Hong
Kong (Trung Qubc). Hong Kong da né lwc ghi tén minh vao nhom cac thanh phd hang dau thé gioi
vé gidi quyét tranh chap hang hai, hoan toan tach biét v&i cac chi sé twong (rng cta Trung Hoa dai
luc. Dubai va Paris la hai trung tam c6 lvong giai quyét tranh chap nhiéu sau Hong Kong. Tai Trung
bong, Dubai dang tré thanh mét dau néi khu viwre va toan cau trong linh viee hang hai. Trung tam
trong tai hang hai cac tiéu vwong quéc A rap thdng nhat (EMAC) dwoc thanh 1ap nam 2016 va co6
tham vong tr& thanh trung tam trong tai chuyén nganh hang hai dau tién ctia ving Trung Déng [6].
3.2. M6 hinh trong tai hang hai trong trung tam trong tai thwong mai

DPay la mé hinh ma nhiéu quéc gia chau A lwa chon khi gop Iinh virc hang hai vao cung cac
Iinh vwc khac dé tao lap mot mé hinh trong tai chung giai quyét tranh chép. SIAC (Trung tam trong
tai qudc té Singapore) va HKIAC (Trung tam trong tai quéc t& Hong Kong) Ia hai dai dién tiéu biéu
cho sw thanh céng ctia mé hinh nay. Can clr vao thuc tién sb lwong cac vu viéc tranh chip, mé hinh
trong tai hang hai nam trong trung tdm trong tai ciing ‘ 4
du}ovc a’p dung o V|ét Nam. Cu thé’ trung tAm trong tai S0 vu tranh chap giai doan 1993 - 2017
Viét Nam béat dau di vao hoat dong tr ndm 1993. Trong 180
khoang 16 nam dau tinh tlr ngay thanh lap (1993- 2009) 160
sO lwgng cac vu viéc thu li bdi VIAC con twong déi 140
khiém tén. Trong khoang thoi gian nay, sé lwong vu viéc 120
giai quyét trong 01 nam chwa bao gi® vuot qua mirc tdi 100
da t6¢i 60 vu (Ia mic vu viéc thu |i cao nhat vao ndm g
2009), bao gom ca cac tranh chép vé hang hai. Li gidi ¢
cho sw khiém tén nay la do qua trinh tiép nhan phwong 4o
thire gidi quyét tranh chap bang trong tai ciia cong dong 5o | |
doanh nghiép, ddng thoi, Luat trong tai thwongmai 2010 | I | nin |
chwa ton tai trong giai doan nay ma chi c6 Phap lénh PO N D DPDP O DD D
trong tai 1989 didu chinh. Sau thoi didm 2013, khi Luat ¥ S
trong tai thwong mai da thyc sw co hiéu luc, s lwong cac
vu tranh chap x@ ly b&i VIAC téng I&én dang ké. Tir 2014-
2017, nam nao VIAC ciing xt ly trén dw&i 140 vu viéc, bao
gdm céc tranh chap cé yéu t6 hang hai [7].

Tuy sb lwong cac vu viéc yéu cau giai quyét bdi VIAC da tng 1én trong nhirng nam gan day,
nhwng thuc té da chi ra rang, con sb cac tranh chap hang hai dwoc giai quyét bdi Trung tam trong
tai Viét Nam van con & mic khiém tdn, khong dwoc liét ké cu thé vao cac linh vuc tranh chap cha
yéu thu Ii b&i VIAC.

Biéu dé 2. S6 vu tranh chép giai doan
1993-2017 cua VIAC

Mua bédn 66
Xay dung 36
Dich vy 12
B3o hiém 8
Cho thué 11
Van chuyén
Chirng khodn
Gia cong

Xay dyng ;
24% Dong tau

Khac

o v N e N

Biéu dé 3. Céc linh vwe tranh chap dwoc xir ly béi VIAC trong ndm 2017

Bang qua trinh trich xuat di liéu théng ké clia VIAC, c6 thé nhan thay, cac di¥ liéu tranh chap
hang hai, theo nhw dinh nghta | tat ca cac dang tranh chép lién quan dén mot con tau, cé thé nam
réi rac & céac Iinh vuc tranh chdp nhw mua ban, van chuyén, bdo hiém, dich vu hay cu thé nhét |a
doéng tau. Viéc han ché vé sé lieu théng ké noi trén 1a hé qua tat yéu tir viéc gop trong tai hang hai
vao trong trung tam trong tai thwong mai chung cho tat ca linh vuc. Cac dir liéu vé hang hai sé dwoc
x@ li chung cung véi nhiéu linh vire khac cho cung mét nam hoat déng cuia trung tam trong tai. VIAC
chi dwa ra mot di¥ liéu ré rang nhét lién quan dén trong tai hang hai dé 1a ti 1& phan trdm cac chuyén
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gia hang hai la trong tai vién cula trung tam
nay. Theo con so thong ké vao nam 2014 Chusyéngiabiobim
twr VIAC, c6 t¢i 5% sO lwgng trong tai vién | ™™
ctia Trung tam nay & chuyén gia trong linh a
vwc hang hai, xép cung céc linh vuc co
duwdi 10% co6 chuyén gia trong cac nganh
khac nhw bao hiém, xay dwng, céng nghé Chuyenga s chinn
thong tin, luat,...theo biéu dd tron minh hoa i
dwéi day [8]:

Qua thwc, xét vé mat loi ich, viéc
nam trong mot trung tam trong tai thwong
mai gidp trong tai hang hai giam dwoc
nhiéu chi phi vé van phong, dich vu quan i iy dé 4.Théng ké céc linh vire ma trong tai vién
(danh cho thw ky trong tai). Quyét dinh cong cua VIAC la chuyén gia
sinh nay sé giup cho ca trung tam lan trong
tai hang hai déu co6 lgi ich, vé mat quy ché
phap ly, tro giip chuyén mén 1an trong khia canh kinh t&. Chinh vi thé ma trong tai hang hai nam
trong trung tam trong tai thwong mai tdng hop cac linh vwc [a mé hinh dwoc cac ddi thd hang dau
cua Hiép hdi trong tai Luan-doén lwa chon, trong tred'ng hop nay la Hong Kong va Singapore. Bén
canh dd, quan trong hon hét dbi véi cac bén dwong su la quy ché té tung cua trong tai hang hai sé
la quy ché chung cla ca trung tam, diéu khodn mau khuyén nghi ciia Trung tam dwoc cac bén dwong
sw lwa chon sé& ap dung cho céac tranh chap vé hang hai. Trén thuc té, sw khac biét gitra quy ché
clia mot trung tdm trong tai tdng hop cac linh vc ¢d nganh hang hai so véi mét trung tdm chuyén
nganh trong tai hang hai cling khéng c6 quéa nhiéu khac biét. Néu can thiét phai chi ra thi quy téc td
tung va diéu khoan mau cua trung tam trong tai hang hai sé cu thé hon vé phi trong tai va bién ban
cac cau hdi danh cho cac bén dwong sw, theo nghién clru clia nhom tac gid can ct vao quy tac td
tung va diéu khoan mau ciia LMAA.

4. Két luan

Diém khac biét khi so sanh gitra hai mé hinh trong tai hang hai chuyén biét va trong tai hang
hai nam trong trung tam trong tai tdng hop, thuc chat, chinh la tinh doc 1ap cda trong tai vién chuyén
nganh hang hai. Biéu nay, tuy vay, khéng qua quan trong v&i cac bén dwong sw vi s khac biét nay
khéng cé tinh quyét dinh dén tinh chat cta tranh chap can giai quyét. Vi vay, gitra rat nhiéu cac trung
tam trong tai hang hai chuyén nghiép khac, mudn gia tang tinh canh tranh trong nganh céng nghiép
hang hai, van dé quan trong khong phal la cau chuyén lwa chon mo hinh trong tai hang hai. Theo xu
hwdng phat trién hién nay, van dé can giai quyét phai la hiéu qua giai quyét tranh chap va cac cach
thirc tiét kiém t6i da chi phi bd ra clia cac bén dwong sw. Trung tdm trong tai hang hai nao cai thién
tét dwoc hai diém méu chét trén sé tré thanh tiém nang trong twong lai.
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CAC DANG THUC TOI PHAM CO SU THAM GIA CUA NHIEU NGU'O
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CRIMES INVOLVING MULTI - PARTICIPANT IN VIETNAMESE LEGAL SYSTEM
LUONG THI KIM DUNG*, TRINH THU THAO, BUI HUNG NGUYEN
Khoa Hang hai, Trwwong Pai hoc Hang hai Viét Nam
* Email lién hé: vimarunhoanh@yahoo.com.vn
Tém tit
Bai bao phén tich cac dang thirc cta téi pham cé sw tham gia cla nhiéu nguoi - déc biét Ia
phép nhén thuong mai duoc ghi nhan trong ché dinh déng pham cida B6 luét hinh sy ndm
2015, c6 sw so sanh dé thady duoc diém khéac biét va tuong dong gitka phép luat Viét Nam
v6i phép luat mét sé qudc gia trén thé gidi, tir d6 dé xuat mét sé gidi phép hoan thién. Téc
gid hy vong nhiing luén giai trong bai bao sé gép phéan lam séng té hon nhitng véan dé ly
luén va thuec tién thi hanh phép luat vé déng pham.
Tor khéa: Péng pham, Bo luét Hinh sw Viét Nam ndm 2015.
Abtract
This paper analyses the crimes that involve more than one participant especially the
commercial juridical person which was put into the Criminal Code in the year 2015 and
makes comparison with the criminal law of other countries in order to point out the similarities
and differences thereby proposing some solutions to the problem. The authors hope that this
explanation would help to clarify the theoretical as well as the practical issues of complicity.
Keywords: Complicity, Viethamese Criminal Code 2015.
1. Dat van dé
Trén thé gidi cling nhw tai Viét Nam, tinh hinh t6i pham dién ra trong cac Iinh vie khac nhau,
ngay cang phirc tap gia tang vé sb Iucng va mirc dd nghiém trong. Ngwéi dan Han Quéc han khong
thé quén vu an ndi tiéng ma cwu niv tdng thong cla ho la ba Park Geun- hye cung véi nhiéu cyu
quan chirc khac bi cao budc ép budc cac td chire noép tién cho quy do ba quan ly. Hang loat quan
chire, cac tap doan kinh té 16n ctia Han Quéc bi diéu tra. Trung Quéc ciing la mét qudc gia bj “rung
chuyen b&i nhirng vu an Ién, dién hinh c6 thé ké t&i, vu an ndm 2017, Vién trwdng Vién kiém sat
nhan dan Thuong Hai bi bat cuing véi khodng 100 ngudi 6 lién quan dén tham nhiing. Nuwéc Nga
cling trai qua nhiéu thdi diém véi nhivng vu an “chan déng’, dién hinh nhw vu an Bé truéng Kinh té
Aleksey Ulyukayev nhan héi 16 lién quan dén hang loat quan chirc cép lién bang hay & cac bang.
Hay nhuw tai Viét Nam hién nay, cé t&i chuc vu “dai an” lién quan dén cac van dé khac nhau, trong
do co sw lién két vé loi ich, quyén lwc cia nhiéu ca nhan la thucyng nhan, can bd céng chirc cép
caoda va dang dwoc xét xt, danh dwoc sy quan tam dac biét Ion cia cong luan. Diém chung cua
cac vu an nay la co sy tham gia, lién két cta nhiéu té chirc, ca nhan cung pham t6i,tinh vi vé hinh
thtre thure hién, tham chi khong ch| dirng lai trong pham vi mét quéc gia ma cé sv lién két ctia nhiéu
ca nhan, phap nhan & nhiéu quéc gia. Trong giai doan hién nay tai Viét Nam, dé& phu hop VoI sw
phat trién cGa xa hoi, Bo luat Hinh sy nam 2015 (swa ddi nam 2017), ngoai viéc quy dinh vé déng
pham, da 1an dau tién luat hda hanh vi pham t6i clia nhiéu nguoi dudi dang mét té chirc co tw cach
doc lap, do la phap nhan thwong mai. Viéc nghién ctru vé dong pham va phap nhan thwong mai
pham toi nhw la nhirng dang thirc pham toi c6 sw tham gia cta nhiéu ngudi, trén co sé tham chiéu
kinh nghiém, quy dinh phap luat ciia mét sé quéc gia, két hop véi qué trinh ap dung va quy dinh cla
phéap luat Viét Nam do dé la mot yéu cau can thiét dét ra trén ca Iy luan va thuc tién thi hanh.
2. Cac dang thirc pham ti c6 sw tham gia cda nhiéu nguwoi
2.1. Khai niém
Diéu 17 B¢ luat Hinh sy Viét Nam 2015 (sau day goi tat la BLHS) quy dinh “Béng pham Ia
trirong hop cé hai ngwo’/ tré 16n cé y cung thuc hién mét toi pham”. Nhw vay, cac dang thtrc pham
tdi co sw tham gia cGa nhidu ngudi, con goi 1a ddng pham phai thda man nhirng diéu kién nhw sau:
Thir nhat. cé tir hai ngwoi tré 1én cung tham gia thwe hién tdéi pham va nhirng cha thé nay
phai c6 nang lwc chi thé (dat d6 tudi luat dinh va cé nang lwc trach nhiém hinh sw). Tuy nhién, BLHS
2015 da bb sung thém ngoai chd thé cuia toi pham la ca nhan con cé phap nhan thwong mai (sau
day goi tat 1a PNTM). Viéc 1an dau tién BLHS 2015 dwa PNTM tré thanh cha thé cla t6i pham xuét
phat tir thwe tién dau tranh chdng téi pham cla Viét nam trong thoi gian qua va hoan toan phu hop
v&i xu hwéng cta nhiéu qubc gia, tiéu biéu cé thé ké dén nhw BLHS Hoa Ky (Diéu 2.07), BLHS cua
Phap ndm 1994 (Piéu 121.2) hay BLHS cutia Trung Qudc nam 2017 (Chwong lll). Co sé truy clru
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trach nhiém hinh sy ddi véi PNTM (dwoc xac dinh cu thé 1a cac cbng ty, xi nghiép, hiép hoi) trong
phap luat ctia cac qubc gia nay dwoc gidi thich ring, nhirng vu pham t6i véi tht doan loi dung danh
nghia phap nhan khéng con la ca biét va da trd thanh phé bién, mac du khéng phai 1a con ngudi cu
thé nhung co thé coi phap nhan nhw mét “con ngwdi phap Ii” cling c6 nang luc twong tw nhw nhirng
ca nhan, ban than phap nhan ciing cé kha nang chiu mét s hinh phat nhat dinh ctia Nha nwéc nhw
phat tién, gidi thé, tam dinh chi hodc dinh chi hoat déng. Do d6, PNTM nén dwoc ghi nhan nhw 1a
mot chd thé cha tdi pham.

M6t van dé ly luan dat ra |1a theo quy dinh cta diéu 17 BLHS 2015, ddng pham “phai c6 hai
ngudi tré 1én”, vay “ngudi” & day 1a ca nhan hay con bao gdm cad PNTM? Hién nay, Phan chung cla
BLHS 2015, trong d6 cé ché dinh ddng pham khong dé cap dén PNTM. Theo quan diém cla tac gia,
céac diéu luat dé la quy dinh phan chung, ttrc 1a co s& chung cho viéc quy dinh trach nhiém hinh sw
cho moi trwéng hop nén dwoc ap dung déi véi moi cha thé toi pham. Do vay, “nguwdi” trong khai
niém ddng pham khéng chi la ca nhan ma con 1a PNTM.

Tha hai: cac chi thé cung thuc hién téi pham, nghia |a cac chi thé ddng pham déu phai déng
y chi va ly tri thwe hién hanh vi phap t6i. Hau qua cla tdi pham luén la hé qua tat yéu do hoat dong
chung ctia cac chu thé tao ra. Déi véi PNTM pham t6i, méc du 1a thue thé triru twong nhwng phap
nhan dwoc con ngwoi lap ra va hoat déng clia né (hanh vi khach quan) chi co thé thwc hién dwoc
thdng qua nhitng con ngwdi cu thé. Nhirng con nguei do hodc 1a 1anh dao hodc 13 dai dién ctia phap
nhan. Khi nhirtng ngwdi nay thwe hién nghia vu hodc nhiém vu cta phap nhan thi y chi va hanh vi
cla ho dwoc coi la y chi va hanh vi ciia phap nhan.

Therba: nhirtng ngwdi ddng pham déu phai c6 16i cb y, nghia la cac chi thé déu nhan thire duoc
hanh vi do chinh minh va nhirtng ngwdi ddng pham khéac thwe hién 1a nguy hiém cho x& hoi, nhan
thirc dwoc hau qua cé thé xay ra do hanh vi ctia minh gay ra cling nhw hau qua chung cla téi pham
ma nhirng ngwdi ddng pham khac cung thwe hién [4]. Dbi véi PNTM, nhivng ngwdi hoat ddng nhan
danh phap nhan va vi lgi ich cGia phap nhan cé 16i thi dwong nhién 16i do sé b coi 1a 16i ctia phap
nhan va chinh phap nhan phai chiu trach nhiém vé 16i do.

Thi tw. trong mét chi quan clia ddng pham con phai thda man dau hiéu cuing muc dich gitra
nhirng ngwdi tham gia thuc hién t6i pham néu nhw d6 1a ddng pham trong nhirng tdi pham cé déu
hiéu muc dich la bat budc.

Khai niém ddng pham trong BLHS Viét Nam twong dong v&i khai niém déng pham trong BLHS
ctia mot sb quéc gia nhw Trung Quéc, Bire, Nga theo d6 ddng pham la “truong hop moét tdi pham do
hai nguoi tré 1én cung nhau cé y thuc hién” [1]. Bén canh viéc xac dinh sé lwong thanh vién tham
gia thuc hién t6i pham thi phép luat hinh sy cha céac qudc gia déu quy dinh cac chd thé phai nhan
thire rd vé hanh vi pham tdi ho thuc hién 1a mot yéu t6 bt budc dé xac dinh ddng pham ciing nhw
xac dinh trach nhiém phap ly cla tirng ngwoi ddng pham trong vu an. C6 thé thay, khai niém ddng
pham trong BLHS Viét Nam 2015 la sw ké thira hop ly BLHS Viét Nam 1999, cé co s& khoa hoc va
phu hop véi hdu hét phap luat ctia cac qubc gia trén thé gioi.

2.2. Céc loai nguoi dbng pham déi véi cd nhan va phap nhan thwong mai

Diéu 17 BLHS 2015 dwa trén cach thirc tham gia thwc hién hanh vi pham tdi trong déng pham
da quy dinh bén loai nguwdi gdm: ngwdi thwe hanh, nguoi t chire, ngudi xti giuc, nguwdi gitp stre.
Trong mét vu &an ddng pham “ngudi déng pham cé thé tham gia véi mét loai hanh vi nhung ciing cé
thé tham gia v&i nhiéu loai hanh vi khédc nhau. Ho c6 thé tham gia ttr ddu nhung ciing c6 thé tham
gia khi toi pham da xay ra nhung chuwa két thuc” [3].

* Ngwori thwee hanh

Theo khoan 3 Diéu 17 B6 luat hinh sy 2015, “nguoi thuc hanh & nguoi true tiép thuc hién toi
pham”, nghia 14 truc tiép thwe hién hanh vi thudc méat khach quan trong ciu thanh cda tdi pham, bao
gdm hai dang nhu sau:

- Ngwoi thwe hanh tw minh thwe hién hanh vi trong mét khach quan ctia ciu thanh toi pham.

- Nguwoi thue hanh tac dong dén ngudi khac dé ngwdi nay thwe hién hanh vi pham tdi nhung
ngwoi thye hién nay khéng phai chiu trach nhiém hinh sy (khéng cé nang lwc trach nhiém hinh sy,
khong ¢ 16i, chwa da do tudi chiu trach nhiém hinh sw hodc dwoc loai trir trach nhiém hinh s do bj
cwdng blre vé tinh than) [2].

PNTM la ngum thwe hanh trong ddng pham théng qua hanh vi clia cac ca nhan dwoc phap
nhan giao ho&c Gy quyén dé thwc hién cac hanh vi pham toi vi lgi ich clia phap nhan.Tuy nhién, néu
trong qua trinh thye hién hanh vi pham t6i ho lai loi dung PNTM dé thwe hién thém hanh vi vi loi ich
ca nhan thi chi hanh vi nao vi lgi ich cia PNTM m&i budéc PNTM chiu, con hanh vi nao vwot ra ngoai
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loi ich cia PNTM ma vi lgi ich ca nhan ho thi ho phai chiu. Co thé noi, day chinh la mét dang hanh
vi “vwrot qua clia ngwdi thwe hanh” trong vu an ma PNTM pham to6i.
* Nguwoi t6 chire

Theo Diéu 17 Bo luat Hinh sy 2015, “Nguoi té chure 13 nguoi chi muwu, cdm dau, chi huy viéc
thuc hién téi pham”. Biéu hién v& mat hanh vi ciia ngudi té chire rat da dang, cé thé 1a ngudi thanh
lap (nhw & dé xuét, goi y viéc hinh thanh nhém déng pham hodc 18i kéo, du dbé ngwdi khac cung
tham gia thwc hién t6i pham) hodc diéu khién hoat dong (nhw 1a 1&n ké hoach, xac dinh chién lwoc,
phwong thirc thye hién té6i pham cling nhw phan céng cu thé nhiém vu, vj tri cla cac déng pham
khac) ctia nhém déng pham dé. Béi véi PNTM, hanh vi thwe hanh ctia ngwdi dwoc phap nhan giao
ho&c Gy quyén phai cé sy chi dao, diéu hanh hodc chép thuan ciia PNTM. Sy chi dao diéu hanh la
s chi dao clia nhirng ngudi dirng dau hodc clia moét tap thé trong PNTM nhw: Giam dbc, Tdng giam
dbc, Hoi dong quan tri, Ban Giam dbc cuia cong ty, hodc su chi dao ciia Céng ty me dbi véi Cong ty
con. S chi dao, diéu hanh nay twong tw nhw trwdng hop pham t6i cé td chirc ma ngudi to chire 1a
ngwdi chi dao diéu hanh moi hanh vi cla tat cd cac ddng pham khac. Ngoai sw chi dao, diéu hanh
ctia nhirng ngwdi nhan danh PNTM con cé trudng hop tuy khéng cé s chi dao, diéu hanh nhung
lai c6 sw chap thuan cia nhirtng nguoi dirng ddu PNTM thi hanh vi pham t6i ciing 1a hanh vi pham
toi cha PNTM.

Twong déng véi phap luat cia hau hét cac qubc gia khac, BLHS Viét Nam nhan dinh rang
ngudi t chirc la dbi twong nguy hiém nhét trong vu an déng pham nén bi xac dinh trach nhiém hinh
s cao nhat va ganh chiju ché tai nghiém khéc nhét dbi véi tdi pham ma nhém déng pham nay da
thwc hién.

* Ngwoi xdi giuc

Theo khoan 3 Diéu 17 BLHS 2015, “Nguoi xui giuc la nguoi kich dong, du dé, thuc day nguoi
khéc thuc hién téi pham”. Ngwdi xui giuc dwoc goi la “tac gia tinh than” cha toi pham bdi dc trwng
vé mét hanh vi cta loai ddng pham nay 1a su tac dong truc tiép t&i tw twdng, suy nghi hodc y chi
clia nguoi khac, dan téi viéc ngudi do thwe hién hanh vi pham téi. Trong nhiéu trwéng hop, chinh
ngwdi xdi giuc da nghi ra viéc pham tdi nhwng khédng muén tw minh tryc tiép thuc hién nén da thic
day toi pham thdng qua hanh vi clia ngwdi khac. Bén canh do, ciing cé trudng hop ngwdi xui giuc
chi dong vai tro kich déng nguwdi da cé y dinh thwe hién hanh vi pham téi trwéc d6. Ngoai ra, trong
trwdng hop xdi giuc nhixng ngudi khdng cé nang luc trach nhiém hinh sy hodc nguwdi dwdi 14 tudi
thwe hién hanh vi pham tdi thi day chinh |a dang hanh vi thwc hanh ma ngudi thwe hanh khéng tryc
tiép tw minh thwc hién t6i pham ma thdng qua hanh vi clla ngwoi khac.

* Ngwori giup strc

Theo khoan 3 Biéu 17 BLHS 2015, “Nguoi gitip strc la ngudi tao diéu kién tinh théan hodc véat
chét cho viéc thurc hién téi pham”. Ho c6 thé dwa ra 16i hira hen truwéc khi téi pham dwoc bat dau
hodac trong khi téi pham dang duwoc tién hanh. Phap luat hinh sw khéng yéu cau 16i hra hen nay phai
dwoc thye hién méi dwoc coi la ¢é hanh vi giup stre trong vu an déng pham.

2.3. Xt ly hinh sw trong trwong hop déng pham va phap nhan pham téi

Xac dinh trach nhiém hinh sy trong trwéng hop cé nhiéu ngudi pham t6i ma cé sy gan bé,
lién két v&i nhau sé phire tap va déc thu hon so véi truéng hop pham toi don 18.

2.3.1. Nguyén téc xac dinh t6i pham

Thir nhét la van dé cha thé dac biét. Bbi véi ddng pham thong thwdng, chi can ngudi thuc
hanh thda man dac diém cla chd thé dac biét. Déi vai PNTM pham t6i, PNTM chi la chil thé cda toi
pham trong 33 t6i dwoc quy dinh trong BLHS 2015, chii yéu lién quan dén linh vue trat tw quan ly
kinh t&, mai trwong, thué, chirng khoan. Déi véi nhirng t6i nay, néu phap nhan pham tdi, hodc tham
chi cac phap nhan cuing lién két dé pham toi (ddng pham ddi véi phap nhan) thi cac toi d6 déu khong
¢6 quy dinh vé yéu t6 cha thé dic biét déi véi PNTM, c6 nghia la bat ky PNTM nao ciing c6 thé la
cht thé cua cac tdi dwoc quy dinh danh cho PNTM.

Ther hai la van dé xéc dinh giai doan thuc hién toi pham. Ca ca nhan va PNTM déu dwoc ap
dung nguyén tdc nhw nhau, cu thé: néu nhirtng ngwdi ddng pham khéng thuc hién téi pham dén
cung do nguyén nhan khach quan thi nguwdi thwe hanh thwe hién tdi pham dén giai doan nao, ho
phai chju trach nhiém hinh s dén d6. Néu nhitng ngudi khac khong nghe theo ngudi xti giuc dan
dén khong dat két qua cuia tdi pham thi chi ngwdi xti giuc phai chiu trach nhiém hinh sw. Nguwoi giup
strc da co hanh vi gitp strc ma ngwdi khac khong thwe hién hanh vi pham t6i dé hoac khong st
dung s giup strc thi chi ngudi gitp stre phai chiu trach nhiém hinh sy vé t6i dé.
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Thir ba la van dé tw y nira chiing chdm dut viéc pham téi. Ca ca nhan va PNTM déu duoc ap
dung nguyén téc giébng nhau. Trong trwdng hop cé sw tw y nlra chirtng chadm dirt viec pham t6i cla
nguwoi nao thi viéc mién trach nhiém hinh sy chi ap dung cho ngu®i dé hodc PNTM do. Do6i voi
nhi*rng ngwdi khac hoac PNTM khac, trach nhiém hinh sw ctia ho phu thuéc vao giai doan pham tgi
cla ban than nguwoi do.

2.3.2. Nguyén téc xéac dinh tréch nhiém hinh sy

Trach nhiém hinh sy d6i voi df‘)ng pham va PNTM pham téi dwoc xac dinh dwa theo nhirng
nguyén tac sau:

- Nguyén tac chiu trach nhiém chung. Ca hai trwong hop ca nhan va PNTM ma thwe hién
hanh vi pham t6i thi d&u phai chiju trach nhiém vé& cting mét toi danh.

- Nguyén tac chiu trach nhiém déc 1ap. Ca ca nhan hay PNTM déu khéng chiu trach nhiém vi
hanh vi vwot qua clia ca nhan hay PNTM 1a déng pham trong cling mét vu viéc pham toi.

- Nguyén tac ca thé héa trach nhiém. BLHS hién hanh méi chi dang ap dung cho c& nhan
pham téi.

- Nguyén tdc PNTM pham tdi khéng loai trir trach nhiém hinh sy cla ca nhan. Diéu nay c6
nghta 1a, cé thé xay ra trwdng hop c& ca nhan va PNTM cung la chi thé cia mét toi va nhan duoc
nhirng hinh phat khac nhau.

2.3.3. Ap dung hinh phat

Céc ca nhan pham t6i dwéi dang ddng pham sé& nhan dwoc hinh phat tir nhe nhét |a canh céo
cho dén nang nhét I t& hinh. Trong trwdng hop nhivng ngudi ddng pham cé ngudi dudi 18 tudi thi
hinh phat danh cho ngu&i nay dwoc ap dung trén co s& quy dinh riéng clia Bo luat hinh sw danh
cho nguoi chwa thanh nién. Bi véi PNTM, hinh phat danh cho chd thé nay cé nhirtng yéu té dac
thu. Phat tién dwoc 4p dung la hinh phat chinh ho&c hinh phat bd sung dbi véi PNTM pham t6i, mirc
phat tién c6 thé khac nhau nhwng khong thdp hon 50 triéu ddng. Viéc tdng hop hinh phat déi véi ca
ca nhan pham t6i dwéi dang ddng pham va PNTM khi pham nhiéu tdi, tai pham, cac tinh tiét ting
néng, gidm nhe trach nhiém hinh sw déu c6 nhirng quy dinh d&c thu cho hai loai chd thé nay trong
B6 luat hinh sy nam 2015.

3. M6t sé kién nghi va két luan

Viéc pham t6i dwoc thuc hién bdi s lién két chat ché bdi nhiéu ca nhan & cac dang thic
khac nhau, dac biét 1a str dung cong cu, phwong tién cong nghé cao da, dang va sé ngay mot phd
bién va di&n bién phrc tap hon. Diéu dang mirng la BLHS Viét Nam da c6 quy dinh vé hanh vi pham
t6i d6i véi PNTM (viéc nay & ra phal dwoc quy dinh sém hon) dé ciing véi ché dinh ddng pham tao
nén co che dong b6 hon trong x ly triedng hop pham t6i cé sw tham gia clia nhleu nguoi. Tuy vay,
mot sb van dé con ton tai va kién nghi ma tac gia néu ra dwdi day véi mong mudn hoan thién khung
phap ly v& hinh sy:

Thir nhat: diém mai quan trong trong BLHS 2015 1a da bd sung thém vao khoan 4 biéu 17
ndi dung: “Nguoi ddng pham khéng phéi chiu trach nhiém hinh sw vé hanh vi vurot quéa cta nguoi
thue hanh”. Tuy nhién, viéc xac dinh trén thuc té thé nao 1a hanh vi vuot qué lai khdng hé don gian
b&i sw khoéng thé dinh lwong cla hanh vi vwot qua. Vi vay, tac gia dé xuat Tda an Nhan dan téi cao
s&m ban hanh van ban huwéng dan vé tiéu chi xac dinh thé nao 1a “hanh vi vwot qua” dé cé sw hiéu,
gidi thich va ap dung thdng nhét trong thyc tién thi hanh.

Thir hai: BLHS 2015 méi chi thé hién ré rang viéc quy dinh ddng pham dbi véi ca nhan. Trong
trwdng hop PNTM la chi thé hoac co s lién két gilra PNTM v&i ca nhan, hay gitra hai PNTM v&i
nhau trong déng pham, thi BLHS chwa cé quy dinh cu thé dé hiéu mét cach thdng nhat. Vi duy, tai
diém a khoan 1 diéu 85 quy dinh tinh tiét tdng nang ctia PNTM la: “Céu két véi phép nhan thuong
mai khéc dé pham t6i”. Vay sw cau két gitba PNTM v&i ca nhan thi khong thé Ia tinh tiét ting néng
déi véi phap nhan. Nguwoc lai, tinh tiét ting nang duoc quy dinh tai Diéu 52 lai quy dinh viéc tang
nang trach nhiém hinh sy la: “Pham téi co té chirc”, “Pham t6i co tinh chét chuyén nghiép, nhirng
quy dinh nay da cé tir nhirng Bo luat hinh sy trwéc d6 va nd dwoc hiéu la 4p dung cho ca nhan
pham t6i. Nay cha thé cta toéi pham da c6 phap nhan thwong mai (cling la mét td chire, co tinh
chuyén nghiép dén mrc d6 dwoc phap luat cong nhan cé tw cach doc 1ap), thi nhivng diéu nay can
dwoc hiéu nhw thé nao khi dinh t6i cho ca nhan hay PNTM?

Thir ba: viéc xac dinh tinh tiét: “Cé nhiéu déng gép trong viéc thuc hién chinh sach xa héi” 1a
tinh tiét giam nhe ctia PNTM khi pham t8i la chwa hop ly. Quan diém cua tac gia la, hinh phat danh
cho phap nhan 1a ndng hay nhe can gan chét véi tinh chat hanh vi pham t6i, hau qua cta viéc pham
t6i va viéc khac phuc hau qua hay la viéc tw y ntra chirng chadm dit viéc pham tdi. Thuc t& da dién ra
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khong it trwong hop ca nhan, doanh nghiép st dung nhirtng hoat dong tir thién, tai tro, tham chi hinh
thanh nhiing t6 chirc chuyén thyc hién hoat déng xa hdi,... d& che dau, 14p liém hanh vi pham toi.

Thir tw:. can quy dinh rd hon trach nhiém nguwéi dng dau phap nhan va PNTM. Trong quan
hé phap luat hinh sw, ngudi dirng dau hodc ngwdi dai dién cla phap nhan va phap nhan khéng thé
chiu trach nhiém hinh sy thay nhau. Nguoi dirng dau hodc ngudi dai dién ddng thoi phai chiu trach
nhiém hinh sw khi hanh vi ciia ho dwoc thyc hién trong pham vi duwoc dy quyén. Phap nhan khéng
chiu trach nhiém hinh s cung ngwo’l dirng dau hodc nguwoi dai dién néu hanh vi pham tdi clia nguoi
nay nadm ngoal sy Gy quyen cla phap nhan. Nguwoc lai, nguwoi dirng dau hoac dai dién cua phap
nhan chi cé thé phai chiu trach nhiém hanh chinh hay ki luat v& hanh vi pham t6i ctia phap nhan néu
ho khéng ¢ 16i hinh sy dbi v&i hanh vi doé.

C6 thé thay, pham toi c6 sw tham gia cGa nhiéu ngudi & cac hinh thirc khac nhau 1a mét hién
twong rat phirc tap, khé phat hién ciing nhw khé trong x& Iy hinh sw. V& mat ly luan phap ly, déng
pham khéng phai |4 tinh tiét dinh khung hinh phat, ciing khéng phai tinh tiét ting ndng, nhung trong
nhiéu trwéng hop, ddng pham ddéng vai trd quan trong trong viéc xac dinh c6 hay khéng cé tdi pham.
Do vay, chinh sach vé& hinh sy clia Nha nwéc cang hoan thién, bam sat véi thue tién thi cang hiéu
qua va dé dang hon cho co quan chirc nang khi dau tranh véi dang thirc pham t6i nay. V&i mot sé
phan tich va kién nghi néu trén, tac gia hy vong rang, nhirng déng gép nhé bé dé sé gop phan hoan
thién khung phap luat cho viéc truy ctru, x& ly va nang cao hiéu qua trong céng tac dau tranh va
phong chéng cac dang thirc tdi pham cé sw tham gia ctia nhiéu nguoi.

TAI LIEU THAM KHAO

[1] Dinh Van Qué, “Binh ludn Bé luat Hinh sw ndm 2015”, NXB Théng tin va Truyén théng, 2017.

[2] Nguyén Thi Thu Hoa, “Nguoi thuc hanh trong dbng pham theo Luat Hinh sw Viét Nam”, Luan
van Thac si, Khoa Luat - Pai hoc Quoc gia Ha Nbi, 2011.

[3] Nguyén Ngoc Hoa, “Ban vé céc giai doan thuc hién toi pham va van dé cong pham’, Tap san
téa an, s6 2/1980.

[4] Trwong Dai hoc Luat Ha Noi, Gido trinh ludt hinh sw Viét Nam (tap 1), NXB. CAND, 2016.

Ngay nhan bai: 30/01/2019
Ngay nhan ban stra: 15/02/2019
Ngay duyét dang: 14/03/2019

92 Tap chi Khoa hoc Céng nghé Hang hai S6 58 - 04/2019



CHAO MUNG NGAY THANH LAP TRUONG DAl HOC HANG HAI VIET NAM

DAC DIEM PHEP HOAN XUNG TRONG GIAO TIEP TRENTAU THUY

FEATURES OF ANTONOMASIA IN MARINE COMMUNICATION
PHAM VAN DON
Khoa ngoai ngi#, Trirdng Pai hoc Hang hai Viét Nam
Email lién hé: dondhhh@gmail.com
Tom tat
Tau thdy l1a tai san 16n déi véi moi qudc gia. M6t khi c6 tén that xdy ra, thiét hai khéng thé
tinh duoc. Dé ddm bdo chuyén di bién an toan, cong viéc trén tau duoc té chirc khoa hoc
trach nhiém duwoc qui dinh rd rang téi timg sy quan tau bién. Phép hoan xung trong giao tiép
trén tau thdy réat hiéu qud. Bai bao nay trinh bay dac diém phép hoan xung trong cac cudc
giao tiép hang hai.
Tw khéa: Hoan xung, dinh danh, giao tiép hang hai, VHF, dién tin hang hai.
Abstract
The ship is valuable property to every country. Once, accidents happen, loss cannot be
estimated. To assure a safe voyage, the work on board is organized scientifically with the
clear liability to every officer. Antonomasia works very well in marine communication. This
article presents the features of the antonomasia in marine talks.
Keywords: Antonomasia, marine communication, VHF, nautical, radiogram.
1. Dat van dé

Giao tiép trén tau thay dac biét quan trong ddm bao an toan cho mébi chuyén di. Céng viéc
trén tau thay dwoc to chire rat chat ché, trach nhiém dwoc gan tdi tirng ca nhan. Déi thoai gitra cac
thay tha thé hién ré trach nhiém va thiv tw tang bac gitra cac ca nhan. Phép hoan xwng déng vai trd
rat 16 trong viéc gan trach nhiém ca nhan véi cdng viéc diéu khién con tau téi bén dich an toan.

2. Dic diém phép hoan xwng trong giao tiép tau thay
2.1. Phép hoan xwng

Theo chung t6i tim hiéu, Phép hoan xwng chwa dwoc gidi nghién clru ngdn ngi hoc quan tam
ding mure, rat khé khan ching téi méi tim dwoc mét sé it nén tai liéu da cong bb lién quan dén phép
hoan xwng rét it.

T dién Wikipedia dinh nghia phép hoan xwng nhu sau: “Vé tu tlr, hoan xwng la moét dang
hoan du, theo d6 mét tinh ngtr hay doan ngi thay thé tén riéng” (In rhetoric, antonomasia is a kind
of metonymy in which an epithet or phrase takes the place of a proper name).

Tw dién Encyclopaedia Britannica dinh nghia: “Hoan xwng 1& mét hinh thai tu tir, theo d6 mot
tir hay dodn ngir nao dé duwoc dung thay thé cho danh tir riéng ctia con ngudi. Trong twdng twong,
viéc dat tén cho mét nhan vat nao d6 theo mot phadm chét ndi trdi clia nhan vat dé dugc goi la phép
hoan xwng” (Antonomasia, a figure of speech in which some defining word or phrase is substituted
for a person’s proper name. In fiction, the practice of giving to a character a proper name that defines
or suggests a leading quality of that character).

Hai dinh nghia trén déu thira nhan phép hoan xwng la hinh thirc tu tr hay mét dang thire clia
hoan du. Thuwc chat day la viéc dat tén mdi cho mot ca nhan nao do bén canh tén da co6 san. Dinh
nghia th&r nhat khéng nhac dén tén nguwoi trong khi dé dinh nghia thir hai nhac dén ca nhan 1a nguoi
(person) va trong gia twdng, phép hoan xwng con duoc dat tén cho nhan vat dwa vao dic tinh pham
chét ndi troi ctia nhan vat. Diém chung thdng nhét |a viéc d&t tén cho ca nhan hay nhan vat gia twéng
nao dé bang moét tén riéng khac bén canh tén goi da co.

Phép hoan xwng cé thé phan loai dwa vao ti loai cla tir géc nén cé cac loai hoan xwng danh
tr, hoan xwng tinh tlr, hoan xwng déng tlr, hoan xwng sb tu,...

- Hoan xwng danh tir 1a phép dat tén riéng cho ca nhan bang mét danh ti. Phép hoan xwng
danh tir dwoc chia nhé thanh céc tiéu loai hoan xwng danh tir chi chirc danh (VD. Ngai Tha tuéng),
hoan xwng danh tir chi chuyén mén (Thay Toan), hoan xwng danh tir chung (Ong Ba Bj).

VD. Thwa ngai Chd toa

Théy toan I&p minh rat gidi va hién.

Ngai Thuyén truéng dang di ca.

- Hoan xwng tinh tir 1a phép hoan xwng cé hodn té Ia tinh tlr thanh danh tir riéng:

VD. Chung téi gap hai sinh vién, mét cao va mét lun. Anh cao thich mdn toan va anh lun thich van.

- Hoan xwng ddng tir 1a viéc sir dung ddng tir 1am danh tiv rieng (VD. Ong Biét Tudt).
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VD. M4y dira tré dang kia dang choi bong. Thang diing 1a Tom va thdng chay la Frank.

- Hoan xung s6 tir 1a hoan xwng dung sb tir thanh danh tir riéng (VD. Ba Ba, cd Tw).

VD. Anh vé cho céc co tién. Mot cd 3 triéu, cd kia 5 triéu. C6 ba triéu dung sb tién d6 mua
quan &o. C6 ndm triéu mua gao.

2.2. Giao tiép trén tau thay

Theo Nguyén Thj Bich Ha [3, tr.37], thuat ngl thwong mai dwoc hiéu theo nghia réng va nghia
hep. Theo nghia hep, thwong mai Ia hanh vi mua va ban hang héa. Theo nghia réng, thwong mai
bao gébm moi khau tr san xuét, van tai dén mua ban sadn pham. Hang hai 1a qua trinh van chuyén
hang hoa nén né |a hoat déng thwong mai. Chinh vi vay, giao tiép hang hai 1a giao tiép thwong mai.
Giao tiép hang hai bao gdm giao tiép gitra tau thiy v&i nhau, gitra tau thay véi dat lién va gitka cac
thay tha trén cung mot con tau. Giao tiép hang hai bao gdm moi trao ddi vé moi linh vic lién quan
dén van tai dwdng bién va ddm bao chuyén di an toan.

Phwong tién giao tiép trong linh virc hang hai bao gém phwong phap ding ngdén ngl va
phwong phapding cac phwong tién phi ngén ngir. Phwong phap ding ngdn ngi» bao gém phwong
phap dung 1&i néi nhw tryc tiép, VHF, dién thoai, b dam, phwong phap dung ngdn ngi viét nhw
dién tin hang hai, dién bao. Phwong phap dung cac phwong tién phi ngéon ngi¥r nhw phwong phap
c® hiéu, phuo’ng phap co tay, phwong phap am hiéu, phwong phap dén hiéu. Cac hinh thirc giao
tiép trén dwoc st dung phu thudc vao khoang cach gitra cac déi twong tham gia giao tiép.

2.3. Bac diém hodn xwng trong giao tiép trén tau thay

Chung t6i da tién hanh khao sat phép hoan xung trong cac ddi thoai trén tau quéc té co thuyén
vién dén tlr nhiéu nwéc khac nhau st dung tiéng Anh trong giao tiép. Mau bao hoa khao sat 1a 127
déi thoai dworc ghi lai trong cubn Business English for seamen (Tiéng Anh chuyén nganh danh cho
nguwoi di bién), tac gia V.l Bobrovski.

Qua khao sat, chung toi thy cac chirc danh dwoc gan véi tir than tdc hodc tir d& xung goi tir
nhw 6ng Dai s, ngai (Thuyén trwdng), ngai (Cung ng),...

- “Well, Mr. Agent, as you have probably heard, we collided with a British ship, the m/v

Oarsman, on the way here and sustained heavy loss [9, 82]".

Thwa ngai Dai ly, nhuw 6ng da thay day, chidng t6i da dam va véi mét con tau Anh, Oarsman,
trén dwong dén day va da gay tén that nghiém trong.

- “‘Well, Mr. Shipchandler, here is the list of provisions we need [9,78]".

0, thua ngal Cung Ung, day la danh muc thuc phdm chang téi can

Trong moét sb trvong hop dac biét, do dac diém g|ao tiép dwoc thuc hién trong méi trudng
séng to gi6 I&n nén moi yéu t6 dé xwng goi lich sw (kiéu nhw: Mr, 6ng, ngai,...) bi lwoc bd, khi d6
hoan xwng chi con danh tlr chung dwgc riéng héa thanh danh tir riéng va dwoc viét hoa, nhw
MotorBoat (nay Lai xudng), Captain (Thuyén trudng). Dac diém |a cac danh tiv nay déu dwoc viét
hoa dé hoan xwng nhw trong céc vi du sau:
Vi du:
- “MotorBoat ! Come alongside from the starboard!” [9, 22].
Lai xudng! hay cap man phai!

- “Please, meet the Captain! [9, 22]”
Xin m&i gap Thuyén trwéng!

- What is your name?, Captain.) [9, 28].
Tén cha 6ng la gi? Thuyén truéng?

- “By the way, Captain, | have got your radiogram” [9, 29].

A nay nhan tién, thwa Thuyén trwdng, t6i da nhan dwoc dién tin cia 6ng roi.

Trong 127 dbi thoai, chiing t6i tdng hop c6 1.016 cau. Trung binh c6 8 cau trong mot ddi thoai.
Déi twong tham gia déi thoai la gitra nhitng nguoi trén dat lién 1a hoa tiéu, cung &rng, dai ly, nhan
vién hal quan, nhan vién y té cang, nhan vién xuat nhap canh, cong nhan xép dé&. Dbi twong trén tau
thay gdm thuyén trudng, may trwdng, dai phd, phé hai, phé ba. Nhw ching ta da biét, phép hoan
xung la st dung mét tlr thude tiv loai ndo dé tré thanh danh tir riéng dé goi mot ca nhan nao dé bén
canh tén da co.

Nghién ctru 127 dbi thoai bao gdm 1.016 cau, ching t6i thu dwgc 421 trwdng hop hoan xwng.
100% céac trwdng hop déu 1a hoan xwng danh ti chichirc danh, tuyét nhién khéng thay cé trwdng
hop nao hoan xwng déng ti, tinh tir, s6 tir.
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Béng 1. Téng két tan suét cua tirng hodn té xuét hién trong 421 hodn xwng thu dworc tir 127 déi thoai

giao tiép hang hai

. £ 1A Tan suét
TT Danh twr So lan (%)
1 | Captain (Thuyén trwéng) 132/421 0,31
2 | First mate, second mate, third mate (Pai phd, Pho hai, Pho ba) 78/421 0,18
3 | Chief Engineer (May trudng) 51/421 0,12
4 | Motor Boat (Lai xubéng) 46/421 0,10
5 | Agent (Pai ly) 49/421 0,11
6 | ShipChandler (Cung (*rng) 33/421 0,07
7 | Pilot (Hoa tiéu) 32/421 0,07
Béng 2. Téng sé Ian xuat hién hodn té trong tai liéu khao s&t

Hoan xwng danh tw Hoan Hoan Hoan ;(I)’:n

Danh tw Danh Tw Danh ttr xwng xwng xwng trang

chung chirc danh chuyén moén dong tr | tinhtr | so tw fl‘rg
Lan xuét hién 0 421 0 0 0 0 0

3. Két luan

Hang hai la van tai hang héa bang dwéng bién, mot khau quan trong trong san xuét thwong
mai. tau thay |a tai san I&n. Nhiém vy dam bao chuyén di an toan la téi quan trong. Giao tiép hang
hai déng vai trd quan trong ddm bao an toan tau bién. Phép hoan xwng gép phan quan trong trong
viéc gén trach nhiém cho cac ca nhan lién quan dén phiéu trinh hang hai. Trong giao tiép hang hai,
phép hoan xwng chi yéu st dung hoan té la danh tir chi chirc danh céng viéc véi muc dich nhan
manh trach nhiém dbi v&i cong viéc. Ngoai ra, phép hoan xwng danh tir con thé hién tinh nghiém
tuc, quan hé tang bac phuc ting cong viéc cla cap trén.

Khao sat, chung tdi nhan thay 100% hoan xwng thudc loai hoan xwng danh tir va dac biét

thudc loai hoan xwng danh tir chi chirc danh trong cong viéc.
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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 chi: Theo Théng bdo sé 12/QP-HPCDGSNN, ky ngay 23/7/2014 cda H6i dong Chirc danh Gido sw
Nha nwoc co quy dinh nhikng bai bao dang trén Tap chi "Khoa hoc Céng nghé Hang hai" cua Trirong Dai
hoc Hang hai Viét Nam, duwore tinh tie 0 dén 0,75 diém céng trinh khoa hoc quy doi khi xét céng nhan céc
chire 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 04 nam 2019
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