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KHOA HOC - KY THUAT

MQT SO VAN DE TRONG XAY DUYNG HE THONG DO DA KENH
RUNG DONG TREN TO HQP DIESEL LAI MAY PHAT DIEN 110 KW TAI
TRUONG DAI HOC HANG HAI VIET NAM

PROBLEMS IN MAKING THE MULTI-CHANNEL VIBRATION MEASUREMENT
SYSTEM ON THE D-G SET 110 KW IN VIETNAM MARITIME UNIVERSITY

PO PUC LUUL, LAI HUY THIEN!, HOANG VAN Si2, CAO BU’'C HANH!
1Trwong Dai hoc Hang Hai Viét Nam
2Trwong Pai hoc Giao théng van téi TP. H6 Chi Minh
Tom tat
Bai bao dé cap dén mét sé van dé trong xay dung hé théng da kénh do rung déng da ndng
hién dai (MVMS-VMUO1), duoc trién khai trén té hop D-G 110 kW tai Vién NCPT, Truong
Pai hoc Hang hai Viét Nam. Céu hinh MVMS-VMUO1 gém hai hé théng con déc lap: hai
kénh do va truyén tin WiFi bién dang rung déng xoan va doc truc tir céc tem bién dang dén
bé thu thap dir liéu cda NI (DAQ-NI 9237); 5 kénh rung dong thdng gia téc, 2 kénh do goc
xodn cta hai dia gén trén truc (kiéu dién tw), va 1 kénh do pha két nbi véi bé thu thap div
liéu ciia NI (DAQ-NI 9234, 8 kénh). Mot sé van dé dong bé héa tin hiéu da kénh, do va luvu
tri¥, hién thj nhanh céc kénh rung déng, doc di liéu da Iwu trik cho xd ly div lidu da kénh da
duoc gidi quyét. Céc van dé céng nghé déu lién quan dén NI va LabView.
Twr khéa: Hé théng do rung dong da kénh; Do rung dong kiéu bién dang; Po rung déng xodn; Po
rung déng doc; MVMS-VMUO1.
Abstract
The article refers to solving problems in making the general-purpose multi-channel vibro-
measurement system at VietNam Maritime University (MVMS-VMUO1), applied to study
vibrations on the D-G set 110 kW, in the IRD - VMU. The system consists of two sub-
systems: The first one includes 2 non-contact measured sensors for torsional and axial
vibrations (type strain gauge) with WiFi transfer of the data from the layed sensors on the
rotated shaft to DAQ-NI 9237; The second one - 5 channel acceleration measurement, 2
channel position torsions (phases) of the two disks (electro-magnetic) on the shaft, and 1-
channel trigger (phase) measurement with cable connection beetwen the sensors and
DAQ-NI 9234 (8 channels). In the paper, the authors solve problems regarding to the
comprehensive measurements of the two sub-channels and the measured signals with the
phases of working cylinders of the diesel, express monitoring, saving and reading the
measured data. The technical problems are related with NI and LabView (National
Instruments, USA).
Keywords: Multi-channel vibro-measurement system, vibration measurement by strain gauges,
torsional vibration measurement; axial vibration measurement, MVMS-VMUOL1.

1. Dat van dé

Nham nghién cru rung déng, giam sat va chan doan bang rung dong cho hé déng luc diesel
ndi chung va diesel lai may phat dién noi riéng, can co hé théng do hién dai, da kénh. Nhom tac gia
da nghién ctru, xay dwng cau hinh va trién khai xay dwng hé thdng do rung déng dang di déng (xach
tay) trén nén tang cébng nghé NI va LabView. Lya chon phu hop v&i muc dich nghién ciru phat trién
dap (rng nhu cau ndi dia héa san pham cong nghé cao & Viét Nam, tiét kiém trong ché tao thiét bi
do va trong nghién ctru tai cac phong thi nghiém ciing nhw do trén h|en triwdng tai cac nha may san
Xuét, chung t6i dé xuat ciu hinh hé théng do da kénh, tich hop cong nghé theo dang mo dun cho do
va truyen tin hiéu khong day cac dang rung dong trén truc quay (xoan va doc truc) T yéu cau
truyén tin hiéu khong day, véi cong nghé hién nay qua WiFi, ching t6i lwa chon sé&n phadm céng nghé
ctia hang National Instruments (NI, USA) va phat trién, xay dwng phan mém twong trng trén LabView
(NI). Bo thu thap di¥ liéu v&i cau hinh chuén 4 kénh, song hién tai nghién ciru ching t6i méi dung
02 kénh cho do xodn va rung dong doc truc, st dung cac tem bién dang (train gauges). B6 DAQ
gdm: Chasis (khung) cDAQ 9191, ¢6 1 khe c&m chuan 802.11G, DAQ-NI 9237 (cé thé mé& rong t6i
04 kénh).
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Nhém cac rung dong thang, géc cé thé do va truyén truc tiép qua cac dwdng truyén day duwoc
nhém thanh mét hé théng déc lap da kénh. Chung t6i lwa chon chasis 4 slot (khe cdm) cDAQ NI -
9184 cho 04 DAQ-NI 9234, song m&i st dung 2 NI-9234 vao nghién clru 8 kénh, trong do 1 kénh
cho xac dinh pha cong tac cua diesel (twong rng vi tri diém chét trén cla xy lanh th(r nhat); 02 kénh
- do rung dong xoan cla truc theo phwong phap quang hoac dién tw; con lai 05 kénh cho do rung
dong gia téc tai cac vi tri can thiét. Tuy nhién, v&i cau hinh xay dwng, chung ta c6 thé dung toi 08
kénh chi do cac dang rung déng, can da 08 sensors phu hop muc dich nghién ctru. So d& nguyén
ly hé théng do dwoc thiét k&, xay dwng va chi ra trén hinh 1.

Trén hinh 1, S: - sensor do bién dang
x0dn; Sz - sensor do bién dang doc truc; S3+Sio
gdm: 01 sensor do pha céng tac cta diesel; 02
sensors do vi tri géc clia hai vanh dia gan trén
doan truc; 05 sensors rung dong gia téc thang.
B6 thu thap di liéu 02 kénh c6 anten phat WiFi
dé truyén div liéu téi CPU. Bo thu thap di liéu ‘ CPU
th&r hai 08 kénh do (c6 thé mé rong téi 16 kénh)
két ni v&i cac sensors bang cap truyén dir liéu,
con tr DAQ téi CPU qua Ethernet. May tinh @':: DAQ-NI 8 kénh
dung cho xay dwng hé théng di manh, cé FiWi
dé tw nhan va két ndi véi dwong truyén mang tir
thiét bi DAQ - FiWi. Trong thj trwéng IT hién nay, Hinh 1. Sor dd khéi MVMS-VMUO1
cac may tinh laptop véi ciu hinh thwdng da
manh vé tbc d6 x&r ly va dung lwong lwu trik, c6 dworng két néi mang WiFi va mang LAN, nén khéng
gdp van dé gi kho khan.

Do dé&c tinh ca hai DAQ khéng c6 cung tan sb trich mau, do vay nay sinh mét sé van dé can
dwoc giai quyét. Trong bai bao nay, ching téi d& cap dén cac van dé sau day:

- Tich hop hai hé théng con trén cing mét may tinh, CPU;

- Po du sé lwong mau dé ghi dung vao cac dia chi cta file mém trén dia t» may tinh cho xt
ly tin hiéu sau nay;

- Céc tin hiéu do dwoc phai ddng bo héa tir thi diém bat diu ghi cho dén khi két thuc ghi,
dam bao cho vtra da chu ky céng tac cla diesel nghién clru;

- M&i mét ché dd do, can Iwu lai tai mot sb chu ky do, c6 y nghia I&p lai cac thi nghiém, sé 1an
l&p tlr 5-10 lan;

- Poc duworc, doc ding di liéu da do va ghi tai dia chi cac file da Iwu tri.

2. Nghién ctru giai quyét cac van dé cong nghé
2.1. Tich hop déng thi hai hé théng do trén cung mét trung tam xir ly

Véi hai hé théng con thanh phan ta can do
cho cuing mét ché dd hoat ddng clia ddng co, théng
thwong phai tach chidng thanh hai qua trinh déc lap,
do trén hai may tinh (PC, laptop) khac nhau. Tuy E 3 oaoakénh |
nhién, néu do trén hai may tinh khac nhau, thdm chi
trén 01 may tinh, song tién hanh trong hai khoang
thoi diém khac nhau thi hoan toan bét loi vé thoi e
gian, kinh phi cting nhuw vé két qua dir liéu do duoc Rourer

S, 8,

DAQ-NI 4 kénh | Y

LA

Gan trén truc co hé, quay cung truc

Génfrén true corhe, guay cung fruc

CPU

sau nay khong duwoc ddng b dé thé hién hét ban
chét ctia cac qua trinh vé mat hoc thuat, khoa hoc. M DAGA 8 kinh
Chinh vi vay chdng can dwoc tien hanh do, lwu tri
ddng théi cling mét luc, trén cung moét may tinh cho
tat ca cac dang tin hiéu do dwoc trong hai kénh do Hinh 2. So' d6 hoan thién MVMS-VMU01

c6 tinh doc lap twong ddi véi nhau.

Tw kinh nghiém do tin hiéu rung déng xoan

béng tem bién dang qua thiét bi cung loai trén hé truc tau M/V “Binh An - Valiant’, PGS. TSKH. D6
DPlc Luu va ThS. Hoang Van ST da phat hién sw khong 6n dinh trong thu thap div liéu va phat séng
WiFi & ché do vong quay I&n trén 1000 v/phat: dwdng truyén cham, khéng ghi duwoc lwgng mau cao
trong khi chi do 01 kénh rung ddng xodn ddc 1ap trén 01 may tinh xach tay, téc d cao. Khoang cach
gitra may tinh va doan truc do kha gan (khoang 1 m). Chinh vi vay, khi d&t muc tiéu do trén dong co
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diesel lai may phat dién, vong quay khai thac dinh mirc 1500 v/phit can phai khac phuc tbc d6 duwdng
truyén va dac biét quan tam ddi v&i hé théng da kénh (2 dén 4 kénh). Qua trao dbi vdi chuyén gia
coéng nghé ctia NI - Singapore tai Viét Nam, ching t6i da cai thién tbc d6 dwong truyén, khac phuc
nhwoc diém ctia may tinh c6 bod thu WiFi han ché bang giai phap két néi cac kénh do tir cac DAQ
qua bd WiFi Router. T4t ca 12 kénh tin hiéu dwoc thu thap va t&i 01 may tinh cung mét Iuc qua
dwong truyén Ethernet, hinh 2.

Uu diém cuia gidi phap dwa ra cé thé duwoc xem xét theo géc dd ddng bd hoa dir liéu tai WiFi
Router va téc dd dwédng truyén clia né téi may tinh qua dwdng Ethernet tbt hon nhiéu so véi dwong
truyén WiFi truc tiép tir DAQ quay cling truc t&i may tinh. Chang t6i da thiét 1ap cAu hinh do déng
thdi cung mot Iuc 12 kénh tin hiéu, tai cac vong quay I&n, mirc 1500 v/phut, téc do trich mau cla
thiét bj dat twong rng 25kS/S/C (do 1 kénh - channel, do bién dang), 25.6 kS/S/C cho cac kénh do
rung dong, 1 vong quay trich do 1024 mau. Két qua do dwoc hién thi nhanh trén man hinh va lwu
trir dwdi dang file EXCEL da thé hién hiéu qua va tinh kha thi ctia giai phap.

2.2. Trich méu céc tin hiéu do

T d&c tinh ky thuat cia DAQ NI-9237 do bién dang: tbc d6 trich mau 50 kS/S/Ch (Channel -
kénh do), con téc dé trich mau ctia DAQ NI-9234 13 51.6 kS/S/Ch cho nén khi truc dong co quay voi
mét van tbc goc n (vong/phut) nhat dinh, sé mau trich do va ghi lai cho mét chu ky cia cac kénh do
tir hai hé thdng thanh phan sé khac nhau.

Tw két qua nghién ciru ctia PGS. TSKH. D6 Birc Lwu va ThS. Hoang Van Si[1, 2] da chira
sai sb co ban, kho khac phuc trong xt ly tin hiéu do rung déng xoan tir nguyén nhan sai sé trich
mau. C6 3 phwong phéap trich mau cé thé trién khai:

(a) gitr nguyén tan sb trich mau clia bd DAQ, Fs (Hz, S/S) khi d6 trich mau theo khoang thoi
gian nhéat dinh (Ts = const);

(b) gitr Fs =const (DAQ khéng thay dbi cAu hinh), s lwong mau khéng déi (Ns = const);

(c) gitr Fs =const, dat s lwong mau Ns thay dbi theo vong quay thuc té cta dong co.

Phuwong phép (a) sé cho ta mot lwong mau do dwoc thay déi theo vong quay cla dong co
trong mot don vi thoi gian khéng déi. Khi déng co' quay nhanh hon, lwong mau trich dwoc sé Ién
hon lwong mau & téc dd dat ban dau (gia thiét dat chudn cho 01 chu ky lam viéc). Ngwoc lai, khi
doéng co quay cham di, lwong mau trich ra khéng du théng tin cho 01 chu ky 1am viéc. V& ban chét
cla qua trinh, ching ta sé& khoéng dd théng tin, con vé két qua xtr ly FFT sé cho sai s6 rat Ién [1,2].
Phuong phép (b)- cho két qua sai sé 16n, nhung theo chiéu ngwoc lai so v&i phuong phap (a).
Phuong phép (c)- cho ta lwgng théng tin ding, dd vé mot chu ky hoat dong cuiia déi twong. Khi dong
co quay nhanh, s lwgng trich mau trong mét chu ky sé it di, con khi ddng co' quay cham lai, s
lwong trich mau sé tang 1én, tuy nhién théng tin van dd cho 01 chu ky lam viéc. D& ddm bao duoc
ky thuat trich mau va lwu lai d@ liéu theo phwong phap nay, can co thém thiét bi do dé cé thong tin
vé vong quay & ché dé trich mau. Khi do, voi phwong phap trich mau lai (Resampling) tap di liéu
thu dwoc cho du 01 chu ky lam viéc, s6 lwong mau Ns khong dung 2% can thiét (dung cho thuat toan
FFT), ta phan chia lai lwvgng mau trén theo phwong phap gan dung (xap xi ham, tuyén tinh héa) dé
c6 dwoc tap mau mai dd cho 01 chu ky lam viéc va dong thoi glup cho tinh FFT dwoc chinh xac.

V6&i phwong phép luan trén, nhom tac gia da thiét 1ap ciu hinh trich mau Ns theo vong quay
khai thac ctia dong co (Ns =f(n)). Céng thirc nay dé dang thu dwoc qua viéc lién hé gitra Fs, n va
chu ky coéng tac clia qua trinh.

Trong thuwc té, do trén dong co cé ddng hd dién tir do vong quay cla déng co' nén ching toi
nhap vong quay hién thj trén ddng hd dién t&r vao chwong trinh dé tién hanh lwu lai di liéu. Tuy
nhién, trong twong lai gidi phap hoan thién nhét la cé thuat toan xac dinh vong quay cia déng co
qua thiét bi do rung déng (pha hodc mét trong hai kénh do vi tri géc xo0én) twong (rng. Gidi phap
duoc tw dong hoa béng thuat toan va phan mém tuwong rng.

2.3. Dong bd héa trong trich mau va lwu tri cdc tin hiéu do

Trich mau va lwu di liéu Ns=f(n) cho tAt ca cac dang tin hiéu do can dwoc ddng bo hoa. Gid
thiét viéc truyén div liéu da dwoc déng bd téi CPU qua WiFi Router. Viéc ddng bo héa di liéu phu
thudc vao co ché hoat ddng clia bd phat WiFi Router. Tuy nhién, trong qué trinh do va lwu triv thong
tin, méi DAQ c6 bd dém thoi gian va song song Vi tirng kénh cd héi thém chung ta ghi riéng cho
tirng kénh cot thoi gian twong trng (trich mau) hay khéng. Chung toi thay rang cac kénh do trén cuing
mot DAQ c6 cung cot thoi gian trich mau, ¢6 nghia ching da dugc ddng bd, con cac kénh khac nhau
do cac bd DAQ khéac nhau cé s léch pha trong trich mau, diéu nay Ia 16 gic. Tuy nhién, viéc dong
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bé hoa thoi gian & day can duoc hiéu la tién hanh dong thoi cung mét thoi diém xuét phat cho do
va lwu trir div liéu cta cac kénh cung mét luc, con so6 lwgng mau lwu trén file mém sé khac nhau.
Thuc té do va lwu triv di¥ liéu thwe hién trén co sé thuat toan va phan mém trién khai. Thiét

lap céu hinh do, ghi dwoc tw ddng nhan
dang trong lap trinh LabView, twong &rng
v&i cac kénh do dwoc xay dwng. Trong qua
trinh xay dwng code cho Iwu trir di¥ liéu do
dwoc, chung ta co thé st dung cac modul
(V1) cé sén trong LabView Express, hodc co
thé 1ap trinh code bac thap. Chang t6i nhan
thay viéc lap trinh qua LabView Express rat
thuén tién, nhanh chéng va dap &ng duoc
muc tiéu d&t ra. Trén hinh 3 thé hién giao
dién file 1ap trinh lwu trlr d@ liéu trong
LabView cho mét tin hiéu hinh sin c6 nhiéu,
tbc dd dong co 600 v/phut, tan sb trich mau
thiét 1ap Fs =2048 S/S, do dai file trich mau
gdbm Ns = 205 mau twong trng cho chu ky
lam viéc. Trén giao dién hién thj vi tri lwu file
di liéu (path - dwong dan) va sb lvong lan
ghi 13p lai ché dd thir nghiém (21 Ian) twong
tng v&i 21 chu ky lap, do cung ché do, nbi
tiép nhau.

Diém Iwu y la chung ta ghi d liéu vao
dang nao dé sau nay dé goi ra va xi ly
chung trong phan mém twong ung Chung
toi dat nhiém vu lwu di¥ liéu va xt& ly ching
sau nay trong Matlab hodc LabView, hoac
tham chi x ly nhanh trong bang tinh Excel.
Do vay, dang di liéu dwoc chung téi lwa
chon cho lwu trir & *.xIs, twong (ng ciu
hinh khai bao trong code cua file lwu di liéu
(save) dwoc thé hién trén hinh 4.

Trén hinh 4 thé hién noéi dung khai
bao code clia phdn mém lwu trir, trong d6 &
flename dwa dwdng dan chi dén vij tri lwu
trlr va tén tép sé lwu trlr, Save to one file -
lwu trir chi vao tén mot file, Use next
available filename - str dung tén file nhw cii
nhwng thém sb thr tw cla cac file lap tiép
theo (vi du TEST_WRITE_N300_1,

3,...).

2.4. Doc dw liéu ter file Iwu trir dwéi dang
*.txt trong LabView [3]

Khi lwu trie di liéu 16n dé xay dung
mé dun doc tép tin (Read file), chiing ta phai
kiém tra xem néi dung cua file va két qua
doc c6 dung hay khéong. Trong bai bao nay
chung téi xin trao d6i mét tinh hudng da gap
ma qua trinh tim kiém 1oi giadi da duc két

kinh nghiém, xin dwoc gidi thiéu véi doc gia.

i | Warelom Crat Pot0 [V
Ol TEVESWRTE NG 2isc. | 15

No-Fies Saved o o e NI /\ '\
] \ / \‘ i i

n
0

Amplitud.

Nfrpm}

R R
# L e e s f i
o R i

0 '
14332 15355
Time

Hinh 3. Giao dién Iap trinh Iwu tr& dir liéu do trong
LabView dwdi dang *.xIs

£ Configure Write To Measurement File [Write To Measurement File]

Filename File Format
Ci\Users\ Desktop\ = T ()
THUNGHIEM-DORUNG_2.3.17\TEST\
TEST_WRITE_N300_xIsx

Binary (TDMS)
Binary with XML Header (TDM)
@ Microsoft Excel (xIsx)

Action

9 Save to one file
Ask user to choose file

Ask only once N
No

k each iteration
X Value (Time) Columns
One column per channel
@ One column only
Empty time column

If a file already exists
RENdIe existing e

@ Use next available filename
Append to file
Overwrite file
Delimiter
Tabulato
Save to series of files (multiple files) Comma
Settings..

File Description
TEST WRITE TO XLS FILE

‘ OK | ‘ Cancel H Help |

Hinh 4. Bdc diém khai bdo Iap trinh lwu trie div liéu
do trong LabView dwd&i dang *.xIs

B Configure Read From Measurement File [Read From Measurement File]
Filename o
C:\Users\Desktop\THUNGHIEM-DORUNG_2.3.17\expr_21.2.1745B-3.3.17-N300-2.txt =4
File Format Time Stamps
@ 1exL (LVm
Read generic text files Relative to start of measurement
Binary (TDMS) @ Absolute (date and time)

Binary with XML Header (TDM)
Lack file for faster access Segment Size
ments of original size Samples
Action = 9 Samples

e T Retrieve segments of specified size

Generic Text File

Read File Now

Sample data

Delimiter
@ 1auuIawur
Comma

Start row of numeric data
1
] First row is channel names
1 First column is time channel
Decimal Point
@- oy

, (comma) . -

[ ok H Cancel H Help ]

Hinh 5. Bdc diém khai béo Iap trinh doc (read) di¥
liéu do twr file di¥ liéu dwéi dang *.txt LabView

Tap di¥ liéu do dwoc lwu trir duwdi dang file *.xls, bao gdm moét sb cot div liéu cho cac kénh do
va mot kénh thdi gian twong ng (phu thudc vao cau hinh do dwoc Iwu lai). Khi thiét 1ap ciu hinh
cho code doc di¥ liéu tw file lwu trir (trvdc day lvu dwdi dang *.xls) theo LabView Express (hinh 5),
va hién thj ching trén db thi, ching toi thay d thj bi cit bé mot doan, khdng dd mét chu ky lam viéc.
Chung t6i kiém tra file nguén trén *.xls, hién thj trén dd thi ciia Excel thay van di cho mét qua trinh.

Tap chi Khoa hoc Céng nghé Hang hai
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Nhw vay, nguyén nhan do Iap trinh code doc file di liéu chwa chuén, nhwng chwa chuan nadm khau
nao?

Trong gidi phap tim kiém nguyén nhan,
chung t6i chuyén file di¥ liéu *.xIs tir excel sang
file di liéu *.txt, c6 trong thyc don 1énh Save As
cta word (chon Text (Tab. Delimited)), sau dé
v&i phan |ap trinh code truwéc day co thé doc div
liéu tir file lwu trir sang méi trwdng LabView day
da. Két qua dwoc kiém chirng cho cac files div
liéu co kich thwdc Ién, nhé khac nhau.

Trong khai bao code doc di liéu twr file
*.txt, lwa chon dang file: text (LVM) va tich chon
Read genetic text file; chon Delimiter
(Tabulator). Phuy thuéc vao bang di liéu da lwu
trlr xem c6 cot ghi thdi gian hay khéng (First
coloum is time channel), dong tiéu dé (First row Hinh 6. Két qua do va hién thj nhanh diy ligu da
is channel name) c6 hay khong ma ta c6 thé  kénh trong thi nghién do rung déng trén t6 hop
tich chon vao cac vj tri twong &ng (hinh 5) D-G 110 kW bang h¢ thong MVMS-VMUO1

3. Két qua va ban luan

Viéc st dung ngdn ngi lap trinh LabView ciing nhw xay dwng thiét bi do rung déng hién dai
& Viét Nam con rat méi, chwa cé nhiéu kinh nghiém. Viéc xay dwng thiét bi do rung déng, véi san
phdm MVMS-VMUO1 trong giai doan hién nay déi véi Viet Nam 1a sw ¢d géng Ién khdng chi tir goc
do tai chinh, ma ké ca codng strc va sy tap trung cao dd clia cac nha khoa hoc, cong nghé. Tuy van
dé& nhan biét twdng chirng nhd, dé thwc hién nhwng dé cé dwoc I&i gidi, chung toi d& mat nhiéu thoi
gian tran tré, tim kiém, thr nghiém, hiéu chinh. Nhd c¢é cdng nghé phan ctng cta NI hién dai, chuan
coéng nghiép do lwéng ddi véi cac dong san phdm do thoi gian thwe va phadn mém 1ap trinh db hoa
LabView than thién, cong v&i sy trg gilp nhiét tinh clda cac chuyén gia tw van NI-ASEAN (& Viét
Nam da co dai dién), chung t6i da xay dwng dwgc mot hé théng do rung dong hién dai cho nghién
ctu phat trién may tau blen cting nhw cac may cdng nghiép khac. Trén co s& hé théng do MVMS-
VMUO1, hé théng phan mém sé duoc xay dung nang cap cho cac muc dich nghién ctru phat trién
khac nhau nhu rung déng, giam sat, chan doan ciing nhw can bang dong tai Viét Nam. Két qua do
thir trén t& hop D-G véi hé thdng do trén dwoc thé hién trén hinh 6.

Cac van dé trong bai bdo da néu va gidi quyét thanh céng cé thé dwoc ap dung véi mae do
khac nhau trong xay dwng cac hé théng do khac sau nay. Trong xay dwng cac hé théng do, giam
sat I&n, phirc tap sé lién quan dén giai phap cong nghé truyén théng dwdi hé thdng mang loT
(Internet of Things), day la giai phap cong nghé cua cudc cach mang cong nghlep lan th& 4 (Industry
4.0). Cac van dé con lai chic chan cé vai trd quan trong trong nhiém vu ctia cac dy an xay dung
thiét bj do cu thé.

4. Két luan

Hé théng do rung dong da k&nh MVMS-VMUO1 gém céac kénh do rung déng xoén, rung déng
doc trén truc quay theo phwong phap do bién dang kiéu tem dan, st dung truyén tin WiFi va cac
kénh do rung ddng thang, rung déng géc dwéi dang céac tin hiéu twong tw va mét kénh do pha dé
ddng bo hda cac tin hiéu theo thoi gian lam viéc ctia dong co. Bai bao luan giai két qua giai quyét
khé khan va hoan thién céng nghé truyén tin trong hé théng do bang bién phap st dung WiFi Router;
gidi quyét van dé trich mau do, déng bd hoa tin hiéu do va lwu triv div liéu dwdi dang *.xIs, doc dir
liéu tw file lwu trir (dang *.txt) ra LabView dé x(& ly tin hiéu. Cac két qua trén da dwoc tich hop va
gop phan cho xay dwng thanh céng hé théng do rung déng hién dai MVMS-VMUO1 ma nhém tac gia
da xay dwng.
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PIEU KHIEN RO BOT KIEU TAY POI S’ DUNG KY THUAT TRUOT SMC
CONTROL OF DUAL-ARM ROBOTS USING SLIDING MODE TECHNIQUE

LE ANH TUAN, PO BUC LUU
Trwong Dai hoc Hang hai Viét Nam
Tém tit
St dung ky thuét diéu khién truot, chung toi thiét Iap mét bd diéu khién bén viing cho truong
hop téng quéat cua tay may doi 2n béc tw do. On dinh hé théng diéu khién duoc chiing minh
dwra trén ly thuyét én dinh Lyapunov. Dé kiém chiing chét luong cta b diéu khién, mé phéng
sé duoc thue hién cho truong hop ré bét tay déi 4 bac tw do. Bo diéu khién dam bdo hé
théng én dinh tiém can va bén viing khi d6i méat véi sw bién déi tham sé va nhiéu ngoai.
Twr khéa: R6 bét tay doi, diéu khién truot, 6n dinh Lyapunov.
Abstract
Using sliding mode method, we constitute a robust controller in the generalized case of 2n
DOF dual-arm manipulators (DAM). The system stability is proofed based on Lyapunov
theory. To investigate quality of the controller, numerical simulation is conducted for 4 DOF-
DAM as an illustrating example. The control algorithm assures the asymptotical stability, the
robustness of system when faced with parametric uncertainties and external disturbances.
Keywords: Dual-arm robot, sliding mode control, Lyapunov stability.

1. Gi&i thiéu chung

R6 bbt kiéu tay do6i (hinh 1) dwoc siv dung rong rai trong cac day chuyén san xuét, 1ap rap
hién dai. O' do, rd bét 1ap rap, van chuyén, cac linh kién, chi tiét, may méc thay cho con nguéi. Buoc
xép vao nhém ré bbt gibng ngwdi (humanoid robot), nhiéu mau ré bét véi ng x&r gibng ngudi dugc
st dung ngay cang nhiéu trong Iinh virc chdm séc strc khde va y hoc. Trong thuc té, rd bbt tay doi
c6 thé 1am viéc thay thé hoan toan cho con ngudi trong cac mai triedng doc hai nhw nha may dién
hat nhan, ctu hda, méi trwdng cé nhiét do, dd phéng xa cao. Vi du, ré bbt tay déi dung dé nhac va
di chuyén céac thanh nhién liéu, thanh phéng xa trong 16 phan &ng hat nhan.

Cho dén nay, cac nghién ctu vé diéu khién tay
may ddi da thu hat nhiéu nha nghién ctu. Céc k¥ thuat
diéu khién truyén théng nhw héi tiép phi tuyén [1], tuyén
tinh hdéa tin hiéu vao - tin hiéu ra (input-output
linearization) [2] c6 thé tim thdy trong cac cong trinh
nghién ctru ban du vé rd bt tay d6i. Cac cAu tric diéu
khién nhw vay khong thé giai quyét dwoc van dé tham
s6 bién ddi, nhidu ngoai, va nhat 1a yéu t6 bén virng cla
hé. Diéu khién truot (sliding mode control -— SMC) 1a
mot trong nhirng k¥ thuat giai quyét tét bai toan diéu
khién bén virng khi hé c6 nhiéu tham sb bién déi dong
thei chiu tac dong cla nhiéu. Yagiz [3] da nghién clru
chuyén dong twong tac ctia tay may déi 4 bac tw do st
dung ky thuat diéu khién trwot SMC. MG rong cong trinh Hinh 1. Tay mdy déi EPSON
[3], chung t6i dé xuat mét bd dieu khien SMC cho
trwdng hop tbng quat hon: tay may déi 2n bac tw do. Bo diéu khién dwoc cai tién cho chuyén dong
twong tac cla hai tay don, méi tay c6 n bac tw do. CAu trdc cta luat diéu khién gébm hai thanh phan:
phan diéu khién quy déi hat tin hiéu ra dén mat trwot va phan diéu khién déng-ngét gil tin hiéu ra
on dinh trén mét trwot. On dinh mat trwot cling nhw 6n dinh tin hiéu ra dwoc phan tich va chirng
minh bang phwong phap th( hai Lyapunov. Mé phdng sb dwoc ap dung cho mét tay may ddi 4 bac
tw do dé kiém chirng chét lwong clia bo didu khién dé xuét.
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2. M6 hinh hé dong lwc
2.1. Phwong trinh chuyén déng
Xét mé hinh vat ly tay may déi 2n bac tw do nhw trén hinh 2. Méi tay ¢c6 r khau va n bac tw do.

Chuyén dong clia 2r khau cda hai canh tay r6 bét dwoc dac trung bdi véc to g € R™", ciing chinh
la véc to chiva cac toa dd suy rong ctia hé. Cac thong sb vat ly cia mdi khau gébm khéi lwong tinh
tién m., khéi lwong quay |, , va chiéu dai |. (i =1—2r). Thiét bj cdng tac (tay gép) cla hai tay ro
bbt s& gép va di chuyén mét vat thé hinh chi¥ nhat t vi tri ban dau dén vi tri yéu cau theo mét quy
dao 1ap trinh s&n. Cac théng sb khac gébm khdi lwgng mva dai d, cla vat thé, khoang cach d,
gitra hai chét duéi ctia hai tay may.

~ Tinh chét dong lyc clia ré bét dwoc dac trung boi mot hé gém 2n phwong trinh vi phan phi
tuyén. Hé nay dugc viét dwdi dang rat gon thanh mét phwong trinh vi phan ma tran nhw sau

M(q)§+C(a.a)q+G(a)=J3" (q)F(a.9.6)+U+W (1)

~ U R
O day,q=[q, -+ 0,] €R*" Ia
q’ln
véc to tin hiéu ra, M (q) e R*™" |a ma tran
I/
7

khdi lwong, dbi xtrng, va xac dinh dwong,
C(9,9) e R**"1a ma tran Coriolis huéng

A

tam, G(q)e R* la véc to trong trwéng,

UeR™ Ia véc to mdé men din dong cac Moty Doty et
khau, né chinh la véc to tin hiéu diéu khién,
W € R®" 1a véc to nhiu ngoai tac dung 1én
cac khéq cla hai tay ro bét voi nhiéu dwoc
gid thiet & trong bién xac dinh,
J(q) e R®™®"  chi ma tran Jacobi, va

E (q, q,q) c R2n la véc to chi cac lyc twong Hinh 2. Mé hinh vét ly ré bot tay déi 2n béac tw do [4]

tac gitra cac canh tay roé bdt va vat thé. Cac
thanh phan cta véc to luc F(q,q,(j) dwoc xac dinh tlr cac phwong trinh rang budc hinh hoc va
dong hoc cung véi phwong trinh dong lwe hoc md ta chuyén dong clia vat thé trong hé toa do Dé-
cac.
2.2. béng hoc ngwoc

_ Quy dao chuyén dong theo yéu cau cla tai dwgc xac dinh tr vi tri ciia n6 trong khong gian
bé-cac nhuw sau

=0 Yo 2.] =h(}.d,d,.q) (2)
voi h e R® 1a mét véc to cia cac ham gié tri thye va i =1+2r . S dung bai toan déng hoc nguorc,
ta tim dwoc cac toa db suy rong yéu cau theo biéu thirc

Qg :g(rm’dvdzaIUQ) (3
véi g e R®" 1a véc to ctia cac ham lwong giac. Bao ham phuwong trinh (3) theo thoi gian, ta dwoc
cac thanh phan van téc ¢, va gia téc {, twong &ng.

2. Luat diéu khién

Ta xay dwng mét thuat toan diéu khién bén virng sao cho tay may déi kep mét vat hinh chiv
nhat réi di chuyén tir vi tri ban dau dén cac vi tri yéu cau theo quy dao dwoc lap trinh san

r,(t)= [Xm (t) v.(t) z, (t)JT .Pong hoc ngwoc trong muc 2.2 da co san dé giai quyét bai toan
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lam thé nao dé biét cac toa do suy réng q (t) theo quy dao chuyén ddéng cua tai. Vi vay, ta biét ré
cac Vi tri yéu cau g, (t) ma co cau chap hanh dan dong cac khau cuta rd bét dat dén. Luat didu
khién dwoc thiét ké dwa trén ky thuat SMC truyén thdng sé dan trang thai q(t) tién dén dich yéu
cau q, (t) mot cach tiém can. Goi

e=(q-q,)eR" (4)

la sai sb tin hiéu. Qua day, ta dinh nghia mét véc to sai sb tin hiéu twa bo loc (a filtered error-like
vector) c6 dang

s=é+Ae=(q—-q,)+A(q—0qy) (5)
Pay la mat trwot bac hai Se R ¢6 A = diag(ﬂi,~--,),2n) € R*™®" |a ma tran dwong chéo
v&i cac phan t&r trén dwdng chéo chinh Ia nhitng hé sé diéu khién. Néu S nam trong bién xac dinh,
thi e va & ciing & trong bién. Vi vay, néu s — 0 khi t — oo thi € va & haity, lim(e,é)=0.D&

t—>wo
4n dinh s6 mi mat trwot, mét mé hinh toan dn dinh sé mi dwoc dinh nghia
$+As=0 (6)
v&i dao ham cla Ssuy ra tw (5) la
s=(4-d,)+M(a-d,) ™)
Leuuy M (q) xac dinh dwong, dong lwc hoc (1) co thé dwoc viét lai dwéi dang
4=7(9,6.4)+M~(q)(U+W) ®)

vei (0,9,6) = M’l(q)[\]T (a)F(a.6.6)-C(a,0)q-G (q)] la véc to clia cac ham phi tuyén
phirc tap ctia md hinh ro bét.

Thay phwong trinh (1) vao phuong trinh (7), rdi thay (7) vao (6) dan dén tin hiéu diéu khién
quy dbi

U=M(q)[ &y —2r(q-a,)-A"A(a—0,)-F(q.9,6) |-W ()
Tin hiéu diéu khién quy dbi (9) hut cac trang thai (q,Q) dén mat trwot va day céac trang thai

nay dén vi tri yéu cau (qd o ) trén mat trwot. Dé gilr ching & trén mat trwot mai mai, mot tac dong

doéng ngat

U,, =—Ksgn(s) (10)
dwoc dwa vao luat didu khién. CAu tric diéu khién trwot SMC bay gid tré thanh

U=M(a)|d, ~2A(4-6,) A" (d-d,)~f(q,6,6) |-W—Ksgn(s) (11)

& day, K =diag ( K, KZn) e R*™2" 13 ma tran duwong chéo dwong clia cac hé sb dong-
ngat. Luat diéu khién téng thanh (11) gébm hai thanh phan: phan th® nhét,
g —20 (-4, )-A'A(q—0y)—f(9,9,4), dung dé 8n dinh s6 ma (q—0 ) va dé khir dong
lwc hoc phi tuyén ciia mé hinh. Phan tht hai, —W — K sgn(s), dung d& bu tac dong ctia nhiéu va
duy tri tinh bén virng ctia hé théng.

3. On dinh hé théng diéu khién

Ta phan tich tinh 6n dinh ctia hé théng diéu khién ré bét tay may déi bang phuong phap thie
hai cua ly thuyét én dinh Lyapunov. V&i tay may ddi mé ta bang phwong trinh vi phan (1) dwgc dan
dong bdi bd diéu khién (11), ta xét mét ham Lyapunov.
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Y, :%STM(q)s (12)
c6 dao ham doc theo quy dao trang thai

Vv :sTI\/I(q)S+%sTI\'/I(q,q)s (13)

Chayring S I:I\/I (q,Q)—ZC(q,Q)}S =0 Vs e R?", phwong trinh (13) dwoc viét lai

V =s"M(q)$+s"C(q,q)s (14)

Thay phwong trinh (11) vao phwong trinh (8), va phwong trinh (8) vao phwong trinh (7), ta
nhan dwoc

§=-As—M7(q)Ksgn(s) (15)
Thay phuong trinh (15) vao phwong trinh (13) suy ra
V ==s"[M(q)A-C(a.q)]s—s"Ksgn(s)

S [l\/|(q)x—c:(q,q)]s—iZZn1 Kils,|

Sau mét vai buéc phan tich, ta nhan thay rang ma tran M (q)?& —C(q,Q) xac dinh dwong

(16)

véi moi A>0. Vi vay, V <0 véi moi hé s didu khidn dwong, K >0. Didu nay dan téi

le (t)] <|si (t)] < sue™ (i=1-2n,k; >0). Vay, hé théng diéu khién bn dinh s ma.

4
2 .I l | | i

8

s 0

2
2
o 1 2 3 4

Thoi gian ()
Hinh 3. M6 hinh vat ly tay may déi 4 bac tw do [3] Hinh 4. Nhiéu ngoai tdc déng lén hé

4. Vi du ap dung - Tay may déi 4 bac tw do

Dé kiém chirng chat lwgng clia bo diéu khién dé xuét, ching t6i mé phdng hé dong luc (1)
cho trvong hop tay may doi bon bac tw do (hinh 3) dwoc dan dong bdi bo dieu khién (11) trén moi
trwong MATLAB. Doc gia tham khao thém mé hinh toan ctia rd bbt nay trong [3]. DAu tién, hai diém

cudi cta hai tay gép sé& di chuyén dén vat thé tir cac vi tri ban dau ctia ching (Xil, Yirs Xins yiz)

trong 2 giay theo quy dao sau:

X, (1) =X, +(xi —X; )e’“"z (17)

Vo)=Y +(yi -y )e™ (18)
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voi (Xfl, Vi Xios yfz) la cac vi tri cudi cla hai tay gap trong pha dau tién. Trong hai giy tiép theo,

hai tay may sé& gap vat thé va van chuyén n6 theo mét quy dao tron dé tranh dung vao vat can. Quy
dao chuyén déng theo yéu cau clia pha th hai nay nhw sau

Xy (t) =X, +1, cosy(t) (19)
Y (1) =Y, +1, siny(t) (20)

Trong do, (XO, yo) la vitri vat can, r_ ban kinh tron cta quy dao voi tam (XO, yo) , W lagoéc

cwe. Cac cac thong sé s dung trong mo phong dugc thé hién trén bang 1. Nhiéu ngoai ngéu nhién
(hinh 4) dwoc dua vao hé dong lwc dé kiem ching kha nang khir nhiéu, cling nhw tinh bén virng
cla cac bo diéu khién dé xuét.

] Béng 1. Céc théng sé st dung trong mé phong ] ]
Thong sO mé hinh hé déng lwc [3] Quy dao chuyén doéng yéu cau — Céac dieu kién dau [3]

(%e Yies X, Vi ) = (0.76,0.6,-0.76,0.6 )

m=m,=my=m, =15 (kg)

Lol — 1= 1, =018 (kgm?) (X1 Ve X2 Vi, ) = (-0.275,1.4,-0.525,1.4)
L=l =L=I1,=12 m) (%:¥o)=(0.1.4); 1, =04; (l//i’l//f ):(_”’0) ;

k =k, =k, =k, =048 m) | ©%(0)=0;0,(0)=57/6;q,(0)=7; q,(0)=-57/6;
#=0.35, m=2 (kg); ¢,(0)=¢,(0)=¢,(0)=4,(0)=0;

d, =0.25 (m); d, =1.2 (m)

Bo diéu khién SOSMC
b =b, =b, =b, =110 (Nm/s)

A =diag(5,5,5,5), K =diag(50,50,50,50)
/‘P_\ 160
S 140
/ N E1N
g 120
/ gloo \ /\

©
o

[e2]
o

Goc quay (do)
5

2
0 S 4
% 1 2 3 4 80y 1 2 3 4
Thoi gian (s) Thoi gian (s)
Hinh 5. Géc quay khéu 1 Hinh 6. G6c quay khéu 2
180 -80
S 160 S -100
SN g
g 140 \ g -120 /
8 120 8 -140
1005 1 2 3 4 160, 1 2 3 4
Thoi gian (s) Thoi gian (s)
Hinh 7. Géc quay khéu 3 Hinh 8. G6c quay khau 4

Quy dao chuyén dong yéu ciu

Quy dao chuyén dong din ddng béi bd diéu khién SMC
1.4 T T

-

12

1

0.8

0.6

04 i i i
N1 05 0 03 1

Truc x

Hinh 9. Quy dao chuyén déng ctia diém cudi hai tay ré bét

Tap chi Khoa hoc Céng nghé Hang hai S6 50 - 4/2017 14



CHAO MUNG NGAY THANH LAP TRUONG 01/04/2017

Chuyén dong quay cta cac khau dwoc mo ta trén cac hinh 5-8. Tét ca cac khau déu chuyén
dong tiém can dén goc quay yéu cau.

Hinh 9 thé hién quy dao chuyén dong hai diém cubi cda hai tay may gom quy dao chuyén
dong mong mudn dwoc sinh ra tir cac phwong trinh (17) (20) va dwong cong chuyen dong thyc do
dan déng clia cac bo dleu khlen dé xuét tao ra. TAt ca cac quy dao déu dén dich & trang thai xac lap
va théa man cac yéu cau vé tranh vat can.

5. Két luan

Chung toi vira véi dé xuat mot bo diéu khién bén virng cho sw phéi hop chuyén dong cua hai
tay don cho trwong hop tbng quat: mébi tay c6 n bac tw do. BO diéu khién dwoc kiém chirng bang mo
phong cho r6 bét tay doi 4 bac tw do. Két qua cho thay bd diéu khlen lam viéc tbt, cac quy dao trang
thai déu tién dén cac gia tri yéu ciu. Hé théng diéu khién lam viéc 6n dinh, bén virng véi nhiéu ngoai.
Ghi nhan tai tror

Nghién ctru nay duoc tai tro bdi Quy phat trién khoa hoc va céng nghé québc gia (NAFOSTED)
trong dé tai ma sb 107.01-2016.16.
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CAC GIAI PHAP NGAN NGU’A BAM BAN CUA SINH VAT BIEN LEN HE
THONG ONG, THIET Bl VA VO TAU THUY
THE SOLUTIONS FOR PREVENTION OF MARINE FOULING TO PIPE LINE,
EQUIPMENT AND HULL OF SHIP

NGUYEN NGQC HOANG, PHAM VAN VIET
Khoa May tau bién, Trwrong Pai hoc Hang hai Viét Nam
Tém tit
Bam bén sinh vét bién 1én céc van théng bién, cac bé trao nhiét, hé théng duong éng va
V6 tau la mbi de doa tiém tang trong khai thac tau thiy. Téc nghén va &n mon géy ra do
bam bén c6 thé gay ra nhing hau qua kho luong.
Pé gidm thiéu nhing sw co nay, tau thdy can bé tri hé thong ngén ngtra bam bén sinh véat
bién (MGPS), hé théng nay ngén nhitng sinh vat bién nhé ldng dong, sinh sén va phat trién
trén cac bé mat nhung chim hodc tiép xuc véi nwée bién. Bai bao nay gidi thiéu cac phuong
phép ngdn ngtra bam bén sinh vét bién cung nhikng thuén lgi, khé khdn va nhitng goi y
trong thiét ké, khai thac céc loai MGPS khac nhau.
Ttr khéa: Hé théng ngén ngtra sw bam bén sinh vét bién, chéng bam ban.
Abstract
Marine fouling in sea chests, heat exchangers, piping systems and hull of ship is a potential
threat of the ship operation. Blockages and corrosions caused by marine fouling can have
serious consequences.
To reduce this risks, the ship needs to arrange Marine Growth Prevention System (MGPS),
this system prevents micro-organisms to settle, breed or grow to surfaces immersed in or
contacted with sea water. This article introduces the methods to prevent marine fouling with
advantages, disadvantages and suggestions in design, operation difference kind of MGPS.
Key words: Marine growth prevention system, anti-fouling.
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1. Pat van dé

Tau bién doc 1ap va luén ludn ndi trén mat nwée, st dung nwée bién cho nhiéu muc dich khac
trén tau nhw: dan tau, lam mat ddng co va cac may nhiét, tao thanh vong tudn hoan hé lién tuc, cac
bé mat cac 6ng va thiét bj ludn tiép xuc véi nwéc bién. Mac du c6 nhiéu thuan loi, song nhin ngwoc
lai van d@é thi trong nwéc bién c6 nhiéu sinh vat bién, ngoai sé it ¢ thé nhin thdy bang mat thudng
thi phan I&n la khéng. Céc sinh vat bién nay la: trang bién, déng vat than mém, hau ha, téo va cac
dong vat vo giap, khi cht’mg di qua cac bé mét kim loai c6 du diéu kién twong thich, twong sinh sé
bam dinh sinh s6i phat trién, lam cho tac nghén dwong 6ng, thiét bi, gidam hé s6 truyén nhiét, giam
tbc do tau, lam cham tau, gay ra nhiéu sy cd cho cac may méc thiét bi dung nudc bién.

Copyright 2015 - Marine Insight

Hinh 1. Anh chup tdc nghén dwong 6ng va ha bém vé tau khi tau trén da

_ Bam ban bai sinh vat bién co thé co cum, tap trung theo quan thé (xem hinh 1.), sinh soi phat
trien trong hé thong ong, thiét bi may maéc, noi co cac hang hoc thuan tién vé moéi treong nhw nhiét
do, ddé pH, chat nudi dwéng,...

Ngan nglra bam ban bai sinh vat bién va chéng &n mon cho cac bé mét 6ng, vé tau va cac
thiét bi tlep xUc v&i nudc bién 1a viéc lam can thiét, nhdm muc dich tang hiéu qua khai thac tau, tang
hé sb truyén nhiét & cac bé mét trao nhiét, gidm thiéu tdc nghén dudng 6ng, gidm strc cén vé tau,
téang hiéu suét day cla chan vit.

2. Noéi dung
2.1. Hé théng MGPS xtr ly bang clo

Hé thong nay thiét ké nham ngan sw bam ban cua sinh vat bién 18n hé thong ong va thiét bj ciia
tau qua phan &ng héa hoc clia hop chét clo san sinh do viéc dién phan nwéc bién.

Nuwéc bjén dwoc bom cép vao khoang riéng, goi la khoang san sinh ‘Generating chamber’. Trong
do nwoc biér] dwoc dién phan bai cac dién cye, cwre am cathode bang titan, trong khi d6 cwe dwong
anode lam bang 16i titan 4o boc 100 micro inch bach kim. Dong dién dwa vao cé dién ap khoang 7V
(vi titan tro dién héa & dién ap dwdi 9V).

Qua trinh chdng bam ban sinh vat bién dwa trén hoat tinh cla clo cé trong nwéc bién do dién
phan dung dich NaCl, cac phan (rng xay ra nhw sau:

- Tai dién cyc dwong anode clo tw do dwgc hinh thanh:
2Cl — Cl> + 2e-
- Tai dién cyc am cathode OH- ion dwgc hinh thanh va khi hydro thoat ra:
2H20 + 2e- — 20H" + Hs
- Tai dién cwc dwong céac ion OH- phan (rng v&i clo va Na* tao ra hypoclorid natri:
2NaOH + Cl2 — NaOCI + NaCl + H20

So dd x&r ly chéng bam dinh sinh vat bién bang clo c6 thé bé tri nhw trén hinh 2. Dung dich
NaOCL dworc tao ra di vao cac dau phun b tri & cac hop lwdi loc hodc hép van théng bién, clo hoat
tinh s& 6 xy héa va tac déng vao cac sinh vat bién, nhitng sinh vat bién I1&n vé giap nhw ngéu, so,
bc, hén,... phan xa v&i clo va thu minh trong vé nén khong thé bam dinh va sinh san.
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Tuy nhién nhw chung ta da biét clo 1a mot chat ddc véi con nguwoi, moi trvong va sinh vat, 10
PPM clo s& nhanh chéng glet toan bo sinh vat bién trong thoi gian ngan. Nghién ctru chira 0.2 - 0.5
phan triéu clo trong nwéc bién sé ngan nglra bam ban, trén 0.5 PPM lai gay &n mon thép va cac vat
liéu khac, k& ca déng. Cho nén can duy tri ham lwong clo thap va kiém nghiém theo déi chat ché
trén tau.
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Hinh 2. Sor d6 hé théng ngdn ngtra bam ban sinh vét bién bang clo
2.2. Hé théng MGPS xtr ly bang séng siéu am

Séng cao tan da dwoc dung dé loai bé va ngan ngtra bam ban cla sinh vat bién 1&n vo tau va
hé théng thiét bi dung nwéc bién. Séng nay dwoc chuyén ddi thanh xung dién & tan sb cao khoang
tlr 20-45kHz, dwoc truyén qua cap quang dén cac bd chuyén dbi ‘transducer’ dat trong hop van
thdng bién, hop Iwéi loc, hay cac vi tri trén vé tau. Am thanh nhé cé tan sb cao sé tao ra ndng lvong
ngdn nglra sw bam dinh va lang dong. K§ thuat nay da dwoc hai quan My nghién ciru va phat trién
nhirng ndm 50 cla thé ky trudc.

L6 tréng &m thanh tao ra ap suét Am thanh di nhd dé 1am bay hoi nwéc, hinh thanh cac béng
hoi bam trén bé mat thiét bi hay vé tau va vé ra nhanh chéng véi ndng luvgng 16n gay nhiéu loan,
lam khuéy déng viing nwéc xung quanh. Diéu d6 din dén rat khé dé cho cac sinh vat bién cé thé
bam dinh 1én bé mat thép. C6 thé néi séng siéu am tac dung dé ngan nglra bam ban |& moét tac dong
co hoc, ngoai ngan ngtra thi né cé thé loai bé ca nhirng thyc thé da bam tru & mirc thap.

Tuy nhién séng cao tan néi chung 1a khéng duwoc chdp nhan trong méi trwdng séng hién nay
nén chang chi thiét ké v&i chu trinh 13p gian doan.

Séng siéu am chi tac dung trong ving hep va trén mat phang, tau vé gb hay xi méng 16i thép
khéng phu hop v&i phwong phap nay.

~ Song siéu am khong thé thay thé dwoc son chéng bam ban, cho nén ding son cuong luc
chong bam la gidi phap coé thé dwoc Iwa chon.

2.3. Hé théng MGPS str dung héa chat

C6 thé dung hoéa chét cho tuan hoan qua hé thdng theo mét ty Ié thich hop, thi du nhw dung
FeClz, bé mé&t &dng va céac thiét bi s& dwoc 1am sach va bao vé bdi mot I&p hydroxit sat, dong thoi
trong phan &ng san sinh clo, thir lam cho cac déng vat bién vé giap phan xa ngung tré phat trién,
do d6 ngan ngtra &n mon va bam ban. Tuy nhién ngoai van dé& 6 nhiém maéi trudng thi xét theo khia
canh kinh t&, dé la phuong an khong hiéu qua va kho kha thi.

2.4. Hé théng MGPS kiéu dién phan

Ngan nglra bdm ban va chéng &n mon dién héa bang phuong phap dién phan ngay nay dwoc
dung réng rai trén cac tau bién. D6 la phwong phap dung cuwc dwong tan, véi anode la cac kim loai
hoat tinh nhw Cu, Zn, Al hay Fe, viéc san sinh cac ion kim loai lam thay déi méi trwdng va la déc td
cho céc sinh vat trong nwéc bién, ngan ching bam ban, déng thdi khi cac ion kim loai di chuyén dén
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cac bé mat thép lam cho ching tré nén am tinh va ngan ngtra bi &n mon. D& chdng &n mon trong
pham vi hep nhu cac bd trao nhiét, cac vé bom hay cac hop lwéi loc cé thé dung kém chdng &n mon,
con dé bao vé ca hé thdng dng, thiét bi va co thé ca v tau thi co thé b tri hé thdng chdng bam bén
va an mon nhw hinh 3.

Junction Box

Cu-Anode

Al or Fe-Anode

copper ion flow
sea water cooling inlet ; sea water
to main engine, { T P inlet
condenser & auxiliary*'v ) y
equipment sea water
flow
aluminum or iron ion flow

Hinh 3. Hé théng Marine Growth Prevention System kiéu dién phan

Hé théng nay dung dong kich thich dién phan cac anode, cuc dwong anode ndi véi dong dién
nhd mét chiéu tir chinh lvu nan dong, dwoc bé tri trong hdp diéu khién. Cac anode gébm c6 mét cuc
Cu, cuc con lai c6 thé la Al hay Fe tuy theo bé mat can duwoc bao vé. Cac ion ddng va ion Cl san
sinh & cac dién cwc sé lan tda cudn theo dong nwéc dén cac bé mét cac cathode 1a cac 6ng thép va
thiét bi, ngdn nglra sinh vat bién bam dinh, céng sinh va phat trién. Cac ion Al/Fe sé& ngan ngira &n
mon va tréc ré bé mét kim loai, cac ion Al hodc ion Fe dén bé mat thiét bj sé& tao ra dung dich hydroxit
sén sét bao boc 1y cac sinh vat nhd trong nwéc va 16i cubn ching ra ngoai, déng thdi tao mang,
ngan kim loai tlr viéc pha hoai b&i clo hay Iwu huynh trong nwéc bién, anode Al thich hop cho bao
vé cac bé mat bng va thiét bi bang thép, con anode Fe lai thich hop cho cac bé mat kim loai la déng
va niken.

y Téi hé thng lam mat

A
Wan thong
bién man
Eom lam
a mat No2
@ Anode Anode, | Wan hit su cb
Téi bam phy = { T %—
MGPS reaction
T {\ =
! o
—(F—H— Ly
Luru Irong ké
P Van thén%AéeL” Vlein théang
% bién thip bién cao

Eoong chinh ]

Hinh 4. So' @6 hé théng MGPS kiéu dién phan cho hé théng nwérc bién tau thay

Hé thdng nay cé thé b tri cac anode trong hdp van théng bién, trong hdp Iwdi loc hay c6 thé
b tri trong khoang két phan trng (xem hinh 4). Két phan (rng dwoc trang phi cao su tdng hop cach
dién, trong d6 bd tri cac dién cwc dwong va cuc am, ching duwgc ddi cwe cho nhau trong vong 2-6
gi® nham muc dich lam sach I&p hydroxit bam trén cac cathode. T két phan &ng nwéc bién co
chra cac ion s& dwoc cung cap té¢i cac dau phun trong hop van théng bién va dwoc diéu chinh theo
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lwu lvgng yéu cau, tiy theo ché do lam viéc clia van do, thi du hop van dang dong c6 thé chi mé
cép 5% chang han, bang 1 Ia mét lwa chon hop ly va da dwoc ching t6i kiém nghiém trong khai thac

trén tau.

Béng 1. Diéu chinh Iwu lwgng cép tir két phén rng theo Iy Ivgng str dung nwéc ngodi man tau

Port sea chest Starbcs)e(t;j high Starboar low SC
Sea valve o Close, 5% Open, 90% Close, 5%
Navigation
Open/Close & .
operation
Flow rate Close, 5% Close, 5% Open, 90%
Sea valve | . Open, 60% Open, 35% Close, 5%
n por
Open/Close & P .
operation
Flow rate Open, 60% Close, 5% Open, 35%

Trong qua trinh khai thac can thwong xuyén kiém tra bam ban hay &n mon cla cac thiét bj
trong hé thong q’é 6 nhirng dieu qhinh thich hgp. Thi du nhw tang hoac gjém dong kich thich 0.2
ampe cho moét lan dieu chinh va tiep tuc kiém tra theo déi, vi theo ly thuyét thi mat d6 cac ion Cu
trong nwdc bién chi can khoang 2ppm la du ngan nglra bam ban, nhwng viéc chinh dung theo gia tri
nay chi co thé thyc hién trong phong thi nghiém, vi vay viéc chinh tang hoac giam dong kich thich
la bién phap kha thi trong thwc té trén tau.
3. Két luan

Bai viét gi6i thiéu cac phwong an chong bam ban bdi sinh vat bién, nhirng thuan Igi va kho
khan cla tirng phwong phap cung hwéng dan van hanh dé nguoi doc so sanh, danh gia va co
hu:c’mg Iwra qhon phujhc_yp cho thiet ké déng mai, dong thoi gidi thiéu cho ngué’i khai thac c6 hiéu
biét theo chiéu sau dé van hanh hé thong hiéu qua khi khai thac cac loai hé thong MGPS khac nhau.
TAI LIEU THAM KHAO
[1]. SAACKE JAPAN TRATEC-Marine growth preventer-Mitsui engineering&shipbuilding-2007
Ngay nhén bai: 13/02/2017
Ngay phan bién: 27/02/2017
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NGHIEN CU'U, THIET KE HE THONG LAI T PONG TAU THUY
RESEARCH, DESIGN AUTOPILOT SYSTEM

DINH ANH TUAN
Khoa Dién - Dién ti, Trirong Pai hoc Hang hai Viét Nam
Tém tat
Bai bao nay trinh bay mét phurong phap hiéu qua trong thiét ké hé théng lai tw dong tau thiy
dang so goi /a “hé thong lai s6”. Trong do, khoi diéu khién trung tam la mét bg diéu khién
logic kha trinh - PLC c6 tich hop thuét toan PID tién tién. Khoi giao dién van hanh\sd’ dung
mot man hinh cam dng HMI dé thuyén vién co thé de dang xem cac sy kién, diéu khién,
giam sat va hién thj timg trang man hinh do6 hoa voi cac menu va giao dién véan hanh than
thién cling nhw dé dang xac dinh duwoc cac théng tin ddng hoc cda con tau.
Terkhoa: Hé théng lai tw dong sé.
Abstract

This report presents a effective method of designing marine digital autopilot system named
“digital autopilot”. The central control panel is a programmable logic cotroller - PLC that it has
integrated advanced PID algorithm. The operator interface panel using a touch screen HMI
for seafarers can easily view events, controls, monitoring, and display each graphical page
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with user-friendly menu and operation as well as ease to identify the dynamic information of

the ship.
Keywords: Digital autopilot.
1. Gi&i thiéu

Van dé ché tao mot hé thdng lai tw dong cho tau thily dam bao do tin cay cé kha néng ghép
ndi v&i nhidu loai may lai thay lwc, giao dién voi nhiéu loai la ban khac nhau, cé gia thanh ré trén co
scy ung dung k¥ thuat s&/PLC, hé théng mang truyen thdng cong nghiép, dé dap wng dwoc cac yéu
cau cla dang kiém nganh hang hai dang la yeu cau rat thiét thwe. Cung v&i sw phat trién ctia nganh
hang hai, linh vic nay da dwoc nghién ciu & nhiéu noi trén thé gi¢i va da dat dwoc nhivng thanh
qua to I&n va cho ra ddi nhiéu san phdm &ng dung rat da dang, phong phu. Tuy nhién, hiu hét cac
san phdm déu cé xuat x&r nwéc ngoai nén dé mua né trén thj trwéng thi thdi gian dap ng cham va
gdp mot s6 van dé phirc tap khi can bdo hanh, bdo tri thiét bi. Hién nay, hé théng lai tw dong sé
(digital autopilot) ngay cang pho bién va dan thay thé cac hé théng lai twong tw (analog autopilot) cb
dién, dién hinh la san pham cla cac hang co truyén théng lau doi va nbi tleng trén thé gi¢i nhu:
TOKYO KEIKI, YOKOGAWA, SIMRAD, NAVITRON, RAYTHEON,... Viéc str dung k¥ thuat truyen
théong da giup cho hé thdng lai tw dong cé kha nang két ndi don gién va da dang véi hau hét cac
thiét bi hang hai khac nhw GPS, ECDIS, VDR, ... dé dang 1ap dat, bdo dwéng va thuan tién cho cap
quan ly quy mo Ién cla cha tau [2]. Tuy nhién, ch| phi dau tw ban dau cho hé théng nay thwong rat
cao. Trong nwéc, da cé mot sd nghién ctu thiét ké hé thdng lai tw dong, vé méat thuat toan diéu khién
cac nghién ctru nay da dat dwoc mot sé két qua nhat dinh, nhung vé mét sadn phadm phan cing thuc
hién thi con rat nhiéu han ché, viéc thwong mai héa con gdp nhiéu khé khan. Vi vay, dé chi dong
vé cong nghé, dé co thé ap dung ly thuyét vao thuc té, ta can tim moét phwong an ché tao hé lai tw
dong rng dung k¥ thuat sb, gidm bét gia thanh va ng dung dwoc cac sdn phdm coéng nghiép phd
bién, cac linh kién dién tl s&n c6 trén thi trwong.
2. Dé xuét cau trac hé thong lai s6 tw dong rng dung PLC

Hé théng lai tw dong cé chirc nang tw déng duy tri hwéng di clia con tau theo huwéng da dat
trwde tv s§ quan hang hai. Ngoai ra, dé thuc hién diéu déng tau trong ludng lach, ra vao cang,... va
dam béo an toan khi hanh trinh thi mét hé thdng lai can phai c6 kha néng thuc hién lai bang tay. Do
vay, mot hé thdng lai tw dong thudng tich hop day da ba ché dd Iai, bao gdm: AUTO (lai tw dong),
HAND (l4i 13p b&ng v6 I&ng) va NFU (l&i don gidn) mé ta theo hinh 1.

HAND NFU

1
N . 1
Bo diéu khien o 1 .
o Lai AUTO —> (> Servo Amp ! »> Con tau
- - . 1
84

Autopilot system

Speed GPS ECDIS
log

Hinh 1. So' d6 khéi hé théng ldi tw déng

Trong ché do lai tw dong, dé git 6n dinh hwéng di cla con tau thi hwéng di thue W do bdi
thiét bi la ban phai dwoc so sanh véi hwéng di dat trudc Wo, sai léch nay sé cép vao bo diéu khién
v&i cac thuat toan diéu khién thich hop nhw bd diéu khién PID, tbi wu hodc thich nghi.... Gia tri dau
ra cGa bod diéu khién &o chinh la tin hiéu diéu khién géc bé lai thich hop d& dam bao con tau luén
bam theo hwéng di dat trwdc. M6 hinh toan cia may lai truyén déng cho banh lai cla tau cé dang 1a
mot khau tich phan Ke/S do d6 dé goc bé banh lai dwoc ap dat nhanh theo géc gia tri mong muédn
dothi cAn phai c6 thém moét mach vong diéu khién noi véi bo didu khién kiéu PD (Servo Amp) va géc
phan héi bé lai 6. Dé tang chéat lwong diéu khién thi bo diéu khién can phai bd sung thém tin hiéu
tbc d6 cta tau nham phuc vu cho viéc tinh toan ra md mem quay tré thich hop. Bén canh dé véi
muc tiéu xa hon dé thwc hién lai tw ddng theo quy dao thi hé théng nay phai cé kha néng tiép nhan
céac thong tin tr hé thdng dinh vi GPS va théng tin ké hoach hanh trinh tir hé théng hai dd dién tir
ECDIS. Ngoai ra, theo yéu ciu cta dang kiém thi hé théng lai tw dong phai cé kha nang két nbi voi
bé ghi di¥ liéu hanh trinh (hép den) VDR dé cung cép théng tin hanh trinh cling nhw tinh trang hoat
dong hé théng.
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T nhirng phan tich trén day cling véi cac yéu cau vé giao thire truyén théng cla céc thiét bj
hang hai déu la chudn mang NMEAO0183, mat khac d liéu giao dién véi ngudi st dung ngay cang
nhiéu cung v&i dodi héi tinh ndng than thién ngwdi dung cao, tac gia dé xuéat cau tric hé thdng lai tw
dong st dung bd diéu khién kha trinh PLC nhw hinh 2.

_./— -
Switch

DI I Modbus1/RS485

| PLC |

Modbus2/RS485 Do
v
Gyro. | Heading g g
g "1 course filter - ba

Hinh 2. C4u tric hé théng ldi tw déng st dung PLC

Trong dé PLC déng vai trd bo diéu khién trung tdm, né sé nhan tin hiéu diéu khién théng qua
codng tac Switch, tin hiéu ciu hinh/cai dat théng qua man hinh cdm &ng HMI tr ngudi van hanh.
Ngoai ra, PLC sé& nhan tin hiéu hwéng di thue cha tau tir la ban théng qua mét b loc tién xtr ly, cac
tin hieu GPS, ECDIS va VDR dwoc dwa vao bd dén kénh va dwa vao cdng Modbus2/RS485, nhan
tin hiéu goc bé banh lai tr bd phan hdi goc bé lai, ddng thdi né thwe hién thuat toan 1ai tw déng va
dwa két qua dau ra tac dong dén cac van phai (STBD) va trai (PORT).

3. Thiét ké chwong trinh diéu khién va giam sat
3.1. Thiét ké bé diéu khién Iai tw déng vé&i thuat todn PID

Hién nay, d6i v&i hé théng lai tw dong tau thay thi bd didu khién PID van duwoc st dung rat
phd bién va phat huy duwoc nhiéu wu diém. Do do, véi muc tiéu cha bai bao Ia tién hanh thuc hién
thiét ké hé théng lai tw dong rng dung PLC nén trong muc nay tac gid sé tbng hop bo diéu khién
PID cho con tau dé lam co s& cho cai dat phan mém. Bd diéu khién dwoc xem xét cé dang [1]:

t
5 =K, (wq —W)—KdV)+KiI(Wd ~y(7))de )
0

Trong d6: & 1a géc bé banh lai, K, >0 Ky >0 va K; >0 la cac tham s6 thiét ké cta bo diéu
khién PID. 'ng dung luat diéu khién (1) cho mé hinh con tau c6 dang Nomoto bac 1 [1], [3]:

Ty +y=K(6-6) )

Trong d¢: g, la 1énh géc bé banh lai. Thay (1) vao (2) va bién dbi sang dang Laplace, khi d
ta cé phwong trinh dac tinh cé dang nhw sau:

Ts® +(1+ KKy )s® + KK s+ KK; =0 ®)

S dung phwong phap thiét k& gan diém cwc vi vay ba tham sb Ky Kg, K phai dwoc chon
sao cho phuong trinh (3) phéi ¢6 ba nghiém déu c6 phan thuwc am. Cudi cuing, ta duoc tin hiéu diéu
khién cé dang:

1
5=Kp[1+Tds+TSJ(¢//d -y) 4)

Trong d6, cac tham sb dwoc tinh toan nhw sau:

KK, . .
a,n:/Tp,éV:“KKd' 1/T <wn\/1_2;2+,/4g4—4§2+2< ws ®)
2/iKKp

ship dynamics closed —loop bandwidth rdder servo

Voi @, va ¢ cb thé dugc coi nhw nhitng tham sé thiét ké.

3
;K= %nk o T (6)

1
T, 10 ' 10 P 10K
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Nhw hinh 2 trong muc 1 tac gid da dé xuét bo diéu khién PLC phai dong thdi c6 kha nang két
ndi truyén thdng mang v&i cd man hinh giao dién giam sat van hanh HMI va bo loc tin hiéu hwéng
di ttr la ban. Do dé, ta can phai lwva chon loai PLC phai cé tich hop sdn 02 cbng truyén thdng
Modbus/RS485. Hién nay, trén thi trwéng dong san pham PLC: DVP12SE cla hang Delta c6 gia
thanh hop ly va tich hop rat nhiéu cac module mém tién ich, vi vay day sé 1a mot lwa chon rat hop
Iy cho bai toan néu trén.

Trong phdn mém WPLSoft soan thao chwong trinh cho PLC ¢6 hd tro sdn cac thu tuc cai dat
dé st dung bd diéu khién PID, chinh vi vay ma cdng viéc con lai chi 1a xac dinh cac giai diéu chinh
tham sd cho hé thdng lai bao gém:

- DUAL RUDDER-KP(%);

- COUNTER-KD(%);

- INTERG-KI(%);

- YAW LIMIT OUT & KI=0 (DEG);

- RUDDER LIMIT ALARM (DEG);

- WEATHER ADJ 2 LAYER (DEG);

- RUDDER DEADBAND (DEG),...

Lénh thuc hién bo diéu khién PID (4) trong PLC va bang ciu hinh tham sé cai dat dwoc thé
hién trong hinh 3a, b.

3.2. Thiét ké giao dién giam sat trén HMI

Hé théng giao dién cho lai tw dong tau thay can phai thé hién dwoc tinh than thién véi nguoi
str dung, dung nhirng tlr khoa gan giii v&i nganh hang hai. Bén canh do, vé mat k§ thuat cac tiéu
chi sau can phai dwoc dap rng: c6 kha nang giam sat cac thong s6 hwéng di, rate of turn, théng sb
goc bé lai, thong sb trang thai may lai; cé kha nang cai dat, chinh dinh cac tham sb diéu khién; co
kha nang dwa ra cac bao déng alarm va ghi nhat ky hanh trinh chuyén di,...

APl || Mnemonic Operands Function Devica No. Function Setup Range Explanation
If Tg is lass than 1 program scan time, PID
SASXSClERISV]
e D‘ PID ®®®® PID Control Loop @-- 5 ing t T 1-2.000 instruction will be executed for 1 program scan
—— - Sy ampling time (Ts) 2, fime. If Te= 0, PID instruction will not be enabled.
Type | Bit Devices Word Devices Program Steps {unit: 10ms) (unit: 10ms) The minimum Te has to ba longar than the:
P X[Y|M|S |K|H KnXKnYKnM{KnS|T C|D|[E|F |PID:8steps program scan time.
g' DPID: 17 steps Sy +1: Proportional gain (Ke) |0~ 30,000 (%) ;2,"_“},?”"“ oo progertional viltie betwesn
3 .
S5 " The magnified proportional value of every
D i Sy +2: Integral gain (K) 0~ 30,000 (%) sampling time wnit * the accumulated value of
PULSE 16-0it T =] the arror.
Essxsssas_c SVESEXSSSASKSCEH_V EXJss] SCIEH[SV v " "
: 5, +3: Differantial gain (Kp) |-30,000 - 30,000 (%) | |1 magnified propoctional value of the varid
Operands: effor in every samping timme unit.
Sy: Setvalue (SV) Sy Presentvalue (PV) Sy Parameter  D: Quiput value (MV) 0: autormatic contral

1: farward contral (E = 5V - PV)
2: inverse contral (E =FV - 8V)

a) Control direction 3: Auto-tuning of paramater axclusively for the temperature contral. The
5§y +4: {DIR) device will automatically become Kd when the auto-tuning is
completed and be filled in with the appropriate parameter Kp, K; and
Hinh 3. a) Lénh thwc hién module diéu khién ¥o (not awalishia in e 32.0it ineiniction) o
N - s N % N n 4: Exclusively for the adjusted temperature control (not avaliable in the
PID cua PLC; b) Cau hinh tham so cua bé 32-bit instruction).
3 R - -
The range that error E = tha error of 5V - PV. When 5, +5 = KD, the
dleu khlen PID Sy +5: walua (E) doesn't 0= 32,767 function will not be enabled, e.g. when Sy +5is
work set as 5, MV of E betweean -5 and 5 will be 0.
AUTO PILOT Ex: if S +6 is set as 1,000, the output will be
. Upper bound of output _ 1,000 when MV is bigger than 1,000. §, +6 has
8, +6: walua (MV) -32,768 - 32,767 fo be bigger or equal 53 +7; otharwise the upper
bound and lower bound will switch.
X Lower bound of output _ Ex: if 8y +7 is set a5 -1,000, the output will be
S +T: value (MV) ~32,788 - 32767 | 4 D0 when MV is smaller than -1,000.
Ex: if 8y +8 is set as 1,000, the output will ba
1,000 when the integral value is bigger than
S, +8: ."'f:“';b"ulm of -32,768~32,767 1,000 and the integration will stop. S; +8 has to
intagral value be bigger or equal 8, +3; atharwier the upper
bound and lower bound will switch.
Ex: if Sy +8 is set as -1,000, the output will be
Syeg | pouer baundof -32,768 - 32767  |-1.000 when the integral value is smaller than
intagral value -1,000 and the i ion will stop.
Accumulated integral The accumulated integral value is anly for
1 2 3 Bk Sy#+10,11: | oo B0 | a2-it fioating paint | reference. You can still clear or modify it (in
= SETUP 32-bit floating point) according to your need.
. . The previcus PV is only for reference. You can
8, #12 | The previous PV still modity it according to your need.

Hinh 4. Giao dién giam sat trén HMI ~ |>*'¥
Sy +1%

For system use only.

b)

Ngoai ra, hé thdng phai c6 kha nang diéu chinh anh sang nén (background) dé cho thay thd
thwe hién diéu dong tau vao ban dém. Man hinh HMI cho hé théng lai tw dong cling dwoc chon cla
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hang Delta c6 model: DOP-B05S111, hinh 4 1a mét trong sb 20 ctra sé giao dién dién hinh da dwoc
thiét ké bang phan mém soan thdo DOPSoft cho HMI nay.

Chuwong trinh phadn mém diéu khién va giam sat ctia hé thdng lai tw dong sau khi dwoc compile
sé& dwoc nap vao phan cirng va tién hanh dau ndi véi cac thiét bi ngoai vi khac dé hoan thién ca hé
thdng nhuw két qua trén hinh 5 bao gdm dai lai tw dong (hinh 5a) va bd phan hdi géc bé lai (hinh 5b).
Sau khi tién hanh thir nghiém trong phong thi nghiém va xin cap phép cla dang kiém, hé thdng nay
dwoc kiém chirng rat sinh dong béng viéc da I1&p dat cho khodng gan 20 con tau cla Viét Nam nhuw:
Thai Binh 27, Hai Phong 16, Dynamic Ocean, ... va dang hoat dong tét.

Hinh 5. a) Pai Iéi tw déng; b) Khoi phan hdi géc bé I&i

4. Két luan
Bai bao da dé xuat nghién ctru, thiét ké hé théng lai tw dong sé (ng dung bd diéu khién kha
trinh PLC cuing v&i giao dién van hanh HMI dadm kha nang tw dong diéu khién hwéng di clia con tau.
Ngoai ra, v&i muc tiéu xa hon hé théng con cé thé mé rong cac giao dién két ndi véi hai db dién to
ECDIS cho phép diéu dong tau hanh trinh theo quy dao. Bén canh d6, dé& hoan thién chat lwong
diéu khién tét hon niva dac biét Ia khi tau hanh trinh trong vung thoi tiét xau thi hwéng phat trién tiép
theo clia nghién ctru la trng dung bd loc Kalman dé nhan dang tham s6 con tau va loc tin hiéu huwéng
di cuing v&i xay dwng thuat toan diéu khién tdi wu [4] thay thé cho bo diéu khién PID don gian.
TAI LIEU THAM KHAO
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PIEU KHIEN THICH NGHI CHUYEN DPONG TAU THUY CAO TOC
ADAPTIVE MOTION CONTROL OF HIGH-SPEED SHIP

NGUYEN H(PU QUYEN, NGUYEN KHAC KHIEM, TRAN ANH DUNG
Trwong Pai hoc Hang hai Viét Nam

Tom tat ‘ o ) ]
Bai bao dé cép toi van de nghién ctu mé hinh toan cda chuyén dong tau cao toc, danh gia
trang thai 6n dinh cuda tau trong qua trinh chuyén dong. Trén co s& phwong phap diéu khién
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téi Lru toan phuong gian tiép, thiét ké bé diéu khién thich nghi trurc tiép nham nang cao 6n dinh
va téi wu nang luong cho chuyén déng tw can bang ctia tau cao téc.

Tw khéa: Piéu khién toan phwong gian tiép, diéu khién thich nghi truc tiép chuyén dong tau thay.

Abstract
The article refers to research the mathematical model of high-speed ship motion, assess the
status of the ship’s stability during movement. On the basis of the linear quadratic optimal
indirect control method, design direct adaptive controller in order to improve stability and
optimal energy for self balancing motion of high-speed ship.

Keywords: Linear quadratic indirect controller, direct adaptive motion control of high-speed ship.

1. Pat van dé

Cac loai tau thay cao toc (tau canh ngém tau dém khi,...) khac véi cac loai tau thly théng
thwong & sw glam sut do dy trir 6n dinh va dién blen nhanh chong cla sy cb néu xay ra. Ly do la
sy tiép xuc cla than tau véi moi trudng nwéde yéu di. Trong didu kién anh huo’ng clia cac yéu tb
séng - gi6 thuwdng xuyén thay déi thi viéc dam bao sw 6n dinh chuyén déng cla tau trong cac ché
dd khac nhau c6 thé dat dwoc bang viéc thiét ké mot bo diéu khién tw dong phu hop [5].

Trong bai bao [1], cac tac gia da trinh bay phwong phap téng hop bo didu khién cho tau canh
ngam theo phwong phap toan phwong gian tiép. Day la phwong phap két hop gitra diéu khién gan
diém cuc va diéu khién téi wu, khac phuc nhuoc diém cua diéu khién gan diém cwc cho hé MIMO 1a
bai toan tr& nén c6 mot nghiém duy nhat thay vi cé vd sd nghiém. Két qua mé phdng chi ra cho thay
hiéu qua cla b6 diéu khién nay Ia nang cao d6 &n dinh va ti wu nang lwong cho déi twong. Van dé
dét ra la khi cac théng sb trong mé hinh toan ctia déi twong thay déi thi phwong phap nay sé khéng
dap ng dwoc, nhat la khi déi twong chuyén dong trong méi trwdng phirc tap, chiu sy tac dong cla
cac yéu té ngau nhién nhw séng, gio, dong chay,... dan dén cac théng sé clia mé hinh thay déi theo.
Dé giai quyét van dé nay, trong khudn khé bai bao cac tac gia dé xuat xay dwng bd diéu khién thich
nghi truc tiép ap dung cho tau cao tbéc canh ngam.

2. N6i dung
2.1. Mé hinh todn mé ta chuyén déng tau canh ngam

Mb hinh toan miéu ta chuyén dong cla tau canh ngadm (loai tau canh chim sau) theo phwong

thdng drng cé dang [4]:

o, a, &, a3 a4, || b, by,
a Ay Ay dy Ay || A N b, b, {51}

= 1
5, @)

7 1 0 0 0]y 0 0
Yq 0 a, a; 0|y, 0 0
Trong d6 ®, - tbc dd goc cua lac doc; o - goc dbc; y - goc chénh; Yq -6 cao diém trong
tam cua tau; 6;, 8, - géc quay clia canh phia mdi va phia lai, dong vai tro 1a 2 tac dong diéu khién;
& b - c4c tham sb cla tau dwgc dwa ra & bang 1:
Béng 1. Céc tham sé ctia mé hinh todn tau cénh ngdm

& |-392 | ay -16.0 | b, |-207

a, |-3.65 | Ay -0.34 | b, |126

3 |-5.14 | ay 0.234 | by, |1.83

&y |0.965 | 3, -12.0 | by, |2.04

a, |09 |a;z [120 |- -

T bang cac tham sé ctia mé hinh toan tau canh ngdm & trén ta thay trong 4 gia tri riéng cia ma
tran A (ma tran hé théng) co 3 gia tri am (-38.93, -15.94, -0.70) va 1 gia tri dwong (0.37), dan dén
mé hinh ban d4u cla tau canh ngam Ia mot déi twong khong on dinh. Ngoai ra cac tham sb nay c6
thé thay déi do su tac dong clia moi trwong, do do van dé dat ra 1a can phai thiét ké mot bd didu
khién dé dam bao sw 6n dinh can thiét cho déi twong.
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2.2. Téng hop bé diéu khién thich nghi trwe tiép tau canh ngdm
a. Bai toan diéu khién thich nghi truc tiép theo mé hinh chuén [3]

Mot hé didu khién thich nghi tric tiép bao gdm 3 thanh phan: déi twong diéu khién, mé hinh
chuén va b diéu khién thich nghi dwoc lién két voi nhau theo céu truc nhw hinh 1, trong d6 U, -
vécto tin hiéu thich nghi.

—Y-—>®L> X =AX-BU

Déi tuong diéu khién

\

u=A,X,+B,Y

M& hinh chuén

B dk thich nghi

Hinh 1. Sor d6 céu tric cua hé diéu khién thich nghi truec tiép
Trong cAu tric trén, trang thai ctia dbi twong dugc so sanh véi trang thai clia mé hinh chuan dé
tao ra tin hiéu sai léch va dua toi bo dieu khién thich nghi. Ngoai ra bo diéu khién thich nghi con cé thé
nhan thém cac dau vao |a trang thai cla déi twong va tin hiéu dat. Bo diéu khién thich nghi sé dwoc
téng hop theo mot thuat toan nao dé dé tao ra tin hiéu diéu khién thich nghi U, tac dong tré lai vao
déi twong dé lam cho sai léch tién dan vé 0:
lim E(t)=0

t—oo
trong do: E(t) = X(t) — Xy (t) - sailéch diéu khién.
Trong bai bao nay dwa ra phuong phap téng hop bo diéu khién thich nghi theo thuat toan két
hop, trong d6 tin hiéu diéu khién thich nghi dwgc xac dinh bang céng thirc don gian héa nhw sau:
U, =K, X+K,Y-yB,HE 2)

Trong do KX, KY - c4c ma tran chiva cac théng sb didu chinh va dwoc xac dinh theo cac
phwong trinh sau:
Ky = _7’1BI/|HEXT LS (3
Ky :_7ZB;|\—IIHEYT_ZQKY 4)
Trong d6 Y1, Ay, Yy, A, - cac hé sb khuéch dai dwong; H - ma tran vuéng, dbi xeng, xac
dinh dwong théa man phwong trinh Lyapunov c6 dang:
AI,,.H+H.A,\,I =-Q )

Q - ma tran vuéng, dbi xirng, xac dinh dwong tuy chon.

Dé tao ra hé diéu khién thich nghi, can phai xay dwng mét mé hinh chuén cho bé diéu khién.
Viéc xay dung mé hinh chuén dwoc dwa trén bod diéu khién theo phwong phap toan phwong gian
tiep.

b. Téng hop bé diéu khién theo phuong phap toan phuong gian tiép [1]

Cac tham s6 clia dbi twong & bang 1 dwec dung dé xay dwng mé hinh mé phéng st dung
cong cu Simulink ciia phan meém Matlab. Bai toan toan phuwong gian tiep thiét ke bo dieu khién phan
héi trang thai dwa trén phwong trinh trang cta déi twong:

X =AX+BU
va diéu kién cuwc tiéu ham chi tiéu chat lwgng dang toan phwong:
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J =o.5j(xTRXX+UTRUU)dt —> min (6)
0

trong d6 R,, R, - cac ma tran duong chéo cia cac trong sb.

Luat diéu khién U =—KX (coi tin hiéu dat bang khong), trong @6 K =R;'BTP - ma tran

céac hé sb phan hdi, duwgc xac dinh sau khi gidi phwong trinh Riccati theo ma tran vuéng P:
AP+PA+R,-PBR,'B'P=0 @)
Cac gia trj rieng cua hé kin v&i bo diéu khién trén Ia nghiém cla phwong trinh dac tinh cé

dang:
A(s) =det(sl—A+BK) =0

~ Theo céc gia tri riéng dat trwdc ta tinh bo diéu khién nho phwong trinh Riccati, nhwng dé lam
didu dé can phai xac dinh cac ma tran trong sé6. Diéu kién dé xac dinh cac trong sé c6 thé nhan dwoc

theo da thire dac tinh cta cac phwong trinh co ban va lién hgp cua hé tuyén tinh téi wu [4], c6 nghia
la, cac nghiém cua né can phai twong trng v&i cac gia tri riéng dat trwéc:

sl-A -BR;'B" | n n
det o FT =TI +s) ®)
-R, sl+A i=1 i=1
Trong d6 S;, i =ﬁ - cac gia tri rieng mong muén. Khai trién (8) ta nhan dwoc n phwong trinh

déi véi n+m phan t& chwa biét clia cac ma trén trong sé R, , R,. Chon trwéc mot cach phu hgp m
trong sb ctia matran R, c6 thé dam bao diéu kién ton tai bd diéu khién tbi wu, dong thoi giai quyét
dwoc van dé vo sb nghiém clia hé phwong trinh nhan duoc tir (8). Ngoai ra, bang cach thay doi cac
trong s0, co thé phan bo tai trong diéu khién gilra cac kénh.

“Két qua téng hop bo diéu khién t6i wu toan phwong gian tiép theo cac gia tri riéng mong mudn
véi két qua nhw sau [1]:

Béang 2. Két qua tdng hop bd diéu khién toan phwong gién tiép cho tau cénh ngdm

S-Sy | Ty Fo | Taeelya KT

-38.93 -9.6e-5 | -0.0246 0.0101
-15.94 1 -6.04e-6 | 0.0355 -0.0153
-0.70 1 -0.1487 | -1.0058 0.4149
-0.37 -3.96e-4 | -0.0409 0.0178
-38.93 -7.62e-5 | -0.0252 0.0104
-15.94 1 1.28e-5 | 0.0362 -0.0156
-0.70 0.5 -0.1175 | -1.0292 0.4252
-0.37 -3.13e-4 | -0.0418 0.0180
-38.93 -5.55e-5 | -0.0260 0.0107
-15.94 0.5 | -2.72e-5 | 0.0375 -0.0159
-0.70 1 -0.0856 | -1.0611 0.4380
-0.37 -2.19e-4 | -0.0432 0.0184
-38.93 4.69e-4 | -0.0370 0.0155
-15.94 1 0.0015 | 0.0545 -0.0190
-0.70 1 0.7146 |-1.5148 0.6288
-0.61 0.0020 | -0.0632 0.0214

V6i cac thong s bd diéu khién & trén, mé hinh chuan cia déi twong dwoc xac dinh nhu sau:

Xy =AyX,, +ByY
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Trong d6 A,, = A-BK, B,, =B,K - b diéu khién téi wu toan phwong gian tiép.
c. Téng hop bo diéu khién thich nghi

Téng hop bod didu khién thich nghi trwc tiép theo clu trac trén hinh 1 va cac phwong trinh
(1,2,3,4,5) v&i di¥ liéu dwa vao m.file ciia Matlab nhw sau:

A=[-39.2 -3.65 -5.14 0.965;0.9 -16 -0.34 0.234;,1 0 0 0;,0 -12 12 0];
B=[-20.7 12.6;1.83 2.04;0 0;0 O];

K=[-0.0370 0.0545 -1.5148 -0.0632;0.0155 -0.0190 0.6288 0.0214];
Am=A-B*K;

Bm=B;

Q=eye(4);

P=lyap(Am’,Q);

A1=[-10 -3.65 -5.14 0.965;0.9 -16 -0.34 0.234;1 00 0;0 -12 12 O];
B1=[-5 12.6;1.83 2.04;0 0;0 O];

Cac hé s6 chinh dinh dwgc chon nhw sau: y, =100, y,=100, 4, =4, =0,y =10.

M6 hinh bd diéu khién thich nghi trc tiép trén Simulink dwoc thé hién & hinh 2. Day la mo
hinh dwoc xay d’u’ng }heo cau tric ma tran dwa trén cac phwong trinh ma tran cta bo diéu khién
thich nghi trie tiép thé hién & cac phwong trinh (2), (3), (4) da trinh bay & trén.

1]

Math
Function

Bm

Math
Function1

BmT

@ —. .
x Matriz | | ME".”X 1] K
» Multiply _.J»‘ulﬂply 5 Matriz 1
! + + -
F at Gamai Integrater ultiply + +
Product Product! Fy A us
H Product3
2 e
@ P Matrix 1| ke
: e [ultiply 5 Matrix
Gamal Integrator! utiply
Math Product2
Function2 Froductd
3} !
ul
—b{ -10
Gamma

Hinh 2. M6 hinh cta bé diéu khién thich nghi truec tiép
d. Két qud mé phdéng

Trén cac hinh 3 va 4 1a két qua mo phong qua trinh diéu chinh tir d6 léch ban dau 1m so v&i
vi tri can béng cla diém trong tdm tau canh ngdm va qua trinh can bang tau canh ngadm theo géc
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quay cta canh khi str dung bd diéu khién t6i wu toan phuong gian tiép va bo diéu khién thich nghi
triee tiép trong diéu kién tham s6 clia mo hinh d6i twgng thay déi,(thé hién trong m.file sy khac biét
gitba cac ma tran A, B ly twdng va cac ma tran A1, B1 trén thuc té).

Tt két quéd md phong ta thay khi diéu chinh tr dd l1éch ban dau 1m so véi vi tri can bang cla
diém trong tdm tau canh ngam, dc tinh thay déi d6 cao clia bd diéu khién thich nghi (hinh 3 dwdng 2)
tt hon (thai gian diéu chinh ngan va 6n dinh) so vai dac tinh thay d6i do cao clia b diéu khién toan phuong
gian tlep (hinh 3 dwong 1). Xét ve mét nang Iong (goc quay canh), bd diéu khién thich nghi (hinh 4 dwong
4) tiéu tén nang lwong it hon bd bod d|eu khién toan phwong gian tiép (hinh 4 dwdng 3). Nhw vay bo diéu
khién thich nghi da dap (rng tt yéu cau dét ra cho tau cao tbc.

. 015 . T . T T
E 5
= =
= =
=01
0.8
0.05
06t}-
0.4 o
02 -0.05
H H H H H 0.1 H H H H H
0 5 10 15 20 25 tjs) 30 0 5 10 15 20 2%(5} 30

Hinh 3. Két qua mé phong qua trinh can bang tau  Hinh 4. K&t qua mé phéng qué trinh can bing
cdnh ngam theo d$ cao (1-ddc tinh bé diéu khién  tau canh ngdm theo géc quay cdnh (3- dic tinh
toan phwong gidn tiép, 2-déc tinh b diéu khién  bé diéu khién toan phwong gian tiép, 4-dic tinh
thich nghi tryrc tiép) bé diéu khién thich nghi truec tiép)

3. Két luan

B6 diéu khién toan phuong gian tiép chi thyc hién tt vai tro cta minh khi cac tham sé cta
tau cao téc 1a ly twéng va khong thay déi dwéi tac dong cla diéu kién moéi trwdng. Tuy nhién, trén
thuc té diéu nay rat hiém khi c6 dwoc. Trong trweng hop khong biét chinh xac toan bo tham sé cua
tau va déi twong chiu anh hwédng manh cta nhiéu loan méi trweng thi bo diéu khién thich nghi truc
tiép da thwc hién tét chirc ndng 1am 6n dinh tau theo déc tinh ddng hoc ctia md hinh chuén. Két qua
so sanh chat lwong (thdi gian qua dd, géc bé 1ai, dd cao trong tam) gitka 2 bd diéu khién khi nhiéu
tac dong lam trong tam tau thay déi 1m dwoc thé hién & bang 3.

Béng 3. Béng so sénh théng sé gita 2 bé diéu khién

Théi aian Do cao trong tdm (m) Gac bé lai (rad)
(S? Bo diéu khién B diéu khién B diéu khién B diéu khién
toan phwong Thich nghi toan phwong Thich nghi

0 1 1 0.05 0.08

2.5 0.8 0.4 0.05 0.03

5 0.7 0.1 0.045 0.01

11 0.5 0 0.04 0

15 0.41 0 0.03 0

_ Hudng phat trién clia bai bao 1a trién khai thut toan diéu khién 1am viéc trong mién thoi gian thuc
dé diéu khién mé hinh tau thlly néi chung va tau cao toc néi riéng.
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PIEU KHIEN PHI TUYEN THIET Bl KHO PIEN SU’ DUNG SIEU TU TiCH HOP
CHO HE THONG PHAT PIEN SU’C GIO
NONLINEAR CONTROL FOR SUPERCAPACITOR ENERGY STORAGE
SYSTEM INTEGRATED WITH WIND TURBINE

PHAM TUAN ANH, NGUYEN KHAC KHIEM
Trwong Pai hoc Hang hai Viét Nam
Tom tat
Bai bao nay giai quyét van dé mé hinh hoéa va diéu khién thiét bj kho dién sir dung siéu tu
(SCESS). SCESS gitp hé tro én dinh ngén han céng suét déu ra cida tua-bin phat dién
strc gié théng qua qué trinh trao déi céng suét hai chiéu. SCESS bao gém siéu tu déng vai
tro tich tri¥ dién ndng dang moét chiéu va hai bo bién déi céng suat DC-DC va DC-AC.
Nhiém vu diéu khién én dinh dién &p DC-link dwoc thuc hién béi céu tric diéu khién bd
bién déi DC-AC, dong dién phéng/nap siéu tu dwoc diéu khién théng qua céu tric diéu
khién bd bién d6i DC-DC. Bai béo nay chi tép trung vao van dé diéu khién bo bién déi DC-
DC hai chiéu. B6 diéu khién diéu khién dé xuét dwa trén ly thuyét 6n dinh Lyapunov &p
dung déi véi mé hinh déng hoc phi tuyén dang Bilinear ctia b bién déi DC-DC. Céc két
qué nghién ctru duroc kiém chirng théng qua mé phdéng.
Twr khéa: Siéu tu, bé bién déi DC-DC hai chiéu, nghich luu nguén ép, diéu khién phi tuyén, én
dinh Lyapunov.
Abstract
The paper deals with the problem of modeling and controlling of a supercapacitor energy
storage system (SCESS). The SCESS has the ability to provide the rapid responses for
high power requirement in order to smooth out the output of wind turbines. The control
structure of SCESS requires regulating inductor current to track the desired values
combined with stabilizing DC bus voltage and decoupling control between active and
reactive power. A proposed control structure includes a nonlinear controller based on the
Lyapunov stability for bilinear state-space model of a non-isolated bidirectional DC-DC
converter. The effectiveness of the designed control is validated by simulations.
Keywords: Supercapacitor, Bidirectional DC-DC Converter, Voltage Source Inverter, Nonlinear
control, The Lyapunov stability.
1. bat van dé
Cac ngudn nang lwong tai tao ddc biét la nang lwong gié dwoc xem 1a mot ngudn néng lwong
tiém nang dé bd sung cho hé théng dién & nhirng khu vic xa x6i nhw cac hai dao, vung nui cao,
ving bang tuyét - nhirtng noi ma lwéi dién qubc gia khong cé kha néng vwon téi [1]. Bai bao nay
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nghién ctu vé hé théng dién hén hop gié - diesel - kho dién (WDSHPS - Wind-Diesel-SCESS Hybrid
System) nhw minh hoa trén hinh 1.
Gia thiét

rang h'e thong -
tach biét hoan fég AR Ja-O2— |_|
toan voi  lwdi o Pl
iA A i Diesel
Engine

dién quéc gia. [ﬂ SG
Céac ngudn phat -

Ppiesel

c6 cac cong suét Qoies |—|

twong wng: Tua- - Puwinge

bin phét d|én Cﬂil AC Pscess  3PVSI NBDC =] o
strc gi6 (WTG - U J@ — /TP e 2
Wind  Turbine T* be JK} IJ@‘ ol £
Generator)  c6 S o | §

— t

CONTROL STRUCTURE of
SCESS

cong suat dau ra
Pyina, thiét bi

kho dién
(SCESS -
SuperCapacitor

Energy Storage Hinh 1. Minh hoa hé théng dién hon hop gio - diesel - kho dién

System) co cong

sudt dau ra

Pscisss cong suét tong cla WTG va SCESS & Py inar, Va tram phat dién diesel co cong suat dau ra
Ppieser» tAt Ca nguon phat déu cung cép cho tai P, .. Trong hé thbng WTG, cong suét co san sinh
tr turbine gié bién dong that thwong theo tbc do gio, ngau nhién va khong thé diéu khién dwoc. Khi
WTG tich hgp trong lwéi dién 6c dao (cong suét nguon phat va dung lvgng day truyén tai 1a htvu
han, d&c diém lwéi yéu) gay ra hién tuo’ng bién déng tan sé lwdi lam anh huong nghiém trong chét
lwong dién nang. Mot trong nhirng g|a| phap phat huy dwoc hiéu qua dé la siv dung thiét bi kho dién
dé bb sung cong suét thiéu hut hodc h4p thu cong suét duw thiva cla nguon phat strc gio [2]. Dé thuc
hién chtrc nang d6, SCESS phai co kha nang trao dpl cobng suét hai chiéu véi lwdi théng qua hé
thong bién doi dién nang gom hai b bién doi cdng suat 1a DC-DC va DC-AC ciing phai c6 kha nang
trao doi cong suat hai chiéu.

Cac chién lwoc diéu khién va cau trac diéu khién cha cac cong trinh nghién clru truéc day
phong pht nhwng van dé diéu khién bo bién d6i DC-DC hai chiéu con nhiéu han ché nhu: diéu khién
tach biét hai chiéu nang lwong doi héi phai cé khéa chuyén gitra cac ché do; hodc diéu khién hop
nhét hai chiéu nang lvgng st dung moét cau trdc diéu khién nhung co sé thiét ké bd diéu khién
khong twérng minh do thiéu mét mé hinh déng hoc phu hop véi cac phwong phap digu khién tuyén
tinh, phi tuyén. Nhirng tdn tai d6 dan t&i nguy co suy gidm chét lwong hay tham chi hé méat 6n dinh
khi diém cong tac thay dbi, tham sbé clia hé thay dbi [3, 4]. Vi vay, trong nghién clvu nay, tac gia thuc
hién phan tich cac ché do lam viéc cla bo bién dbi DC-DC hai chiéu khéng cach ly dé dan t&i mot
mé hinh déng hoc mé t& théng nhét hai chiéu nang lwong dé tir d6 ap dung phwong phap diéu khién
phi tuyén dwa trén ly thuyét Lyapunov tryc tiép. Tinh hiéu qua cia phwong phap diéu khién dé xuét
duoc kiém chirng théng qua mé phong.

2. M6 hinh bd bién déi DC-DC hai chiéu khéng cach ly

Siéu tu cé nhirtng wu thé vwot trdi so véi cac cdng nghé tich trir nang lwong khac trong nhirng
&ng dung ddi héi ddng hoc nhanh. Thiét bi kho dién sir dung siéu tu bao gdm siéu tu va hé thdng
bién d6i n&ng lwong (tAng cong suét) co kha nang trao dbi cong suét hai chiéu da dwoc mot sé nha
khoa hoc nghién ctru, thtr nghiém tich hop trong hé théng dién véi muc tiéu ddm bao chét lwong
dién nang [2, 5]. Diéu khién qua trinh trao d6i nang lwong gitka kho dién véi lwdi ban chét la qua
trinh diéu khién cac bd bién dbi dién tlr cong suat DC-DC va DC-AC.

Céc van dé vé mo hinh hoéa va diéu khién bo bién ddi nghich lwu 3 pha c6 thé tim thay & tai
liéu [6]. Trong khudn khé bai bao nay, tac gia chi trinh bay vé van d& mé hinh héa bd bién dbi DC-
DC hai chiéu khéng cach ly (NBDC). Viéc diéu khién dong cong suét ctia NBDC dwoc thye hién
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théng qua hai van
ban dan IGBTs dé
hinh thanh hai ché do

NBDC in NBDC in
d q=0 Discharge mod
1m0

'trh %
g=1% L=

nap/xa siéu tu nhuw o lue
thé hién trén hinh 2. « D \
Dong dién qua cudn
cdm mang dau S [Sas Sa  Ses

. - X Dex Dgs {De  Deas
dwong rng voi ché N ‘ q ] ]
dé nap tu (charge 7 To i

N f s J 0A —
moﬂde)Ava,ngu.’Q’c lai la W - n
ché dd xa (discharge w " — " UZ
mode). Hai van Sk, = o
Ses dwoc diéu khién ol S e e e, —
hoat dong & ché do
nghich dao trang thai Hinh 2. Phan tich nguyén tdc diéu khién bé bién déi NBDC

cla nhau [7, 8], nén

chi can dung mét ham chuyén mach nhuw 14 c6 thé két hop cac hé phwong trinh mé ta trang thai cta
dong dién qua cudn cam i va dién ap trén tu dc-link up. dé thu dwoc hé phwong trinh mé t& théng
nhét hai ché d6 nap/xa cta bd bién déi nhw (1) sau khi ap dung céac dinh luat Kirchhoff va phwong

: - 2 A T - R - T
phap trung binh ngéan han sliding averaged method [9], & d6 x, = I ;X, = Uy, va d(t) = q(t) = %(t)
S
duwoc goi la hé sb 1ap day xung duty-cycle
@)

-1 i
%, = —x,d + -2
T e
3. Thiét ké diéu khién

CAu trac diéu khién dé xuét trong bai bdo nay dwoc thé hién trén hinh 3. Céng suét tac dung
dau ra WT sé duoc 6n dinh ngén han (lam tron) néu cac thanh phan cong suét bién déng tan sé cao
duoc hép thu bdi thiét bi kho dién. Thuat toan loc théng thap sé dwoc sir dung dé xac dinh lwong
d&t cong suét (tang diéu khién cap thiét bi) cho tAng diéu khién cap bo bién dbi. Bo bién déi DC-AC
duoc diéu khién theo phuong phap VOC (Voltage Oriented Control) st dung cac bd diéu khién kinh

dién P1, Dead-beat tac gid van dung cac két qua nghién clru theo tai liéu [6, 10].

Déi v&i bo bién ddi NBDC, tac gia tim kiém mot thuat toan didu khién duwoc thiét ké dwa trén
mé hinh phi tuyén bilinear model (1) dé kiém soat chinh xac dong dién qua cudén cam ca vé chidu va
do lon. Dong dién i, phai bam dong dién tham chiéu iy,.;. Qua trinh thiét ké diéu khién dwoc tom
tat nhw sau:

Goi sai l&ch gitra bién trang thai x, va gia tri dat iLrer 12 z1.

lexl_lLref
—R X u .
2= —Ltx +2d—=C_j
L L L

)

1 Lref

Trong trwéng hop nay, tac gia chon luat diéu khién phan hdi nhu (3) véi ki la hang sé duwong
tuy y, a1 dwoc goi la ham én dinh héa (Stabilizing function)

1 R u .
o :E —k,z, +TLX1+%+ILref (3

Goi sai léch gilra gia tri that cla bién trang thai vai gia tri mong mudn 1a z; nhv sau:
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X
Z, :Tz_al (4)

Dao ham (4) theo thoi gian thu dwoc:

ZZ—X—LZ—d {i[?lxlm'?]} {;[ k2, +R—x1+T+|Lm] a%} )

Hé phwong trinh trang thai (1) dwgc mé ta lai trén khong gian trang thai moi (z1, z2) theo (2)
va (5). Tlr day, bai toan dleu khién bam déi v&i hé (1) tré thanh bai toan thiét ké bd diéu khién phan
hdi trang thai dé hé kin 6n dinh tiém can tai diém can bang (0,0) trén khong gian trang thai (z1, z2).

Trwdng hop nay, tac gid chon ham V2 xac dinh dwong Vv, =V, +; . LAy dao ham theo thoi gian

va thuc hién bién dbi thu dwoc(6). V&i hang sb k2>0 1a tham sb cla luat diéu khién. Dé hé (z1,22) la
GAS thi (V,) phai xac dinh am, T d6 xac dinh tin hiéu diéu khién thwc chinh 1a ham diéu ché nhw
(7).

=—k; Z12_k2 Z§—|—22 dz, +2, +k,z, ()

b U RL _RL 1 Uge
d——d z,+dc,z, +—x1d +d — +¢, dz, -cz —— X, T @

a LC c L e Ll L L

Kiém tra lai tinh &n dinh cla hé bang cach thay (7) vao (5) ta thu dwoc hé phuong trinh mo ta
DC-DC nhu (8). H& (8) c6 diém can biing (z1,22)=(0,0). Xét ham V — %zf +%z§ va Iy dao ham theo

thoi gian thu dwoc (9). Vi k>0, k2>0 ham V xac dinh am, hé dn dinh tiém can tai diém can bang.
Do dé, tlim(iL —iyer) = 0 vaham V 1a ham diéu khién Lyapunov.

7, =—-1,—kz, @®
Z'2 =4 - kz Z,

. . . 2 2
V=z1+12,7, =Kz —K,2; 9)
s F GRID

e

. PI.Lq_ Link Filter

1 AC
| 4

N DC

! Q¥ ! Nonlinear Controller —Z»| PWM
! +H

i : ) i

i —\ I P P 1 T{"-

: I

Hinh 3. C4u tric diéu khién hé SCESS

Grid-Codes | 7,
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SVM
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5. Két qua mo phéng

Goe

5 o @

< @ o o
Load1 alb
20 kW alc

I T

i,

Load3
10 KW +5 KVAR

SKVAR

10 kW

10 kw

10 kW

‘ 20 kw 20 kw

20kw

[
I

[ | T
7

Time [sec]

Hinh 4. Kjich ban phu tai

Tac gia st dung céng cu mé phdng
Matlab/SimPowerSystems dé mé phéng kiém
chirng véi hé thdng dién 6c dao. Kho dién cé cac
tham sb: UL =700V, Cy¢ =10.75F, R, =
0.05Q, L = 1.4mH, Cp. = 650 pF. Kich ban phu
tai thay dbi nhw thé hién trién hinh 4. Profile gi6
nhw minh hoa trén hinh 5 la di liéu thu dwoc tor
mé hinh tao gié ngau nhién dwgc nghién ciu va
phat trién béi phong thi nghiém québc gia vé& nang
lweng tai tao thuéc Pai hoc Ky thuat Ban mach
[11].

WTG dwoc didu khién khéng nhivng thda

man bai todn tracking céng suét dé khai thac hiéu qua co nang nhan dwoc tir gié bién dbi thanh dién
n&ng ma con phai ddm bao bam Iwéi d& cung cip cong suét Iwdi nhw thé hién trén hinh H. 5. Céng
suét tac dung bién dong theo téc do gié nén dé gidm thiéu cac bién dong cong suét dau ra WTG,
thiét bj kho dién SCESS sé dwoc tich hop dé trao déi cong suat. Nhw minh hoa trén hinh H.6, dién
&p DC-link dwoc diéu khién 6n dinh phan anh yéu tb can béng cong suét trao déi gitra siéu tu véi
lwéi. Céc thanh phan cta vector dong dién (iq, ig) cia DC-AC dwoc ap dat nhanh va chinh xac lam
co sé& cho nhirng muc tiéu didu khién doc lap cac thanh phan cong suét P va Q. Thém vao dd, dong
dién phéng/nap tu duoc kiém soat hoan toan théng qua bod bién ddi DC-DC ca vé chiéu va do 16n

nho thuat toan diéu
khién phi tuyén da
thiét ké. SCESS da
tham gia tw déng vao
qua trinh 4n dinh
ngén han céng suét
dau ra cla turbine
PDSG duoc thé hién
trén hinh 6. Muc tiéu
46n dinh ngén han
cbng suat dau ra cla
WTG da dwoc dam
bado. So v&i bo diéu
khién PI, chét lwong
diéu khién cia thuat
toan diéu khién phi
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Hinh 5. Cdc dic tinh hé phét dién st gi6

tuyén da thiét ké to ra
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Hinh 7. Hiéu qua én dinh coéng suédt ngdn han

6. Két luan

Bai bao nay dé xuat mot cau tric didu khién téng thé thiét bi kho dién SCESS tich hop cho
dau ra hé phat dién strc gi6 cé str dung thuat toan diéu khién phi tuyén ap dung cho bd bién ddi cong
suat DC-DC hai chiéu khéng cach ly. T&r nhitng két qud mé phdng nhan thay, céng suét trao doi
gitka SCESS véi lwdi bam chinh xac theo gia tri dat khi st dung bo didu khién da dé xuét. Biéu nay
nay gitp loai bd bién ddng cong suét tan sb cao cla hé phat dién strc gid, la co s& dé nang cao chéat
lwong dién ndng trong hé thdng dién 6¢c ddo ngudn phat hén hop gio - diesel.
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SU DUNG PHU GIA NHIEN LIEU NANO LA GIAI PHAP DE GIAM LUQNG
NHIEN LIEU TIEU THU CHO PONG CO DIESEL TAU THUY

USING FUEL ADDITIVES NANO IS A SOLUTION TO REDUCE FUEL
CONSUMPTION FOR MARINE DIESEL ENGINE

LE TRi HIEU, PANG KHANH NGOC, PHAM VAN VIET
Khoa May tau bién, Trwong Pai hoc Hang hai Viét Nam
Tém tat
Nhién liéu st dung trong dong co diesel hién nay chua yéu la dau diesel truyen théng c6 ngudn
géc tir ddu ma, trong khi nguén ndng luong nay khéng thé téi sinh, dang dén can kiét va gia
thanh cao. Trong qué trinh khai thac phuong tién giao théng vén tai thi chi phi vé nhién liéu
cép cho hé déng luc chiém ty trong Ién khodng 45 - 50% tham chi 1én dén trén 50% so v&i
céc chi phi khéc. Chinh vi vay, cac hdng ché tao déng co, chi tau, ngudi st dung luén tim
céc gidi phap dé gidm chi phi nhién liéu. M6t trong nhitng gidi phap dé la st dung phu gia
nhién liéu Nano.
Twr khéa: Phu gia nhién liéu Nano, Irong nhién liéu tiéu thu.
Abstract
Fuel using for current diesel engines is mainly traditional diesel oil derived from petroleum that
is one of non-renewable, depleted and high-cost energy sources. Among the operational
expenses of transport vehicles, the fuel cost for propulsion system occupies a large proportion
of about 45-50%, even over 50% compared to others. Therefore, the engine manufacturers,
shipowners, operators have been looking for positive solutions to reduce fuel costs. One of
them is to use fuel additives Nano.
Keyworks: Fuel additives Nano, reduce fule consumption.
1. Dat van dé
Trong xu hwéng phat trién va hoan thién cac phwong tién thiy mot trong nhiing van dé ma
cac nha khoa hoc rat quan tam va dang né luc dé glam lwong nhién liéu tiéu hao cho ddong co va
gidm phat thai do dong co gay ra gop phan gidm & nhiém méi truo’ng Nhién liéu st dung trong déng
co diesel co nguon gbc tlr ddu maé, loai nhién liéu nay c6 wu diém s dung dé dang, nhiét tri cao [3]
nhwng dang can dan va dat dd, gay 6 nhiém.

Hinh 1. Anh © nhiém do tau thady
Trong céc chi phi cho qua trinh khai thac tau thi chi phi vé nhién liéu cho céac trang thiét bi cia

hé dong luc chiém ty trong I&n, dac biét dbi véi cac phwong tién van tai thuy. Theo thdng ké cla
Cuc DBang kiém Viét Nam thi hién cé trén 1.700 tau van tai va 130.000 tau cé, twong &ng véi luong
dau tiéu thu trén 4 triéu tAn/nam [4].

Truéc nhirtng van dé thuc té cha Viét Nam can nghién ciru (’ng dung phu gia méi s& dung
cho nhién liéu dong co tau thiy nham gidm lwong tiéu hao nhién liéu, gidm chi phi van tai, tang loi
ich kinh t&, bao vé mai triedng nhuwng céc chi tiéu ky thuat cta dong co van duwgc ddm bao [9]. Tw
nhirng xuét phat néu trén, da c6 nhiéu dé tai khoa hoc di sau nghién ctu cac giai phap dé tang
cwdng chét lwong cla qua trinh chay gilp gidm lwong nhién liéu tiéu hao, gidm thiéu murc do phat
thai gay 6 nhiém méi trwdng. D& qua trinh chay nhién liéu dwoc tt va gidm lwgng nhién liéu tiéu thuy
cho déng co thi c6 cac gidi phap:

- Thay thé nhién liéu truyén thdng bang céc loai nhién liéu sach [11].
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- Thay dbi két cdu cla déng co;

- St dung phu gia nhién liéu [2].

Trong hai phwong phap dau déu bi han ché bai
diéu kién ky thuat con phwong phap dung phu gia nhién
liéu don gian va hiéu qua hon ca [10]. Trong cac phu
gia c6 mat trén thj trwong thi phu gia Nano clia Trung
Quéc da duoc nhiéu cong ty cla Trung Qubc va Viét
Nam st dung trén cac phwong tién van tai dwong bo.
T cac s6 liéu thu dwoc trong qua trinh thtr nghiém &
phong thi nghiém va Trung tam Huén luyén thuyén vién
cta Trwong Pai hoc Hang hai Viét Nam, nhéom tac gia
trinh bay mot sé két qua th&» nghiém phu gia Nano. Hinh 2. Anh hat nhién liéu Nano

2. Nguyén ly hoat déng cta phu gia nhién lieu NANO

Trén co s& ly thuyét “nhi twong/dét vat Iy’ ctia My két hop véi ki thuat nano ma Tap doan
Phwong Chinh clia Trung Quéc diéu ché thanh céng phu gia Nano. Nhién liéu sau khi dwoc pha phu
gia thi n6 s& nhanh chéng khuéch tan trong long khéi nhién liéu thanh nhirng giot nwédc siéu nhé va
duoc bao boc béi mét I6p dau bén ngoai. Khi dwoc phun vao méi truéng budng dét dong co cod
nhiét d (700 + 1000° K) va &p suét cao (3.5+10 MPa), c4c hat nwéc siéu nhd sé bay hoi sém hon
hat nhién liéu. Hoi nwéc tao thanh thang duwoc sirc cang bé mat 1am pha vé hat nhién liéu moét lan
nira, khi d6 nhién liéu dwoc tach ra min hon, hoa trén déu véi khéng khi nén chat lwong hinh thanh
hén hop tét hon va qué trinh chay hoan toan [7].

Céch pha tron: Khi st dung chi can pha phu gia Nano véi ty |1& pha trén phu gia véi nhién liéu
la 1/8000 vao két dau rdi khudy nhe dé trong khoadng 6 + 24 gi® la dung dworc tly thudc vao lwong
dau [7].

Gia thanh: 2.000.000d/lit phu gia. Tién phu gia cho 1 lit nhién liéu: 250 déng/lit NL.

3. Két qua thir nghiém phu gia Nano trén déng co’
3.1. Giéi thiéu vé déng co’ va phwong dn thie nghiém

DPong co ENPF do Blc san xuét, 1a dong co bbn ky, cao tbc, phun nhién liéu dién t&. Cac
thong s6 ky thuat cha yéu clia ddng co: Cong suat may Ne = 88kW, vong quay n =3700 V/ph, dwéng
kinh xi lanh D = 86 mm, hanh trinh cta piston S = 94.6 mm, ty sd nén € = 15.7, thi tw né: 1-3-4-2.

DPong co 6L27BSH clia hang HANSHIN (Nhat) 1a dong co bbn ky, 6 xi lanh, tac dung don, cé
téang ap bang tua bin khi x&, kh&i déng bang khong khi nén, hé thdng béi tron cac te wot. Cac théng
s6 k¥ thuat chd yéu cla dong co: Cong suat may Ne = 515 kW, vong quay n = 400 V/ph, ap suét
chay cwc dai: Pzmax = 6.5 Mpa, &p suét chi thi: Pi = 1.146 Mpa.

Khi thtr nghiém tién hanh pha phu gia Nano vao mét két riéng theo ty 1€ 1/8000 va nhém tac
gi& chon ché dd th&r nghiém véi dong co chinh 6L27BSH cuia tau Sao bién & ché doé séng gié cap
3, cap 4, trong khoang vong quay tir 310 - 320 V/ph. Vé&i dong co ENPF chon ché dd thir nghiém
75% tai. Khi thir nghiém cé phu gia Nano va khéng c6 phu gia, cac diéu kién co ban twong déng
nhau.

3.2. Két qua thtr nghiém véi déng co ENPF
Béang 1. Két qua thir nghiém véi déng co’ ENPF (8]

Bh (kg/h) Ne (kw) ge (g/kw.h)
Tho & > 1S > o) > 1S
ong se 25 S g| g | 25| 5 S5 25| S8 | Tg
© 5 o o [ © I o D & & © 5 o o o o
= lle! = O ~ = «©O-
¥x§| © [n] ¥x§| © [} ¥ 5 O Q
n = 1980V/ph 4.86 4.38 5.14 24.7 26.9 8,91 196.4 162.8 17.1
n = 2040 V/ph 5.01 4.51 5.19 26.9 28.5 5.9 186.1 158.3 14.9
n =2100V/ph 5.24 4.65 5.3 29 30.3 4.5 180.6 153.5 15
n = 2150 V/ph 5.68 4.76 5.4 29 30.3 5.6 175.4 139.2 20.6
n = 2220 V/ph 5.94 4.92 5.72 33.9 35.8 5.61 175.2 137.4 21.6

Trong do6: Ne - Cong suét cé ich cia déng co (kW);
Bh- Lwong nhién liéu tiéu hao trong 1gio (kg/h);
ge - Suat tieu hao nhién liéu co ich cta dong co (g/kW.h).
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3.3. Két qua thir nghiém véi déng co diesel chinh 6L27BSH cua tau Sao bién
Béng 2. Két qua thi nghiém trén déng co’ 6L27BSH [8].

Théng sé Bn (kg/h) Ne (kW) ge (9/kKW.h)
> > o > IS
28 So| 6| 28| Ec| S5 | 25| £ 8¢
Q 5| o O o e s Qo @ «© S e = e 2 o
¥ §| O 8 ¥ g O Q ¥ 5 o Q
n = 300V/ph 64.9 61.4 5.4 298 328 10.1 218 187 14.2
n = 305 V/ph 65.2 61.6 5.5 303 335 10.6 215 184 14.4
n = 310V/ph 65.5 61.7 5.8 307 341 11.1 213 181 15.0
n= 315 V/iph 65.7 61.7 5.9 310 347 11.9 212 178 16.0
n= 320 V/iph 65.9 61.8 6.2 312 353 13.1 211 175 17.1

Trén co sé cac sb liéu thir nghiém thu dwoc & cac bang 1, 2 ¢6 thé thay ré sy gidm cta mirc
tiéu hao nhién liéu trong 1gi®, suét tiéu hao nhién liéu va sy tang cla céng suat co ich ctia ddng co
khi c6 pha tron phu gia Nano v&i khi khéng c6 phu gia & cac vong quay khac nhau ctia dong co
ENPF, 6L27BSH. C4c sb liéu nay dwoc trinh bay nhw trén hinh 3, 4.

m Bh (kg/h) Khéng ® Bh (kg/h) Khdng
200 1 phu gia 290 phu gia
150 - mBh (kg/h) C6 phu 300 mBh (kg/h) Co
100 gia 250 phu gia
= Ne (kw) Khong a0 = Ne (kw) Khong
50 - phu gia 100 - phu gia
o - = Ne (kw) C6 phu 50 = Ne (kw) C6 phu
gia 0 gia
QA\QQA\Q A\QQA\QQA\Q = ge (g/kw.h) Khong §\§4\§\§Q\§Q\§ =ge (g/kw.h)
,\qu’ NG (i\g N2 oV phu gia o ,bo(’-’ N ‘b\(o (bq,g Khéng phu gia
v AN 2,2 97,2, )
N & N & & = ge (g/kw.h) C6 NEFNERNIRENS = ge (g/kw.h) C6
phu gia phu gia
Hinh 3. Bé thj c6ng sudt, suét tiéu hao nhién liéu, Hinh 4. Bé thj cong sudt, sudt tiéu hao nhién liéu,
Iwong nhién liéu tiéu hao trong 1h Iwong nhién liéu tiéu hao trong 1h
clua doéng co ENPF cta déng 6L27BSH

Trong qué trinh thir nghiém phu gia Nano trén déng co 6L27BSH cla tau Sao Bién, v&i sy
gilp cla can bd k¥ thuat thudc Trung tdm Nghién clru hé dong luc ctia Khoa May tau bién, ching
t6i da xac dinh db thj cong trén phan mém cho ting xi lanh khi khéng st dung phu gia Nano va khi
c6 str dung phu gia. Cac két qua do dwoc hoan toan phi hop véi cac két qua & trén [8].

00 E
| Crank Angle Deg.) Crank Angle (Deg.)
Sa0Biin_ HRHNGLITES_ . T T

Giply | P (B < fm) e Prmax ) T e i P () A e w— ™ 1P Pain 1 Fifbar
0 |wswom  |w nssseisms B sl Wl 7 Pyrwe—

O s 2 AT ] 2 T 2L @ 5 TASIHITTSEL
O ssmomiss L7 NSRS T I551601 30088 w ] BTSN

Hinh 5. Dé thj cong theo goc quay truc khuyu kh| nhién  Hinh 6. Pé thj cong theo gbc quay truc khuyu kh|
liéu khdng pha phu gia Nano cda déng co’ 6L27BSH  nhién liéu pha phu gia Nano cda déng co’ 6L27BSH
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4. Phan tich cac sé liéu thu dworc tir viéc thir nghiém trén déng co’

T cac s6 liéu & bang 1, 2 va cac do thi 3, 4 ta thay rd phu gia Nano da co tac dung tot cho
qua trinh chay ctia dong co nén mirc tiéu thu nhién liéu giam va cong suat cd ich cua dong co tang,
cu thé nhw sau:

4.1. Phéan tich két qua khi thr nghiém trén déng co ENPF

So sanh trwdng cé va khdéng co phu gia thi lwong nhién liéu tiéu hao trong 1 gi& giam tw
0,48+1,02 (kg/h) twong dwong giam tr 5,14+5,72 (%), céng suét cla dC)ng co tang tr 1,3+1,9 (kW)
twong dwong téng 4,5+8,91 (%), suét tieu hao nhién liéu ctia dong co giam tir 27,1+37,8 (g/kW.h)
tuo’ng dwong giam tir 14,9+21,6 (%), pha trén phu gia Nano vao nhién liéu, tao ra hén hop nhién
liéu “nano nhi hoa” va dwéi tac dung cla nhiét do va ap suét cao trong xay ra hiéu tng vi né nén
gitp cho téc dd bay hoi ctia nhién liéu tdt hon va nang cao chéat lwong cla qua trinh hoa tron gitra
khéng khi v&i nhién liéu. Hang loat qua trinh vi nd da cai thién qua trinh chay trong déng co' nén
lwong nhién liéu tiéu hao trong 1gi® (Bn) gidm, cdng suét cé ich Ne tdng va suat tiéu hao nhién liéu

B
c6 ich (ge) gidm [8] do ge dwoc xac dinh theo biéu thire g, = N_h [1].

e
4.2. Phéan tich két qua khi thtr nghiém trén déng co’ 6L27BSH

Trwdng hop thtr nghiém & tau Sao Bién, khi c6 pha phu gia vao nhién liéu so v&i nhién liéu
khéng pha phu gia, Iwgng nhién liéu tiéu hao trong 1 gi& giam tir 7,58+8,58 (kg/h) tirc la gidm tw
8,58+10 (%), céng suét cé ich clia ddng co tang tlr 19+37 (kW) twong dwong ting 4,9+8,7 (%), suat
tieéu hao nhién liéu gidm tir 31+36 (g/kW.h) nghia la gidm tir 14,2+17,1 (%), do qua trinh hoa tron
gitra khong khi véi nhién liéu tét hon, chay tét nén cac chi sb vé ky thuat ctia dong co déu tét 1én
[8].

5. Két luan va kién nghi

Viéc st dung phu gia Nano dbi véi ddng co ENPF va 6L27BSH cho thay: Khi nhién liéu c6 s,CP
dung phu gia so v&i khéng c6 phu gia thi lwgng tiéu thu nhién liéu trong 1 gi& gidm tr 5,14+6,2, suat
tiéu hao nhién liéu gidam (14.2- 21.6)%, cong suat ting (4.5 — 13.1)% [8].

T cac két qué thir nghiém tlr nam 2006 ctia cac Cong ty thudc Tap doan Than va Khoang
san Viét Nam (TKV), Téng cong ty Xi mang Viét Nam, Phong Thi nghiém Déng co dbt trong thudc
Vién Co khi dong lwc cua Trweong Dai hoc Bach khoa Ha Noi [6] va tai cac trung tam thi nghiém,
Huan luyén thuyén vién cta Trwong Dai hoc Hang hai Viét Nam cang khang dinh viéc st dung phu
gia nhién liéu Nano mang lai nhiéu lgi ich cho cac cong ty va gop phan gitp cho méi truéng séng
cua chung ta trong sach hon [12].

O thi trwong Viét Nam hau hét cac loai phu gia c6 ty 1& pha tron thdp thuwong tir
1/800+1/1.000, trong khi d6 phu gia Nano lai c6 ty 1€ hoa tron vwot tréi 1/8.000, trong khi d6 mirc
tiét kiém nhién liéu thweng gan gibng nhau ma gia mua phu gia Nano thap hon (tir 2 = 3 1an tinh
tién ting thém cho 01 lit dau), ddng thoi viéc st dung don gidn, thuan tién [8].

Néu chi tinh kha nang tiét kiém nhién liéu 5% va v&i gia mua dau diesel la 12.25d/l, tién chi
cho viéc str dung phu gia la 1,5% thi murc tiét kiém cho cac chi phi dat dwgc 3,5%. Nganh giao thong
van tai Viét Nam, tiéu thu hang nam khoang 32 triéu tan dau [5], vi vay néu st dung phu gia Nano
cho nhién liéu co thé tiét kiém khodng 22.000 ty dong/nam va diéu d6 cang gilp cho chiing ta tin
twéng vao ky nguyén clia cong nghé Nano [8].

Hién nay, do cac cong ty van tai, tap doan kinh t& van “chwa nhan thirc ding mc” vé viéc
bao vé méi trwong, ngai thay ddi nén viéc trién khai trng dung chét phu gia Nano dé tiét kiém chi phi
cho nhién liéu va gidm 6 nhiém do khi thai ddng co' nhin chung g&p nhiéu tré ngai, khé khan vi trén
thuc té cling cé6 mot sé loai phu gia c6 mat tai thi trweorng Viét Nam van chwa dwoc phan tich, nghién
ctu, kiém chirng va két qua sir dung khéng nhuw mong muébn. Dé phu gia nhién liéu Nano cé thé
&ng dung nhiéu hon nira trén cac phwong tién van tai thi rat cn cé sy vao cudc cla cac bd, ban,
nganh trong dé cé B6 Giao thong van tai.

Trwéce tinh trang mai trwdng dang bi & nhiém do khi thai dong co va sw khan hiém cla dau
ma, nén van dé dang dwoc chinh phl quan tam 1a phai phat trién kinh té mot cach bén virng. Viét
Nam la mt nwédc dang phat trién, viéc st dung lai nhirng con tau cé tinh trang ky thuat da ci va lac
hau thi rat can phai st dung cac giai phap dé giam dén mic thdp nhat lwong tiéu thu nhién liéu,
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gidm & nhiém do khi x& déng co’ gay ra ma tinh kinh té clia déng co van dwgc dam bao, két ciu cla
dong co khong thay déi. Chinh vi vay, str dung phu gia Nano cho nhién liéu sé dem lai nhiéu loi ich
vé kinh té cho cac cong ty van tai bién.
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NGHIEN ClU QUA TRINH TAO CAN TRONG BUONG CHAY PONG CO'
INVESTIGATING DEPOSIT FORMATION IN COMBUSTION CHAMBER
OF DIESEL ENGINES

PHAM VAN VIET, LUONG CONG NHO, NGUYEN LAN HUONG
Trwong BPai hoc Hang hai Viét Nam
Tom tat
Sw hinh thanh cén ldng trong budng chéy déng co duoc nghién ciru bdng cach xay dung
mét phuong phép don gidn dé tao ra két qua tuong tw vé sw hinh thanh va phét trién cén.
Qué trinh tao cén trén thiét bi thtr nghiém cé thé dinh lwong va kiém soéat duoc mot sé
théng sb dé danh gia va phan tich qua trinh hinh thanh cén Idng. Muc dich cta nghién ctu
nay lam ré sw tao cdn cia nhién liéu trong déng co bang céch str dung mét phuong phép
goi la thtr nghiém lang dong trén bé méat néng (HSDT) va mé phdng qué trinh hinh thanh
va phét trién can trong budng chéy déng co str dung nhién liéu diesel va nhién liéu diesel
sinh hoc do sw va cham va tac dong cla phan nhién liéu chua chéy hét.

Twr khéa: Mo hinh thuc nghiém; hinh thanh can lang; kiém tra can Iang; cdn ldng déng co; nhién
liéu diesel sinh hoc.

Abstract
The deposit formation in combustion of diesel engines have investigated through simpler
test procedures that can produce similar results in terms of deposit formation and
development are needed. That experimental model can determine and control some
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parameters for evaluating and analyzing engine deposition. The aims of this study are first

to clarify fuel deposition in an engine by using a simplified experiment model known as the

hot surface deposition test (HSDT). The second aim is to simulate and investigate deposit

formation and development for diesel fuels and bio-diesel fuels on the wall of a combustion
chamber caused by unburned fuel spray impingement.
Keywords: Experimental model; deposit formation; deposition test; engine deposits; bio-diesel fuel.
1. bat van dé

Trén dbng co thyc, da sb cac hat nhién liéu hinh thanh to qua trinh phun nhién liéu sé bay
hoi va chay trong khéng gian budng chay. Tuy nhién, mét lwgng nhd cac hat nhién liéu bam vao
vach budng chay va co sw twong tac gitra hat nhién liéu va bé mat budng chay dan dén viéc Iop
mang nhién liéu Iéng Iang lai [1]. Sw hinh thanh I&p mang 1dng nay la mét trong nhitng yéu tb tao
can trén bé mat trong budng chay.

Trong qua trinh chay, cdn cacbon hinh thanh chid yéu do khi chay & nhiét do cao va su khuéch
tan ngon Ilra lam t&ng qua trinh cacbon héa. Hon niva, cac hat bd héng (soot) ciing tich tu trong qua
trinh nay. Tuy nhién, c&n lang tao thanh & trén cling dé bj oxi héa nhanh chéng khién lwong can trén
vach budng chay giam di. Ngoai ra, c&n con c6 thé bi bao mon béi dong khi nap, chuyén dich cla
piston, cac rung dong va qua trinh thai. Lan phun nhién liéu trong chu trinh ké tiép sé tac dong dén
I&'p can hinh thanh trwdc d6. Qua trinh tao can lap di I&p lai cho dén khi déng co ngirng hoat dong.

Tao can trong dong co' 1a mét hién twong kha phire tap. Vi thé, dé don gian héa ma van gilr
nguyén ban chét vat ly cGa hién twong, phwong phap thir nghiém lang dong trén bé méat néng (Hot
Surface Deposition Test - HSDT) da dwgc s dung trong nghién ctru nay. Sv lap lai va qua trinh tich
tu can dwoc mo ta théng qua viéc mé phdng cac hat don 1é dwoc goi la thir nghiém lang dong trén
bé mé&t nong (HSDT). Muc dich ctia HSDT la d& mo phong su lang dong can trén vach trong budng
chay clia dong co va ciing dé nghién ciru sy phat trién ctia can, co ché va cac yéu td anh huéng
sw hinh thanh can.

2. Cac yéu t6 hinh thanh can lang
2.1. Sw hinh thanh Iép mang Iéng

L&p mang Iong trén bé mat vach budng chay l1a mét trong nhirng nguyén nhan chinh cla sw
hinh thanh can I&ng. N6 c6 tac dung nhw 16p trung gian duoc tao ra tir sw tiép xdc, ngwng tu cla
nhién liéu va dau béi tron trén cac chi tiét khac nhau trong budng chay dong co. Lép mang xuét hién
dau tién do su va cham gitra cac phan tlr nhién liéu véi ndbng doé cao trong subt qué trinh phun. Vi
dong co c6 sw tao thanh I&p mang 1dng kiéu nay, d6 day I&p can tich tu trén bé mat vach budng
chay dong co phu thudc vao nhiét dd bé mat va vi tri tiép xdc.

Su hinh thanh I&p mang chét 16ng, sé lwong can tich Iy trong khi ddng co' lam viéc 1a khac
nhau vé gid tri va vi tri trong budng chay do céc co ché khac nhau va nhiét 46 bé mat vach.

2.2. Nhiét dé bé mat vach

Hiéu ng nhiét dd vach la yéu té6 quan trong nhat dan dén sw hinh thanh cén lang, trong d6
nhiét d6 ngon Itra va nhiét do bé mat xi lanh |a nhirng yéu té quan trong. Nhiét dé cao clia ngon Ira
va budng chay gay ra qua trinh cacbon héa manh liét [2]. C4c chi tiét khac nhau cia budng chay c6
nhiét d6 khac nhau va tiép xtc véi cac thanh phan tao can theo cach khac nhau.

Nhin chung, dong nhiét cao nhat xay ra & khu vuc gitra nép xi lanh, gan dé xupap xa va &
tam cla dinh piston. Lwong Ién can thudng tich tu trén dinh piston, noi cé (ng suét cao va gan voi
voi phun [3]. Chiéu day I&n nhét cta I&p cdn thwdng thdy & mép dinh piston, noi ¢ nhiét do thap
hon. Tai cac vi tri nhw xupap nap va xupap xa, do nhiét dd bé mat cao hon nén lwong cén sé it hon.
Céac diém khac nhau thé hién cac diéu kién khai thac dong co khac nhau.

2.3. Nhién liéu va dau béi tron

Su tao cén trong budng chay cling chiu &nh hwéng rat I16n tir cac yéu té nhw nhién liéu, dau
bdi tron hodc suw két hop cla ca hai. Tuy nhién, thanh phan nhién liéu va dau béi tron cé trong can
l&ng lai phu thudc vao loai dong co va sw b tri cac chi tiét trong bubng chay. Can I&ng tai nhitng
viing ¢6 nhiét dé cao trong budng chay déng co chii yéu la quang khoang tir qua trinh bay hoi hodc
dét chay nhién liéu va chat boi tron.
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3. Thiét bi va quy trinh thie nghiém HSDT
3.1. M6 hinh, thiét bj thie nghiém HSDT

So d6 thiét bi thtr nghiém HSDT thé hién trén hinh 1. B& mat néng (vach néng) la mét tAm hop
kim nhém (JIS 2017S) dworc tao hinh gidng nhw hinh dang dinh piston 16m cla dong co diesel. B& mét
nay dwoc gia nhiét bang dién tré phia dwéi day va nhiét d6 bé mét dwoc kiém soat nhd bo didu khién
nhiét d5. Cam bién do nhiét do bé mét d&t tai tdm va phia dwéi tAm kim loai. Kich thwéc chi tiét cla
tAm kim loai thé hién trong hinh 2.

Dau kim phun nhién liéu bé tri cao
hon tdm cla tAm kim loai khoang 80 mm
dé tranh lam néng nhién liéu trwdce thi
nghiém va han ché 16i xay ra do s thiéu
hut lvgng giot I&n trong qua trinh va
cham. Khoang th&i gian va cham dwoc
kiém soat bdng cach diéu chinh van tiét
lwu. S6 giot va cham dwoc tinh bang
cach st dung mot may do laser hdng
ngoai va thiét bi dém.

3.2. Trinh tw th&r nghiém HSDT

Trong thi nghiém HSDT, nhiét dé
bé mat tAm hop kim nhém dwoc xac dinh
dwa trén nhiét dd chi bao tr cam bién
nhiét (Ti [°C]) va nhiét do bé mét (Ts [°C])
do bang cam bién nhiét d6 kiéu hdng
ngoai. Chung dwgec tinh toan theo duwdng

tuyén tinh nhw hinh 3 trwéc khi tién hanh . e )
thi nghiém bay hoi ET va sau qua trinh Hinh 1. So’ do bo tri thiét bj tao giot lién tuc

thtr nghiém HSDT. 1. T4m hop kim nhdm; 2. Bé gia nhiét; 3. Cam bién phat hién giot:
4. Kim phun; 5. Van tiét luu;
6. Ong dan nhién liéu; 7. Binh nhién liéu; 8. Cam bién nhiét do; 9.
Bo6 diéu khién nhiét do;
10. B¢ thu tin hiéu phat hién giot; 11. B phat xung; 12. B diéu
hoa xung; 13. B6 dém.

R50 R45

Hinh 2. Thiét bj thir nghiém HSDT va kich thwéc tdm néng
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Hinh 3. Quan hé giira nhiét d6 bé mat va nhiét dé chi bdo
Céc giot nhién liéu lién tuc va cham vé&i bé mat néng cla tAm hop kim nhém & cac thoi diém
khac nhau. Clr sau 1000 giot, lwvgng can dwoc do va anh cla céan duoc chug lai. Do nhiét d¢ sau
moi lan do can phéi’duo’c thi{et lap nhu’ nhau nén can mét thoi gian nhat dinh dé lam mat bé mat tam
kim loai triwéc khi tien hanh 1an do tiép theo.

Nhiét do6 bé mé&t néng trong thtr nghiém tao cin dwoc lwa chon gitra nhiét dd bao hoa va hiéu
&ng Leidenfrost, khodng nhiét tao diéu kién 4m, vi diéu kién &m ddng vai trd quan trong trong viéc
thiét 1ap trang thai bé mét cac vach twong tw trong budng chay cltia dong co diesel.

Céc sb liéu nhiét dd bé mat ti da va tbi thiéu cta can (Tad) trong khodng thdi gian va cham
dwoc ghi nhan béng nhiét ké hdng ngoai dé khao sat tac dong ctia viéc thay ddi nhiét trong qua trinh
hinh thanh can.

Gigt nhd

Nhiét ké nhién liéu
héng ngoai Max. T
\ Phéan nhién ligu Phén khéng Canda
NEAY dang bay hoi bay hoi N \\ tich tu
Min. T SN A\

Truc théi gian

Hinh 4. Qud trinh do nhiét dé bé mat can

Hinh 4 cho th4y cac phép do nhiét d6 bé méat bang cach st dung nhiét ké hdng ngoai. Nhiét
dod bé mat c&n t6i thiéu 1a nhiét d6 bé mat ctia can dwoc do tai thdi diém ngay khi cac giot nhién liéu
va cham vé&i bé& mat can. Nhiét dd bé mat can tbi da 1a nhiét dd bé& mat cin dwoc do tai diém va
cham ngay truéc khi cac giot tiép theo va cham véi bé mat can. Nhiét d6 bé mat can téi da va cac
d&c tinh bay hoi ciia nhién liéu dwoc st dung dé wéc lwong quang doi clia giot nhién liéu trong cac
thi nghiém tao can. Sau khi thi nghiém tao c&n dwoc hoan thanh, thanh phan can tich tu trén bé mat
néng dwoc phan tich bang cach st dung may phan tich hat.

4. Két luan

M6 hinh thi nghiém HSDT Ia bwéc nghién cliu co ban ban dau trong qué trinh nghién cru
mot phwong phap don gidn dé khao sat sy hinh thanh va phat trién ctia can l1ang trong budng chay
doéng co diesel khi str dung cac loai nhién liéu khac nhau.

M hinh thyc nghiém da xay dwng & trén khac phuc duwgc cac khé khan va sy phirc tap cla
nghién ctru khao séat can I&ng hinh thanh trong cac dong co thwe. Mé hinh nay da cho thay kha nang
va tiém nang cla né khi co thé khao sat dwgc sy hinh thanh can khi st dung nhién liéu diesel sinh
hoc, mét loai nhién liéu cé xu hwéng hinh thanh can dang ké& khi st dung lam nhién liéu nay thay
thé cho nhién liéu diesel truyén théng trong cac dong co thwe. Hon thé niva, gitip cho cac nha nghién
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clru tranh dwoc nguy co hw hai dong co’ that khi str dung cac nhién liéu diesel sinh hoc méi trong
cac nghién ctru vé can budng chay.
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NGUYEN NHAN VA GIAI PHAP KHAC PHUC SU cO O’ CHE DO TAI THAP
TREN PONG CO THE HE MO ME-B HANG MAN B&W
CAUSES AND PROPOSED REMEDIES FOR THE TROUBLES ON THE NEW
TYPE ME-B OF MAN B&W ENGINE AT LOW LOAD OPERATIONMODE

NGUYEN TRi MINH, CAO VAN BiNH, MAI THE TRONG
Khoa Méy tau bién, Truong Bai hoc Hang hai Viét Nam
Tém tit
Bai b&o nay chi ra nhitng nguyén nhan gay ra mét sé s cé trén déng co thé hé méi MAN
B&W ME-B khi hoat dong & ché do tai thép va dé xuét céc bién phap phong ngira, xit ly.
Ttr khéa: Péng co ME-B, van ELFI, xupap x4, bom cao 4p, tai thap.
Abstract
This paper presents reasons and proposes methods to prevent and to solve troubles on
the new type Man B&W ME-B engine at low load operation mode.
Keywords: ME-B engine, ELFI valve, exhaust valve, fuel pump, low load.
1.Ddng co' ME-B va nhirng dac diém co ban
La mét trong nhitng dong déng co dwoc st dung kha rdng rai trong thdi gian gan day nhe
nhirng wu diém vwot troi vé kiém soat phat thai 6 nhiém khi thai, tiét kiém nhién liéu, dau bdi tron.Tuy
nhién, v&i sw lwa chon ché dd khai thac khac nhau, dac biét a khai thac lau dai & ché do tai thap da
dan dén nhirng sw c6 ndm ngoai kha nang dy doan cla cac nha ché tao déng co.
DPong co thé hé ME-B duwoc dwa vao san xuét 1an dau tién ndm 2007, ttrc 1a nhiéu ndm sau
khi gigi thiéu dong déng co ME-C, v&i muc tiéu:
e Cai thién kha nang lam viéc & ché do nho tai.
e Gidm suét tiéu hao nhién liéu, suét tiéu hao dau béi tron xy lanh.
o Cai thién phat thai trong khi xa gay 6 nhiém khéng khi (vé thanh phan NOy, vé ham luong
mudi, khéi den).
e Tich hop hé théng theo déi va chan doan ky thuat dong co'.

Bom cao ap Bom dau xy lanh
kiéu Alpha

* Khéi tich ap
Khéi _—
phan phéi  Van dieu khien ELFI

Hinh 1. Khéi diéu khién cap nhién liéu déng co ME-B
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Bén canh nhirng wu diém do, dong co ME-B con mang nhirng dac diém dang lwu y sau day:

« Bom cao ap khong phai lai dan b&i cam co khi ma duwoc lai bdi piston thay lwe. Dau thiy lwc tac
déng 1én piston nay duorc diéu khién bdi van ELFI. Ap suét dau thay lwc thay dbi theo phu tai.

e Plunger ctia bom cao ap khong cé 16 xo co khi dé tra lai vi tri ban dau. Chuyén dong theo
chiéu nguoc lai cta plunger dwoc thwe hién nhe lwc tao bdi 4p suét nhién liéu tac dong lén bé mat
trén cua plunger.

e Plunger clia bom cao ap khdng phai dang ranh xéo (Hinh 2).

e Hanh trinh cta plunger thay ddi khi lwgng nhién liéu cap thay dbi.

e Bom cao 4ap trén thé hé ME-B khong c6 cac cam bién vi tri plunger.

e Trén than bom cao ap co6 van hut, khong phai la clra hut nhw véi cac dong co trvde day.

o Ap suét nhién liéu trwéc khi vao bom cao ap yéu cau duy tri kha cao (~10 bar).

e Ap suétrdéu thay Iwc dwoc duy tri 4n dinh nh& binh tich n&ng chira khi ni to (~140 bar N2),
tuy nhién ap suat nay dé bj gidm do ro lot.

~ Day la nguyén nhan nhitng sw c6 MC/ MC-C ME-B/C
bat nguon tr cac dac diem thiét ké chwa (3
phu hop ciing nhw ly do khach quan
trong qua trinh ché tao can dwoc xem
xét va khuyén cao doi v&i ngudi khai
thac.

Van hut Plunger

Nhién liéu vao

2. Cac sw c6 khi khai thac & ché do o (~10 bar)
nho tai Cam bién vi tri

£ oA - ,. plunger
2.1. Sw co trén xupap xa, nguyén Pisonrihiy ee

nhéan va giai phap
Pham vi anh huéng:

Su cb xdy ra trén dong déng co
MAN B&W 6S46 ME-B8.3, trén cac tau
sé ri 34000 DWT cua cac chu tau khac N o .
nhau, trong dé chd tau Wisdom Marine Hinh 2. Bom cao dp dong co MAN B&W thé hé ME
Lines c6 tau Daiwan Champion, Daiwan va déng co’ thé hé MC
Dolphin, Daiwan Justice cling sé ri, cAc ddng co dwoc san xuat tai DMC (TQ), HITACHI (Nhat) theo
nhwong quyén ctia MAN B&W.

Hién twong:

Khi may chinh chay nhd tai & ché dé hanh trinh bién, trong thdi gian tang tai cho dong co 1én
gia tri khai thac théng thwéng it nhat 1 gie hoat ddng dé riva tua bin, thdi muéi ndi hoi, & giai doan
tai ting lén dén 60-80%, d6t nhién téc d6 dong co dao dong manh, chi bao tai ting vot, chi bao
lweng nhién liéu cAp tang cao tham chi dén 100%.

—
i ls Rs‘mh dat o
¢ co cau ¢l tha
xupap
L i)

A, B - hanh trinh ctia xupap & diéu kién
hoat déng binh thuimg
C - hanh trinh cua xupap khi gip su ¢ (g0)

D) - chénh léch khoang cich ~ 1 ¢m

Hinh 3. B tri piston ME-V Hinh 4. Hién twong trén co’ cdu chi bdo cta xupap xa
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Khodng vai gidy hoac 1au hon sau do, xuét hién tiéng va dap Ion & phia xupap xa déng co,
ngay sau dé tbc do dong co trd lai binh thwéng, tuy nhién hién twong cé thé I&p lai lién tuc hodc tbe
d6 déng co dao dong khong durt.

Qua kiém tra co cAu chi thi xupap c6 thé thdy xupap khong déng hoan toan (d6 léch khodng
1 cm), hanh trinh toan bd clGa xupap khong thay dbi.

O ché d6 tai thong thwerng (65-80%) khi hanh trinh bién, khéng xay ra hién twong néi trén.

X ly tiee thoi:

Khi phat hién téc d6 dong co dao dong manh, 1ap tirc xin y kién budng lai ¢é giam téc d6 dong
co.Khi dugc phép, giam toc dé dén gia tri ma tai d6 toc do khdng con dao dong nira, toc do giam
trong nhiéu trudng hop co thé vé dén téc do diéu dong HALF, duy tri toc dod nay khoang 5-10 phat
hoac cang lau cang tbt, sau d6 tang téc dd dong co tré lai, néu sw cb 13p lai, phai gidm téc dod va
duy tri & téc dd thap lau hon.

Giai thich hién tuong:

Vi ly do nao do6, mét xupap xa khong dong hét & hanh trinh déng, mac du hanh trinh toan bo
cla xupap khong thay ddi, dan dén xy lanh d6 khong chay, khong sinh cong, chi con 5 xy lanh lam
viéc, khién téc dd dong co dao ddng manh, lwong nhién liéu cip vao xy lanh ting d& dam bao duy
tri tbc do dat cho truéc.

Tiéng va dap rat I6n & phia trong xy lanh la do va cham gitra nam va xe xupap do nam chiu
tac dong ciia mét Iwe rat Ion khi déng tré lai.

Tac hai:

e Qua tai dbi v&i cac xy lanh con lai.

e MA4t can bang vé cong suét gitra cac xy lanh.
e M4t can bang vé mé men trén truc.

* Nguy co chay, nd trén 6ng gop khi xa va tua bin tang ap. Khi khéng co6 diéu chinh khac,
nhién liéu van dwoc cap vao xy lanh gép sw ¢ nhung khéng chay, di ra 6ng gop khi x&, néu lwong
nhién liéu nay tich tu hodc ham lwong dd 16n cé thé gay chay, né gay ra sw cb nghiém trong hon.

) e M4t an toan trong trwdng hop tau hanh trinh trong Iuong, hodc khu vuc diéu ddng bi han
che.

Nguyén nhan:

Cho gén nay, cac nha ché tgo van chwa xac dinh dwoc nguyén nhan gay ra hién twong noi
trén. Mot so gia thiét dwoc nha ché tao dwa ra:

e Do khéng khi 1an trong hé théng thay lwc diéu khién.

« Do mudi cac bon lot vao khe hé gitra can xupap va 6ng dan huéng gay ket.

Gid thiét khac theo DO mé xupap xa (mm)
danh gia caa tac gia: got — Tai cao

Nguyén nhan chinh la ——- Tai thip (dudi 55%)
do Iywc déng xupap cua gio 1o 6ol
X0 tac déong lén piston gid
(hwdng tr dwdi 1én trén)
khoéng da dé thdng mot stc 40+
can nao do huong tir trén
xuong.

A y 6 I 20 :'_ Giai dogm
*Ap syat gio lo xo K dong tré
xupap yéu hoac do ro Iot. ‘\
e Sai s6t clia van diéu 0 o
khién ELFI dan dén viéc luon
¢6 lvgng dau ap suat cao tac =20 . ‘ . ‘ . . . . s ‘
dong lén piston ME-V, khién 60 90 120 150 180 210 240 270 300 330 360
xupap khéng thé déng hoan A -
toan. Hinh 5. Thay d6i d6 m¢é cda xupap xa trén déng co ME-B
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e Ket xéc mang & piston trén dinh xupap.

« Ket piston & bom dau xupap do truc cam lai (exhaust valve actuator).

Bién phép nha ché tao dwa ra:

» Thay thé céc gidc co ndi 6ng thay lwc dé tang kha nang lam kin va chéng néi 1éng.
e Thay thé cac éng thiy lyc véi dwdng kinh Ién hon.

e Thay thé 6ng dan hwong can xupap dé tang kha nang truyén nhiét. Dac diém co ban cla
thiét ké ma&i la ong dan hwdng ngan hon, dwong kinh trong I&n hon.
e Thay thé cac piston ME-V véi thiét k& méi & phan lam kin.
Bién phép téc gid dé xuét:
e Thay dbi tai va téc do t tiv, tranh xay ra sy dot ngot déc biét & giai doan tir dudi 55% tai
Ién trén 55% tai, day la giai doan ma ME-V piston bat dau lam viéc.
_e Hang ngay chay tang tai voi thoi gian nhiéu hon 1 gio néu c6 thé va & tai cao nhat dén murc
co thé.
« Xa khong khi triét dé tai cac vi tri sinh han diu nhén, phin loc tw xa, phin loc tinh trwdc ctra
hat bom thay lwe.
e Téng cwéng kiém tra ro lot dau thay lwe & cac dwerng dng dan tir HCU sang MEV piston.

e T&ng cuwéng kiém tra ro lot gié 16 xo & xy lanh gié, van mét chiéu trén xupap (kiém tra & trang
thai dong co dirng).

« Kiém tra trang thai b& mét ciia can xupap, phan lam viéc v&i bng dan hwong khi bao dwéng
xupap dé xem mrc d6 bam mudi, chay, mon (néu co).

e Truoc khi 13p mot xupap mai, chac chan rang da dién day dau lam kin can xupap & mirc
quy dinh. Vi loai xupap nay st dung dau nh&n lam kin, khéng phai st dung khi nén.

« Kiém tra tinh trang ctia xéc mang va 16 tiét lwu trén dinh xupap trong qua trinh bao dwéng.

e Theo di tac ddng clia MEV-piston trén man hinh hién thi va vj tri ctia van diéu khién ELFI.
2.2 Swr ¢é trén bom cao dp va giai phdp dé xuat

Can ¢t theo bao cao tir mét s6 tau, sw cb xay ra trén bom cao ap cdia mét hodc nhiéu xy lanh,
plunger clia bom bj ket khéng thé dich chuyén, do dé khéng cé nhién liéu cap vao xy lanh.

Ngubn théng ké: )

Sy co xay ra trén tau dau MT. Paloris, trang bi may chinh 6G50ME-B9.3 T Il, dong tai nha
may dong tau HHI-Vinashin nam 2014 khi tau neo tai Singapore. Ngoai ra, con c6 bao cao ve sw co
trén dong may ME-C trén tau do cdng ty Vinic quan ly thuyén vién khi tau dang hanh trinh.

Hién twong: ME-B/C

. Khi may chinh khé&i dong
dé r&i khu neo tai Singapore,
dong co khong thé khéi dong Van hit
mac du khi khoi dong d& duoc G
cap vao déng co, dong co khong

Plunger

téhng dwoc vong quay khi khai Nip trén < = __ Nhién liéu c;‘,p
doéng. (~10 bar)
Xt ly tire thor. O fhmida — 7 Phan bam cAu can
Nghi ngd & kha nang
khéng cap dwoc nhién liéu vao . y
xy lanh, cac bién phap sau dwgc Fistom thuy lyc
dwa ra:
¢ Kiém tra cac bom cao ap B R -
thdy cé hién twong khong tao - B Ry e
xung ap suét (khi cap nhién liéu).
e Kiém tra van hat cua Hinh 6. Khu vuc xdy ra bdm cdu cdn trén plunger
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bom cao ap, tat ca cac van hat déu & tinh trang tbt, khéng bi ket.

« Nghi ng& plunger cia bom bj ket, kiém tra phat hién 4 trong sé 6 bom cao ap (bom s6 1,2
va 5,6) bi ket ctrng plunger. Tat ca plunger bi ket dwoc thao cuing véi ndp trén bom cao ap, va rat
khé kh&n dé rat plunger ra khéi ndp trén ctia bom do bi ket cieng.

Giai thich hién tuong:

) Trén dong co ME-B/C, hanh trinh cua bom cao ap ty 1& voi tai ciia dong co (Iwgng nhién liéu
cap vao xy lanh), do do plunger khdng phai lc nao cling dich chuyén toi diém chét trén (nhw dong
co MC). Néu dong co hoat dong lau dai & ché do tai thap, plunger khong hoat dong & toan bo hanh
trinh, néu xay ra ro lot nhién liéu nhw sw co trén, cau can bam trén bé mat plunger sé gay ra ket khi
tai cia dong co tang Ién (hanh trinh cta plunger tang vwot qua vang bam cau can).

Bién phép dé xuét:

e Duy tri ap suét nhién liéu theo hwéng dan cia nha ché tao (~10 bar).

* Khi hoat dong ¢ tai thap, hang ngay nén chay tang tai nhieu hon thoi gian quy dinh (nhieu
hon 1 gi®& néu cé thé), va téi mire 75-85% tai. o

_* Qua trinh thay doi tai tir thap Ién cao phai tir tir, sy thay doi tai dot ngét co thé dé dan dén

s co ket nhw trén do cac piston cac van dieu khien va plunger chuyen dong thay doi hanh trinh dét
ngét so vai théng thuwdng, vwot qua phan bam cau can hoac bé mat go.

 Bado duwéng va thay giodng lam kin theo dung ké hoach dwgc chi ra trong sach hwéng dan
st dung.

e Kiém tra chéat lwgng nhién liéu d& dam bao cac thanh phan c6 hai t¢i bé mat lam viéc cta
plunger.

e Theo déi ap suét nhién liéu néu phat hién c6 dao ddng can chl y cé thé xay ra ro lot, dac

biét khi chay & tai cao va khi hoat dong véi LS MGO.
" al

Hinh 7. Tinh trang plunger khi dwoc thdo ra Hinh 8. Tinh trang plunger sau khi vé sinh

3. Két luan

. bong co !\/IE—B/C I? mgf)t loai QQng co méi duwoc phét’ trién va st dung rong rai gén déy vé:i
nhieu sy thay doi trén thiet ké. Sy co trén xupap xa va s co trén bom cao ap nay la nhirng van dé
ma hién tai chwa cé 10i gidi cu thé hodc chwa cé bién phap dwoc khuyén cég hay xt ly triét dé. Dac
biét hon, cac déng co’ hién nay hoat dong thuwdng xuyén, lau dai & ché (jcf) thap tai khi tau hanh trinh,
day la lwa chon cla cac chd tau ma chinh ttr 6 phat sinh nhirng sw c6 ngoai dy doan. Qua nhirng
phat hién mé&i nay, cac chu tau, thuyén vién va hang ché tao can cé nhivng chuén bi can thiét dé
dam bao an toan khi khai thac déng co va con tau ctia minh.
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VAN BE PO TIN CAY KHAI THAC CUA KET CAU CAC CONG TRINH
BEN CANG
TO QUESTION THE RELIABILITY OF BUILDING STRUCTURES PORT
HYDRAULIC STRUCTURES

PHAM VAN THU”, TRINH THANH KIENZ
1Khoa Céng trinh, Trwong Dai hoc Hang hai Viét Nam
2Khoa C6ng trinh, Truong Pai hoc Giao théng van téi TP. H6 Chi Minh
Tém tit
Bai béo xem xét cac véan dé vé dinh chuan do tin cdy cua céc két cdu xay dung, wu thé va
diéu kién tién quyét dé phat trién thém cac phuong phap cda ly thuyét do tin cdy, dong thoi
tién hanh phén tich céc phuong phap danh gia tudi tho con lai va mirc tin cdy cua céc céng
trinh bén céng hién dang khai théc.
Tir khéa: D6 tin cay, xac suét lam viéc khéng chéi, hao mon hitu hinh, hao mon vé hinh, tudi tho
con lai.
Abstract

In this paper, the measurement issues of reliability of building structures, advantages and

prerequisites for further development of methods of reliability theory, the analysis of

methodologies for assessment of residual life and reliability of port hydraulic structures were
considered.

Keywords: Reliability, probability, physical deterioration, remaining life.

1. Sw phat trién ctia phwong phap tinh toan két cau cong trinh bén cang

Ngay nay & cac nwdc trén thé gidi néi chung, Viét Nam néi riéng, dé tinh toan cac két ciu xay
dwng nguoi ta ap dung phwong phap céac trang thai gidi han. Cac két cu cong trinh bén va cac
cbng trinh ben cac cang hién dai cing khéng phai la mét ngoai 1€. Phwong phap tinh da str dung co6
dac trung ndi bat 1a sy chinh xac héa thuwdng xuyén cac nguyén tac tinh toan riéng biét va cac hé
sb thuc nghiém, ma khong c6 sw chinh xac hda s thay dbi ctia cac tiéu chi cha yéu danh gia chét
lvong cla két cau - d6 l1a do bén, dd cwng, dé bén nwt. Viéc chinh xac héa cac nguyén tac va cac
hé sb c6 thé mét cach tw nhién chi dat dwgc modt gidi han nao do, con sau gidi han d6 viéc chinh
xac héa chung hoac la khéng hiéu qua, hoac la khéng con an toan nira. V.D. Raizer va Pham Van
The [1,11], khi phan tich cac tiéu chuén tinh toan hién cé, cé lwu y ring cac tai liéu khac nhau cé
suéat bado dam khac nhau vé cwéong do tinh toan va vé cac tac dong bén ngoai. Ngoai ra, cac tiéu
chuén hién hanh khéng dé xuat dwoc mirc tin cay cu thé cho cac két ciu xay dung.

Nhw vay, cac phwong phap dinh chuan hién hanh dvwa trén yéu cau so sanh cac gia tri tinh
toan cua tai trong va kha nang chiu tai, ma khéng xét t&i viéc trang thai gi¢i han khéng chi dwoc xac
dinh bang cach dbi chiéu cac gia tri tinh toan nay nhw vay. Vi vay, khi dinh chuan dw trir d6 bén cua
két cdu khéng nén chi gi¢i han b&i phuong phap céac trang thai gi¢i han, nghia l1a chi ap dung céac
phwong phap xac suat dé& xem xét méi dai lwong ngau nhién xuat phat riéng ré, vi nhw vay khong
gidi quyét dwoc bai toan do tin cay cia két cAu néi chung, nhu mét hé chéng han.

T nhivng nhwoc diém chi yéu (co thé 13 quan trong nhét) trong phwong phép tinh toan két
cAu theo c4c trang thai gi¢i han, cho thay rd rang 1a trong cac cong thirc tinh toan da khong xét t&i
yéu td thoi gian.

M&t khac, cac cong trinh bén cang trong qua trinh khai thac chiu hao mon vé hinh do céac tac
dong cla cac yéu td sau: dd sau khong dat cho tau hién dai hon; khéng du kich thuwéc cho tuyén
bén; thiét bi xép d& lac hau khéng c6 kha nang lam viéc hiéu qua; cong nghé cai tao va gia cudng
cac bén va wv.

Hao mon hiru hinh va tudi tho clia két ciu, & mirc d6 dang ké, phu thugc vao nhirng yéu té
nhw: sy & mon hoac muc nat vat liéu xay dwng; cac tac dong tw nhién (dong chay, song, déat, dong
dét,...), cac tac dong co hoc (cong nghé xep d@, tac dong cua tau, cua vat trdi ndi,...), tac ddng hda
hoc (loai hang hoa,...), hodc cac tac dong ctia con ngudi; nhivrng sai 1am khi thiét ké, xay dwng hodc
khai thac.

Khi d6 c&n chl y réng sw thay ddi kha nang chiu tai tinh toan ctia mét bd phan chiu tai chi
yéu theo thdi gian c6 thé dwoc danh gia theo di liéu kiém tra ky thuat va chan doan két ciu bén.

Vé van dé thay déi hé s6 do tin cay kK, thi thay rang hé s6 do tin cay theo dinh nghia phai

thay ddi theo thdi gian, nhw xét t&i mirc tin cay khai thac va trach nhiém kinh té ctia cac cong trinh
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van tai thay - do la dy trir con lai (tuéi tho con lai) trong thi ky khai thac dang xét, rdi ro bao hiém
vé murc tin cay va gia thanh ctia hang héa dwoc xép d& v.v.

Cac anh hwéng ndi trdi toi sw phat trién cua ly thuyét dd tin cay dwoc giai thich béi mot sé
nguyén nhan quan trong sau day.

Th nhét 13, ly thuyét d6 tin cay vé thwc chat cho phép danh gia dinh lwgng mét cach khach
quan cac trang thai cé thé v& dd bén va do on dinh clia két cau trong nhitng gi¢i han nhat dinh ciia
do léch xac suét so véi ky vong toan ctia hién twong dang xét. R3 rang 1a hang trdm ndm cac kién
thire tich Ity va viéc phan tich ching dan dén mé ra nhirng quy luat co hoc goi 1a tién dinh (vi du
nhw dinh luat Kepler) hodc Iy thuyét bén (dinh luat Hooke), cling vé&i viéc xét t&i viéc 1ay mau thdng
ké tw nhién va tich ltly cac két qua cé thé xem chiing nhw ky vong toan cla cac hién twong nhw vay.
Cac bién tham gia ham dod bén va dd n dinh phan I&n 13 cé ban chéat théng ké, viéc xét tdi tinh bién
dong nay trong tinh toan sé cho kha nang tinh dwoc phé kha néng chiu tai cta két cAu.

Th hai la mét trong cac phwong phap thiét ké két ciu coé khdi lwong téi thiéu 1a viéc téng
cwdng cwdng do tinh toan ciia vat liéu. Vi vay hé sb dw trir dé danh gia tinh thich dung cia két ciu
v&i khai thac 13 tiéu chi bat cap, vi khi chuyén qua gi¢i han né dan téi don vi. Nhw vay nay sinh sy
can thiét phai tao ra tiéu chi khac tdng hop hon, dé 1a dung khai niém dé tin cdy hodc xéc suét chéi.

Tht ba 1a cac phwong phap cta ly thuyét do tin cay dwédi dang twéng minh dwa yéu tb thoi
gian vao xem xét, lam ting dang ké tinh théng tin ctia cac phwong phap tinh toan.

Co thé tiép tuc liét k& cac nguyén nhan tao ra sy phat trién manh ly thuyét do tin cay, tuy
nhién, nhw vay khoéng cé nghia gi d&c biét, vi sy phat trién né cha yéu 1a do nhu cu thuc té va 1a
qua trinh ty nhién, khach quan va logic lich st trong khoa hoc.

2. Phan tich dé tin cay cua két cau cong trinh bén cang

Dé&c trwng co ban ctia do tin cay cla codng trinh bén 13 xac suét 1am viéc khong chdi ctia nd
trong thoi gian khai thac nhéat dinh, cé xét t&i tinh bién dong théng ké cua tinh chat cta cac vat liéu
két cAu, cla dat nén va dat lap, cua tai trong va tac dong.

Cac chi tiéu tinh toan dwoc dac trng bdi luat phan phéi xac suat va bang cac tham sé cla
chdng, vé nguyén tic, dwoc xac dinh béi con duwdng théng ké trén co s& cac div liéu thwc nghiém
ho&c cung véi cac div liéu md hinh hoa thdng ké cac tham sé nghién ctu.

Néu biéu dién cac chi tiéu do bén la R va tai trong 1a S duéi dang tdng quat, thi déi voi két
céu nao dé cac dwong cong phan phdi cac chi tiéu ctia ching dwoc chi ra trén hinh 1: dwéng cong
P(S) can phai ndm bén trai duéng P(R), vi d6i véi cong trinh duoc tinh toan mét cach dung dan, ky

vong toan cla chi tiéu tdng quat cla tai trong M can phai nhé hon ky vong toan cta chi tiéu do

bén téng quat MR .

o Ry
w, = [P(S)dS; w, = [ P(R)dR. )
So 0
Bao dam khdng pha hoai hodc xac suat lam viéc khéng chbi cta két cdu bang [3]:
'=1-ww, )
Khi dwa vao khai niém ham khong pha hoai dwéi dang téng quat:
w=R-S ®3)

~ va khi tiép nhan luat phan phéi chuan cda cac bién ngéu nhién cia ham R va S va diéu kién
tuyén tinh ctia cac ham nay trén doan han ché, cting nhw khdng ton tai sw twong quan gilra tai trong
va d6 bén, A. R. Rzhanitsyn da nhan dwgc dac trwng an toan cua két cau [3].

P(S), P(R)

Wi
So=Ro S,R

Hinh 1. So dé xac dinh xac suét pha hoai két ciu theo N.S. Streletsky [2]
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P(S), P(R) - Ia dwérng cong phan phdi clia cac chi tiéu tdng quat cla ndi lwc va kha ndng
chiu tai; So, Ro - 1a gia tri n6i lwc va kha nang chiu tai tai diém giao cta cac dwéng cong phan phéi;
W1, W2 - 1a cac mién twong tac clia S va R déi véi giao diém ctia cac dwdng cong phan phéi (chdi)

Ky vong toan cltia ham (3) sé bang hiéu sb gitra cac ky vong toan cla cac chi tiéu d bén va
do 6n dinh:

w=R-S. 4)
Twong (rng phwong sai cia ham khéng pha hoai sé la:
D, = D; - D;. (5)

Néu chung ta thira nhan luat phan phéi chuén déi vai mei tham sb tinh toan, tham gia vao cac
cong thirc d6 bén va do on dinh cta cac cong trinh bén va gia dinh tinh gan tuyén tinh cia ham cua
tat ca cac cong thire tinh toan chi yéu, thi dé xac dinh xac suat khong pha hoai két cau c6 thé st
dung phuong phap mé men hoac phuwong phap tuyén tinh héa cac ham. Céng thirc xac suat sé co
dang sau:

S-R
P=1-0| ——— |, (6)
«/DS + Dy
Trong d6 @ - 13 tich phan xac suét Gauss.

Trwdng hop néu gitra ndi lwc va kha nang chiu tai ton tai mbi quan hé twong quan K(R,S), thi:
S-R
P=1-® , 7
JDs —2K(R,S)+D,

Trong d6 K(R,S)- 1a hé sé twong quan gitra kha néng chiu tai va tai trong.

Nhuw vay, dé danh gia do tin cay khai thac cua két cAu cong trinh bén can phai nhan duoc cac
di liéu thong ké tin cdy cua cac bién ngau nhién, tham gia vao cac céng thirc d bén va dé 6n dinh.
3. Do tin cay dinh mrc ctia két cau cong trinh bén cang

Kostyukov V.D., L.A. Uvarov, Skola A.V. dé xuat &n dinh d6 tin cay dinh mirc c6 xét dén do
tin cay dinh mirc cua cac bo phan va cac lién két, cting nhuw trinh tw lién két cac bé phan véi nhau
[4, 5]. Cac gia tri tiéu chuan cla q’é tin cdy dwogc xac dinh t,rén co s& kinh nghiém thiét ke két cau,
co st dung phuwong phap ly thuyet do tin cay, trong do cd toi wu hoa cong trinh theo do tin cay. Voi
tw cach la dinh hwédng, khuyén nghi lay cac gia tri sau day doi véi cac cong trinh bén [6,7]:

e Dbi v&i cac bd phan bé tong va bé tong cbt thép ctia cac cong trinh bén theo cac chéi, co
liéen quan t&i sy lam viéc cua vat liéu theo trang thai gi¢i han nhom 1 va 2, twong ng la:
P =0,95-0,99; P, =0,95.

o DAi v&i cac bd phan cla cdng trinh bén theo cac chdi, cé lién quan tdi sy 1am viéc cua dat
nén theo trang thai gi¢i han nhém 1 va 2, twong tng la: P, =0,96-0,99; P, =0,90.

Kulchinsky G.B. [8] xem d6 tin cay tiéu chuan tuy thudc vao cap trach nhiém cua cong trinh
(bang 1).

Bang 1. Bé tin cdy tiéu chuén

Cap trach nhiém cua cong trinh Do tin cay
Céng trinh déc dao 0,9999
Cép 1 0,999
Cép 2 0,995
Cép 3 0,990

4. Do tin cay thay déi theo thi gian

Trong khoang th&i gian khai thac, két ciu cong trinh chiu hao mon - 130 héa, thé hién & viéc
gidm cac tinh chat dd bén cua vat liéu, bdi sy thay déi cac diéu kién khai thac va bai sy tich Ity hw
héng. Lychev A.S. [9] lvu y ring dd tin cay cla két ciu theo thoi gian bi gidam xubng theo luat sé m.
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P(t)= exp(_:—J , ®)

Trong cdng trinh ctia Kostyukov V.D. [10], dé nghién ctru gan dung qua trinh ngau nhién khong
dirng cla sy thay 60| tiét dién cua cac bod phan két cu, 6ng str dung ham goi Ia ham quat. Khi dé
nhan dwoc ham ngau nhién cla thoi gian, tat ca cac thé hién cta né déu 1a dwong thing (hinh 2):

S, =S, +vt, 9)

Trong dé S,, S,- la gia tri hién thdi va gia tri
ban dau cta tiét dién cia bd phan; v - 1a toc do thay
doi tiét dién cua phan tl sau thoi gian t.

C?c cc‘mg}r‘mh chiu hao mon hiru hinh va v6
hinh. Biéu nay dan t&i sw 1&o hoa cac cong trinh thay
va twong trng - dan t&i sy thay doi cac chi tiéu do tin
cay ban dau cua chdng (dinh muc). Viéc cho danh
gia khach quan dy trir con lai sau t, ndm - d6 1a nhiém

vu co ban cla cac phwong phap tinh toan, bao gém

ca c4c trang thai gi¢i han va ly thuyét d6 tin cay, trong

linh vire khai thac cac cong trinh bén.

Rét tiéc 1a cac nghlen cwu, lam sang to viéc Thot han phuc vy, f
nghién ctru dd tin cay cta cac két cau xay dwng cac
cobng trinh bén cang, con chwa day du. Mot trong
nhirng nguyén nhan cua van dé nay la dung lwong cwc lon cua khai niém do tin cay, bao gbm cac
van dé do bén (vat liéu xay dyng va cac san pham céu kién, nén dat va dat Iap) do 4n dinh, tudi
tho, d6 bién dang vv. M&i van dé nhw vay duoc the hién trén mot tap hop cac van dé lién quan khac.
M6t nguyén nhan khéng kém phan quan trong 1a yéu té cac cong trinh thay trong nganh van tai thay
& phan 1&n cac trudng hop la nhivng két ciu doc dao - don chiéc ¢o lién quan téi nhirvng khac biét
vé dia chat va nhirng yéu té khac cua khu vyc xay dwng, tr 6 ma théng tin théng ké bi han ché,
nghia la cla cong trinh nay khéng phd bién tin cay cho cong trinh khac.

5. Két luan

Toém lai, hién nay & nwéc ta, va cac nwéce trén thé gidi ly thuyét dd tin cay hién chwa tim dwoc
sw &p dung day du trong thiét ké xay dwng. Tuy nhién, cac diéu kién khach quan da duwoc hinh thanh
theo cach nhuw vay, nén viéc ap dung né trong tinh toan cac két cau xay dyng va cac bd phan chiu
tai riéng biét da tré thanh cép bach, can dwoc dét ra giai quyét.
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NGHIEN ClPU TAC DPONG TONG HOP CUA GIO VA DONG CHAY PEN TAU
THUY TAI CANG XANG DAU CU LAO TAO - VUNG TAU
RESEARCH ON THE COMBINED WIND - TIDAL STREAM TO THE SHIP
IN CU LAO TAO - VUNG TAU PETROLEUM PORT

PHAM KY QUANG", VU VAN DUY', NGUYEN XUAN PHUONG?,
NGUYEN THANH NHAT LAI2, NGUYEN VAN CANG?2, PHAM NGUYEN BDANG KHOA?
" Trwrong Pai hoc Hang hai Viét Nam
2 Trwong Pai hoc Giao théng van tai TP. H6 Chi Minh
3Céng ty C6 phan Au Lac, TP. H6 Chi Minh
Tém tit
Tty viée khao sét thuc dia tai khu cdng xdng dau Cu Lao Tao - Viing Tau, nhém téc gid da
ghi nhan mét sé vu tai nan hang hai do tac dong téng hop clta gié va dong chay (dong do
thuy triéu tao ra) dén tau thdy khi dang lam hang gay ra sw cb dut day budc, tau tréi dat,
dut éng dan dau, ... Nhém téc gid xdy dung mé hinh nghién ctru va quy trinh tinh todn mé
phdng nham dénh gié luc téc déng téng hop cua gié va dong chdy dén tau thady véi théng
s6 minh hoa ctia tau M/V TAN CANG FOUNDATION. Béng thoi dua ra khuyén cdo nham
néng cao an toan hang hai tai khu virc.
Twr khéa: Gi6 va dong chay, tau thdy, cdng xdng ddu Cu Lao Tao, CFD.
Abstract
According to the field surveys at the Cu Lao Tao - Vung Tau petroleum port, the authors
recorded some maritime accidents with the reasons of the combined wind - tidal stream
effects to the ship when exchanging, causing trouble off leash, drift the ship, broken
pipeline,... The authors built the researching model, calculation and simulation process to
assess the combined impact of the wind and current to the ship according to particular of
M/V TAN CANG FOUNDATION. At the same time, the recommendations of the maritime
safety in this area were shown.
Keywords: Wind and tidal stream, ship, the Cu Lao Tao petroleum port, computational fluid
dynamics.

1. Dat van dé

Kho chiva xang, dau Cu Lao Tao - Viing Tau, véi cong suét 150.000 m3, gébm: Hé thdng sau
bon chira xang dau, bén phao neo tau c6 kha nang dén tau trong tai 50.000 DWT, hé théng dwong
éng ngam dai 5 km tw ben phao neo vé kho, hé thong cau cang, cong trinh phong chay, chua chay
tai chd,... Nhirng nam gan day, tai khu cadng xang dau Cu Lao Tao (hinh 1) da xay ra mét sé vu tai
nan hang hai nghiém trong, mét trong nhirng nguyén nhan chinh la do sw tac dong téng hop cla gié
va dong chay Ién tau.

Hinh 1. Khu vire céng xang ddu Cu Lao Tao - Viing Tau
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Nhoém tac gid da nghién clru thuwe té va da co thong tin cu thé vé 02 vu tai nan hang hai nghiém

trong nhw sau:

- Vao 05 gi®» 30 phut ngay 24/12/2010 da xay ra tai nan hang hai do sy c¢b dit day budc tau
FPMC 19 khi tau M/T WEICHI, cang dang ky Héng Kong, trong tai 45854 DWT, dang neo dau lam
hang ta| bén phao neo 50.000 DWT, hau qua lam tau bi dit 14 day budc, tau bi tréi dat va kéo gay
tuyén éng nhap xang dau cla bén phao neo. Tai nan khong gay thiét hai v& ngwoi nhwng 1am dau
D.O chra trong tuyén dng da bj tran ra bién, gay 6 nhiém maéi trwdng bién.

- Vao 06 gior 10 phut ngay 19/10/2012 xay ra tai nan hang hai do sy ¢ dt day budc tau M/T
NORD OPTIMISER, mang c¢ Liberia, trong tai 47407 DWT, khi tdu dang neo dau, 1am hang tai bén
phao neo tau dau 50 000 DWT cua kho xang dau Cu Lao Tao, da lam tau bi dt 15 day, tréi dat gay
hw hai mot sé dng mém loai 12 inch va gay dau éng ctrng chiy Z thudc hé thong tuyén &ng nhap xang dau
cla bén phao. Tai nan khéng gay thiét hai vé ngwdi va khong gay & nhiém méi trudng.

Két qua diéu tra tai nan chi rd: Nguyén nhan chinh dan dén tai nan la do thiét k&, dau tw xay
dwng tuyén bén phao neo dau tao véi hwéng dong chay goc khoang 70°, dwéi tac dong clia dong
chay manh (két hop véi tdc déng cung chiéu cla gid), tao ap lwc rat I6n 1&n than tau va gay dit cac
day buéc tau. Qua mét sé tai nan hang hai trén cho thay, viéc am hiéu va tinh toan cu thé tac déng
tdng hop ctia gié va dong chay tdi tau thly tai khu neo dau véi cac kich ban khac nhau, sé gitp cang
vu hang hai, cling nhu thuyén trwdng cé dwoc gidi phap neo dau dam bao an toan.

Vi dac diém khu vuc neo dau da thiét ké, thong tin vé& gio va dong chay dwoc biét, két hop
v&i loai tau cu thé, hoan toan tinh toan mé phdng tac ddng clia gié va dong chay Ién tau, tir d6 dua
ra phwong an neo dau téi wu? Day la vAn dé dat ra mang tinh thoi sw. Tuy nhién, tr van dé khao
sat thuwc té, pham vi bai bao gidi han xay dwng mé hinh nghién ctvu va quy trinh tinh toan téng quat
nhat. Tlr d6 phan tich mot sé két qua tinh toan anh hwéng cla gié va dong chay théng qua viéc xac

dinh Iwc tac dung tdng hop.

2. M6 hinh nghién ctru va co s&
toan hoc

2.1. M6 hinh nghién ciru:

Nhom tac gia xay dwng mo hinh
nghién ctru, dwge mo ta theo hinh 2 va
st dung cac théng sb ctiia M/V TAN
CANG FOUNDATION dé lam vi du
minh hoa [1, 3]. Tt dé cho phép khao
séat tac dong dong thoi gid va dong
chdy dén tau thay voi d6 Ion va
phwong chiéu giad dinh. Phan than tau
sé dwoc xay dwng lai tlr ban vé tuyén
hinh theo hod so tau, diéu nay cho phép
xay dwng quy trinh nghién ctru cho
nhiéu chdng loai tau. Chu y ap dung
tiéu chuan déng dang cho cac thong sb

Dau ra khi

Dau vao nuge

Hinh 2. Mé hinh nghién ciru va cdc diéu kién bién

hinh hoc va déng luc hoc la Froude. Cac diéu kién bién cu thé la:

- DAu vao va dau ra clia pha nwéc thé hién tac ddong dong chay dén tau thay;

- DAu vao va dau ra cha pha khi thé hién anh hwéng gié tac dong dén tau thay.

- Mat thoang ranh giéi gitra hai pha nwéc va pha khi. Than tau dwoc dinh nghia la twong cb
dinh. Gia tri dau vao clia pha nwéc va pha khi dwoc thé hién bang do Ién va phwong chiéu tac dong.

2.2. Co’ soé toan hoc

ng dung CFD (Computational Fluid Dynamics), bao gédm phan mém chuyén dung Fluent-
Ansys, dé giai bai toan hai pha cuing tén tai (pha nwéc va pha khi), c6 mat thoang phan cach gitra
hai pha, v&i phwong phap st dung 1a VOF (Volume of Fluid) va mét sé ky thuat giai nhw k-, k-o, ...
két hop cac hé sb thwe nghiém khéac [1, 4]. Phwong phap VOF gidi phwong trinh vi phan chd dao
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cho hén hop nhiéu pha, bang cach dwa thém dai lwong ty 1& thé tich pha, goi ax |a ty 1& thé tich pha
thr k, khi dé:

Zak =1 1)
k=1
V&i px la khéi lwong riéng cla pha thi k, khi d6 khéi lwong riéng cia hén hop la:
P = Zakpk (2)
k=1

T d6, gidi cac phwong trinh vi phan chd dao, dé xac dinh cac dai lwong déc trung:
o, _ 1 o .
étk +V(ockvk):p—[sak +k21:(mpk —mkp)} (3
k =

Ty Ié thé tich dwoc xac dinh theo cac buwdc thi gian:

n+l _n+l1

Pl —alpl Z(pk”*lu k"“a;}*l) = [sak + Zn:(mpk ™ )JV @
T k=1

At

Trong do: (n+1) - budc thoi gian hién tai; n - budc trwde do; ax - gia tri danh nghia cua ty I& thé
tich pha thir k; V - thé tich phan t& tinh toan; Us - thé tich dong qua bé mat theo phwong phap tuyén; Mo,

- khéi lwgng chuyén tir pha p téi pha k; M, " khéi lwong chuyén tir pha k t&i pha p; so = 0.

C6 thé xac dinh trwdng van téc va ndng lwong qua phwong trinh déng lwong va phwong trinh néng
lwong: aa—t(pV)+V(p\7\7)=—Vp+V[y(VV+VVt)]+pQ+If (5)

0 _
a(,oE)+V(v(pE+ P)) =V (kyVT)+s, (6)
Trong dé: E - nang lwong; T - nhiét A va E dwoc xac dinh la:
E= Zakpk = /Zakpk )
k=1 k=1

3. Xay dwng qui trinh tinh toan

M hinh héa tir bai toan thue

1 5 (kich thwéc khu neo dau, hinh dang than tau clng
| Phan tiép xac véi khdng khi

hang hoa, thong s6 gi6 va dong chay, tiéu chudn

l

V&, chia lwéi mé hinh va dit diéu kién bién

ddng dang)

SXe-01
5Te-01

o i (-V&: co thé diing Gambit, Solidwork, NX. . ="
IT%e-01 H
267001 ' - Chia luéi c6 thé st dung Workbench, Gambit, 1ap
— i trinh, CFX,...)
'
e Phan chim duoi nusc -L

Hinh 4. Két qua tinh todn mé phéng phan bé Tinh toan

hai pha (pha khi va nwéc) quanh tau thuy

(Vigc tinh toan thuong duoc két hop gitra I3p trinh

mé ta dic tinh d6i trong va diéu kién bién két hop

Vé&i muc tiéu dwa ra qui trinh nghién ctru
chung tac dong tdng hop cua gié va dong chay dén
tau thay, théng sb gi6 va dong chay dwoc ghi nhan
tr khu vec neo dau Viing Tau theo cac thoi diém
khac nhau, nhém tac gia xay dwng qui trinh nghién
ctru qua so dd hinh 3.

v&i phan mém chuyén dung Fluent-Ansys)

Thay ddi théng sé cla gidé va dang chay

Thay déi hinh dang than tau va hang héa

Phin tich két qua

T
1
L

(Lwe tac dong Ién than tau va hang hoa)
(Két qua tinh toan can dwoe phan tich tinh hop Iy
Chu y réng: V&i mét loai tau va kich thuwdc khu thea Iy thuyét va so sanh véi thire nghiém néu co)
vire lam hang cu thé, sé khéng thay doi mé hinh ma
chithay doi dieu kién bién la dau vao v&i cwong A0 pinh 3, So dé quy trinh tinh todn mé phéng
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va phwong chiéu cla gié va dong chay khac nhau. Véi loai tau khac can phai vé lai mé hinh va chia
lwdi trwde khi tinh toan mé phoéng.

V&i muc tiéu dwa ra qui trinh nghién ctru chung tac dong tbng hop cua gi6 va dong chay d’én
tau thay, thdng so gi6 va dong chay dwoc ghi nhan tir khu vire neo déu Viing Tau theo cac thoi diem
khac nhau, nhém tac gia xay dwng qui trinh nghién clru qua so do6 hinh 3.

Cha y rang: V&i mét loai tau va kich thuwédc khu viee lam hang cu thé, sé khong thay déi mo

hinh ma chi thay déi diéu kién bién la dau vao véi cudng do va phwong chiéu cla gié va dong chay
khac nhau. V&i loai tau khac can phai vé lai mo hinh va chia lwéi triede khi tinh toan mo phong.

4. Phan tich mét sé két qua tinh toan mé phéng ciing phan mém Fluent - Ansys

Hinh 4 mé ta két qua tinh toan mo phdong phén bd hai pha (pha khi va pha nuwéc) xung quanh
tau thuy [1, 2, 4], nhan xét réng: Gia tri tinh toan cu thé twong ng 6 cot mau bén phai cta hinh.
Phan man khé cé phan tram pha khi la 100%, twong tw cho phan than tau chim dwéi nuwéc cé phan
tram pha nwéc la 100%, phan giao nhau dwgc goi la mat thoang.

Afedl
940404
9T
T4
XA
A4

Hinh 5. Két qua tinh todn mé phong phan bé ép suét phan chim dwéi nwéc: a) Man phai; b) Man tréi

Sau khi tinh toan md phoéng, hoan toan xac dinh dwoc cac thanh phan, chéng han: ap suét,
phan bd pha, phan bd hé sb ap suét,... trong khéng gian tinh toan. Tlr d6 xac dinh lwc tac dong theo
cac phuong va chiéu khac nhau, day la co s& dé dua ra phwong an budc day phu hop nhéat.

Hinh 5 mé t& két qua tinh toan mé phdng phan bd ap suét phan chim dwéi nwéc hai bén man
tau, cac gia tri tlnh toan dwoc hién thi tu’ong (ng cdt mau bén phai ctia hinh.Phan miii tau do tac
ddng manh cla yéu t6 ngoai canh va luc can, lam cho ap suét phan b hai bén man I&n hon va tap
trung hon.

05 a4 a2 0 02 o 05 SMHD

45 44 403 402 41 0 01 02 03 04 05 OF

Position (m) Position (m)

Hinh 6. Két qua tinh todn mé phéng phéan bé hé sé dp suat phan chim dwéi nuwréc
khi c6 sw thay déi hwéng tau thay: a) HT = 005°; b) HT = 020°
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Hinh 6 dua ra két qua tinh toan mé phdng phan bb hé sb ap suat phan chim dwdi nwoc khi
c6 sy thay doi hwdng tau thay cu theé la HT = 005° va HT = 0209, r6 rang khoang cach phan bo hé
s0 ap suat gitba 2 dwdng tang Ién cao ro rét khi co sw thay déi hwéng chuyén dong cua tau thay [1,
2,3, 4].

B Force Reports — ]
Options: Direction Vector wal Zones (=] [E] [=]
@ Forces XT dayduc z. - .
# ) Moments v Haytren Bl6i twrorng tac ding
L1 Center of Pressure ¥

1

Zlo

Bua ra gia tri lye tac ding
\

Wal Name Pattern

[mateh |
-Sa\.eOuIDutPamr.er...’

Print Wirite. ..

Chiéy thea phugng

Forces - Direction Vector (@8 1 8)

Forces (n)
Zone Pressure Uiscous Total
votauduoinuoc B.15631356 -0.08087719262 0.13754164

Het B. 18631356 -B.00R8TT19262 B.13754164

Hinh 7. Két qua tinh todn mé phéng Ilwc tdc déng lén phan than tau dwéi nwéc

Hinh 7 mo ta két qua tinh toan lyc tac dong cua gi6 cling nhw dong chay Ién vo tau va hang
hoa theo cac phwong, chiéu khac nhau.

4. Két luan

Trén co sé khao sat va phan tich moét sb tai nan hang hai tai khu cadng xang dau Cu Lao Tao
- Viing Tau, bai bdo da xay dwng mé hinh nghién ciru sy tac dong tdng hop cla gié va dong chay
Ién tau thuy. T do thwe hién xay dwng qui trinh tinh toan mo phdng tac dong cla gié va dong chay
théng qua viéc xac dinh lwc tac dung téng hop anh hwéng dén tau thay ap dung véi moi ching loai
tau néi chung v&i viéc st dung phan mém chuyén dung Fluent-Ansys. Déng thdi d& nhan manh mot
sb két qua tinh toan mé phéng twong tw can dat dwoc, nhém nghién clvu da st dung cac thong sé
dau vao cta M/V TAN CANG FOUNDATION nham minh ching cho quy trinh dwa ra.
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TINH HINH THAM GIA CAC CONG U'G'C QUOC TE VE O NHIEM DAU VA CAC
CHAT NGUY HIEM DOC HAI TREN BIEN CUA VIET NAM
THE PRESENT STATE OF VIETNAMESE PARTIES TO INTERNATIONAL
CONVENTIONS ON OIL AND HNS POLLUTION AT SEA

NGUYEN MANH CUONG!, NGUYEN THANH LE?, PHAN VAN HUNG?
1Khoa Hang hai, Trirong Pai hoc Hang hai Viét Nam
2Truong Pai hoc Hang hdi Quéc Gia Mokpo, Han Quéc
Tém tat
Cac s ¢b tran dau va chét nguy hiém, doc hai xay ra trén bién dang la van dé 6 nhiém
méi trirong nghiém trong, Vi n6 c6 dnh huéng rét Ion va trong thoi gian dai dén hé sinh thai
bién, cac tai nguyén ven bo, strc khde con ngudi va kinh té - xa héi. Dé phong chong, sén
sang, ung ctru, phuc héi, béi thuong thiét hai dbi véi cac vu tran déu va céc chét nguy
hiém, déc hai, da cé nhiéu Céng wéc quéc té duoc ban hanh nhw SOLAS 74, MARPOL
73/78, INTERVENTION 69, OPRC 90, OPRC-HNS 2000, HNS CONVENTION 96, HNS
PROT 2010, CLC 92, FUND 92, BUNKER 01. Viét Nam la mét quéc gia khai thac, ché bién
dau dbng thoi la qubc gia bién va dang trong qua trinh hoan thién chinh sach, phap luat
vé ngén ngtra, wng ctru va xtr ly sw ¢d tran dau va céc chat nguy hiém, dbc hai. Trong bai
viét nay, tac gia tap trung danh gia tinh hinh tham gia cac Cong wéce quéce té lién quan dén
cac s co tran dau va céc chat nguy hiém, déc hai trén bién cta Viét Nam, so sénh véi cac
nuwoc trong khu viee Bong Nam A va céc nuéc tién tién trén thé gidi, ter do kién nghj mot s6
nghia vu cén thuc hién dé Viét Nam gia nhap cac Cong woc quoc té vé ung ctru tran déu
va céc chét nguy hiém, doc hai trén bién bao gbm OPRC 90 va OPRC-HNS 2000.
Tir khéa: Tran déu va tran chét nguy hiém déc hai, trng ctru tran déu va HNS
Abstract
Many oil and hazardous and noxious substances (HNS) spill incidents at sea is serious
environmental pollution problem because it has a wide range of impacts and long-term
consequences for marine ecosystems, coastal resources, human health and socio-
economic. For prevention, preparedness, response, recovery, liability and compensation
for oil and HNS spills, there are various international conventions were adopted as SOLAS
74, MARPOL 73/78, INTERVENTION 69, OPRC 90, OPRC-HNS 2000, HNS
CONVENTION 96, HNS PROT 2010, CLC 92, FUND 92, BUNKER 01. Vietnam is an oil
product country, similarly a marine nation and in the process of finalizing the policy and
legislation on prevention, response and management of oil and HNS spills. In this study,
the authors focus on assessment of Viethamese parties to international conventions on
marine oil and HNS spills and compared with others countries in ASEAN region and the
developed countries in the world, thereby proposing several Viethamese obligations to the
international Conventions on marine spills response at sea including OPRC 90 and OPRC-
HNS 2000.
Keywords: Marine oil and HNS spill; marine spill response, OPRC, OPRC-HNS Prot

1. Téng quan vé tran diu va chat nguy hiém, doc hai trén bién

Phan I&n dau va cac chat nguy hiém, doc hai (HNS) dwoc van chuyén bang duéng bién. Dau,
héa chét va cac chat nguy hiém khac déng vai trd quan trong trong doi séng kinh té toan cau. Dau
la nhién liéu quan trong nhét trong xa hoi hién dai, hoéa chét va cac chat nguy hiém khéac ciing la
nguyén liéu quan trong cho nhiéu quy trinh san xuét va Té chirc Hang hai quéc té da ban hanh nhidu
quy dinh d& ddm bao viéc van chuyén dwoc an toan. Tuy nhién, sy cb tran dau va cac chét nguy
hiém doc hai van xay ra va viéc (rng clru cac sy cd nay la hét sirc cdp bach dé ddm bao giam thiéu
t&i mirc thAp nhéat cac hé qua tiéu cuc tir cac sw cbd nay. Theo théng ké cia Hiép hoi cac tau chd
dau quéc té, trong giai doan 1970-2015, da c6 581 sw cb tran dau (>7 tAn/vu), véi lwong dau tra ra
bién la 1.362.000 tan [2]. Bang 1 dwdi day thé hién top 20 vu tran dau I&n nhét trén thé gidi voi
lwong dau tran 1&n dén 287.000 tan (Atlantic Empress, 1979) va 2 vu tran dau cé lwgng dau tran nhd
hon nhung lai ¢c6 miéc &nh huwéng rat I16n (Exxon Valdez 1989, Hebei Spirit 2007). Dac biét, xu
hwéng gia ting cac sw cb tran héa chét, cac chat nguy hiém doc hai ca vé sb vu va lwong HNS bi
tran. Theo sb liéu bao cao ctia CEDRE, Phéap ti» ndm 1998 dén 2013 da xay ra 126 vu véi lwong
HNS tran tir trén 10 m3[1], khu vre chau A chiém sé vu tran HNS 1a I16n nhét, 40 vu (hinh 1). Cac vu
tran dau va HNS nay da anh hwdng nghiém trong t&i an toan va strc khde clia con ngudi, pha hay
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cac hé sinh thai bién, gay thiét hai I&n vé kinh té nhw khai thac thiy hai san, du lich, gian doan hoat
dong cua tau va bén cang, chi phi trng ctru, phuc hoi rat lon.

Viét Nam la quéc gia khai thac va ché bién dau khi, cing véi sw phat trién kinh té, nhu cau st
dung dau va HNS tai Viét Nam ciing dang ting nhanh. Do d6, viéc danh gia tinh hinh tham gia cac
Cong woc qudc té vé tran dau va HNS clia Viét Nam 1a hét strc cap thiét. Cac nghién ctru dang chu
y vé phap luat 6 nhiém bién do dau va HNS & Viét Nam la: “Phép luat mét sé quéc gia vé phong,
chéng va bdi thwong thiét hai do 6 nhiém déu trén bién”, ciia Nguyén Ba Dién [4], cac nghién ctru
cua Luu Ngoc T Tam, (2010); Nguy&n Thi Anh Nguyét, (2011); Mai Hai Bang, (2013),... vé phap
luat & nhiém dau ti tau d& c6 nhirng déng gop quan trong vé co sé ly luan va thuc tién, dong thoi
tao ra tién dé dé phat trién cac nghién cru trong twong lai. Tuy nhién, chwa cé nghién céu nao khai
quét tdng quan tinh hinh tham gia cac Céng wéc qubc té vé tran dau va HNS cia Viét Nam. Chinh
vi vay, nghién cru tinh hinh tham gia cac Coéng wéc qubc té vé tran dau va HNS cua Viét Nam dé
tir d6 kién nghi mot sé nghia vu can thwe hién dé gia nhap cac Cong wéc quéc té vé tng ctru tran
dau va HNS trén bién bao gdm OPRC 90 va OPRC-HNS 2000.

Béng 1. Top 20 Vu tran dau Ién nhét [2]

STT Tén tau Nam Noi xay ra sw cd Lwong dau tran

- (tén) 2. Cac Cong wéc quoc te ve
1 ATLANTIC EMPRESS 1979 | Tobago, Tay An 287,000 N A s on ~
: tran dau va HNS Viét Nam da
2 ABT SUMMER 1991 | Cach Angola 700 hai ly 260,000 X ¥
3 CASTILLO DE BELLVER 1983 | Vinh Saldanha, South Africa 252,000 tham gia
4 AMOCO CADIZ 1978 | Brittany, Phap 223,000
5 HAVEN 1991 | Genoa, Y 144,000 A " o
6 ODYSSEY 1988 Cach Nova Scotia, Canada 700 hai ly 132,000 N han thuc duoc nhung
7 TORREY CANYON 1967 | Scilly Isles, Vuong Quéc Anh 119,000 hau qua ngh iém trong clacacvu
8 SEA STAR 1972 | Vinh Oman 115,000 . N . A 2 Y
9 IRENES SERENADE 1980 | Vinh Navarino, Hy Lap 100,000 tran dau va HNS trén bién la
10 URQUIOLA 1976 | La Coruna, Tay Ban Nha 100,000 n e Lo L2 A
11 HAWAIIAN PATRIOT 1977 | Cach Honolulu 300 haily 95,000 khong glol han tai vu ng bién mét
12 INDEPENDENTA 1979 | Bosphorus, Thé Nhi Ky 94,000 X ; 2 x - . ~
13 JAKOB MAERSK 1975 | Oporto, B Bao Nha 88,000 quoc gia, kha nang wng cuwu doi
14 BRAER 1993 Dao Shetland, Vuong Quéc Anh 85,000 i A = A ] 1A
15 AEGEAN SEA 1992 La Coruna, Tay Ban Nha 74,000 khJ tho,t qua kl‘]a na’,‘ng Cua rle\,‘ng
16 SEA EMPRESS 1996 | Milford Haven, Virong Quéc Anh 72000 mot to chidre, mot quoc gia. Nham
17 KHARK 5 1989 120 hai ly tir b& Pai Tay Dwong ctia Ma-roc 70,000 . L, . , Tz Xz , N
18 NOVA 1985 | Bao Kharg, Vinh Iran 70,000 gidm t&i mare thap nhat cac anh
19 KATINA P 1992 | Off Maputo, Mozambique 67,000 hud > p an d A N
20 PRESTIGE 2002 | Galicia, Tay Ban Nha 63,000 wong cua cac vu tran dau va
35 EXXON VALDEZ 1989 | Prince William Sound, Alaska, My 37,000 A A A A AX
131 | HEBEISPIRIT 2007 | Han Quéc 11,000 HNS, cong dong quoc te da dwa

ra cac Cong wéc qudc té vé tran dau va
HNS bao gdm Céng wéc clia Lién Hop
Quéc vé Luat bién 1982 va cac Cong
wée qudce té ma Té chire Hang hai québc
té (IMO) da ban hanh. Viéc tham gia va

§ ) | = P
thwe thi cac Cong wéc qudc té vé tran  d @,/ m" Y 40\) o
dau va HNS Ia giai phap then chot dé (37 Lo s , '
bao vé moi trvong bién. Cac Cong woc o000 A @ ' @ :
quoc té veé Iinh virc nay ma Viét Nam da rery s o : S 6
tham gia bao gom: — ‘ W b Sliven

MGt 13, COng w6c cia Lién HOp  sescanagsse-
Quéc vé Luat bién (UNCLOS 1982),
dwoc ban hanh ngay 10/12/1982, co Hinh 1. Cdc vu tran HNS tir tau bién [1]
hiéu lyc ngay 16/11/1994 va Viét Nam
tré thanh thanh vién ctia UNCLOS 1982
vao ngay 25/6/1996. Céng wéc cla Lién Hop Quéc vé Luat Bién 1982 ban hanh cac huéng dan mé
rong cho cac hoat dong thwong mai, méi tredong va quan ly nguon tai nguyen bién. Tuy nhién, chi
c6 mot vai didu trong UNCLOS 1982 quy dinh t&i cac van dé 6 nhiém tir viéc xa thai diu va cac chat
déc hai, nguy hiém. D& ddm bao tinh thdng nhét va phu hop véi Hién phap, phap luat cta Viét Nam
va UNCLOS, Viét Nam da néi luat héa cac quy dinh co ban ctia UNCLOS thoéng qua viéc ban hanh
va thyc thi Luat Bién Viét Nam sbé 18/2012/QH13 dwoc Quéc hoi nwéc Cong hoa xa hoi chi
nghia Viét Nam khoéa XllI, ky hop thir 3 théng qua ngay 21/6/2012, cé hiéu Iyc ngay 1/1/2013 [5].
Tham gia va thyc thi UNCLOS tao co s& phap ly quan trong giup chung ta bao vé va gilr gln mOoi
trwong blen ctia minh, ddng thdi ddy manh hop tac quéc té dé ngén nglra, (rng clru va quan ly tbt
cac sw cb tran dau va HNS bién.

Hai la, cac Cong wéc caa IMO vé o nhiém moi triong bién. Cac Cong wdc cua IMO la cac
bién phap quoc té then chot dé phong chong 6 nhiem do cac hoat dong cula tau bien. IMO ban hanh
cac quy dinh chung vé 6 nhiém dau va HNS twr tau bién, thiét Iap cac bién phap phong ngwra, dwa ra
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cac yeu cau quy chuén va cac bién phap dé giam nguy co' xay ra cac sw cb tran dau va cac chat
nguy hiém doc hai khac. Cu thé cac Céng wéc quéc té lién quan dén & nhiém dau va cac chat nguy
hiém ddc hai ttr tau bién hodc cac hoat déng khai thac, tham do dau khi ngoai khoi dwoc liét ké &
Bang 2 dwéi day la cac Cong wéc qudc té vé 6 nhiém dau va HNS ma Viét Nam da tham gia.

N6i bat 1a MARPOL 73/78 - Coéng wéc quéc té vé ngan ngira 6 nhiém do tau gay ra, la mot
trong nhirng Céng wéc quan trong nhat dé bao vé méi truéng bién, Cong wéc da dwa ra 6 phu luc
ky thuat quy dinh nham ngén ch&n 6 nhiém do van chuyén hang héa la diu, chat nguy hiém, doc
hai, cling nhu do nwéc thai, rac thai va khi thai tir hoat dong cla tau bién. Viét Nam da tham gia phu
luc | va Il Céng wé&c nay tr ngay 29/5/1991, cac phu luc lll, IV, V va VI Viét Nam tham gia ngay
19/12/2014, c6 thé néi day la mot budc tién quan trong trong hoat dong bao vé méi trudng bién &
Viét Nam.

Béng 2. Cédc Céng wéc ctua IMO vé 6 nhiém dau va HNS ma Viét Nam da tham gia [6]

Ngay Viét . Mac du, Viet Nam da cb
IMO o Ngay B . ar A LA
Céng wéc Ban hanh Nam gia thwe thi | 9ang va dat dwoc mot so ket
nha ; 2 4 Ca

P qua tich cwc trong viéc tham
MARPOL 73/78 (Phu luc I/ll) | 1973-11-02 1991-05-29 1983-10-02 | gja va thyc thi cac Cong wéc
MARPOL 73/78 (Phu luc lll) | 1973-11-02 2014-12-19 | 1992-07-01 | qubc té vé bdo vé méi trudng
« R = by A .
MARPOL 73/78 (Phu luc IV) | 1973-11-02 2014-12-19 | 2003-09-27 | Dbién, nhwng van con ton tai
MARPOL 73/78 (Phu luc V) | 1973-11-02 20141219 | 1988-12-31 | "N&NG han ché nhat dinh nhw
cbng tac tuyén truyén va thuyc

MARPOL 97 (Phu luc VI) 1997-09-26 2014-12-19 2005-05-19 2 N . . K
thi cac Coéng wéc con cham.

CLC 92 1992-11-27 2003-06-17 1996-05-30 - . x s
Hon nira, Viét Nam van nam
Coéng wé'c BUNKER 01 2001-03-23 2010-06-18 2008-11-21 | pgoajcac Cong wéc quéc té vé
Céng wéc AFS 01 2001-10-05 2015-10-27 2008-09-17 | (rng clru sw cb tran dau va cac

chéat nguy hiém doc hai tran trén bién.
3. So sanh tinh hinh gia nhap cac Céng wéc IMO vé tran dau va HNS
Bang 3. Tinh hinh gia nhap cdc Céng wéc IMO vé tran dau va HNS cua cdc nwéc ASEAN [5]

Viét Nam v&i cac nuwoc
khac trong khu viec ASEAN:
hau hét cac nwéc trong khu
vwc Asean tiép giap VOi
bién, trv Lao va Déng
Timor. Do dé, sy tham gia
va thyc hién cac Céng wéc
qudc té va cac quy dinh vé
moi trwdng bién déng vai
trd quan trong trong chinh
sach bao vé moéi trudng

X x x 1 bién cla cac nwédc nay. Pac
x 2 biét, cac qubc gia cung

X X X X X X X 14

s quan ly va khai thac Bién

8én 10110/2016
(X= thanh vien

thw CLC 76

thw CLC 92

thw FUND 76
thw FUND 92
thw FUND 2003

Céng wéce London 72 (LC 72)
Céng wéc London 96

Cong wéc INTERVENTION 69
Nghi dinh thw INTERVENTION 73
Céng wée CLC 69

Nghi dinh

Nghi dinh

Nghi dinh

Cong wéec NUCLEAR 71
Céng wéec OPRC 90

Coéng wéc HNS 96

Nghi dinh thw HNS 2010
OPRC/HNS 2000
BALLASTWATER 2004
NAIROBI WRC 2007

Céng wée Hong Cong

Téng (25)

x MARPOL 73/78 ( Phy lyc V)
Nghi dinh

x MARPOL 73/78 ( Phy lyc IIl)
X MARPOL 73/78 ( Phy lyc IV)
x MARPOL 97 ( Phy lyc Vi)
x Céng wéc BUNKERS 01

x Céng wéc AFS 01

Viét Nam

o

Brunei

x a
x
x

Campuchia

x
x
x
x

X x x x MARPOL 73/78 (Phy luc I/ll)
x

X x x x Nghidinh

Indonesia

x
x
x
x
x

Théi Lan
Malaysia
Myanmar
Singapore X X X X X 13

Philippines p < s Bbéng nhw Campuchia, Thai
Lao o Lan, Malaysia, Indonesia,
— - Philippines c6 mét tac dong
manh mé vao kha ndng (rng clru cac sw cb tran dau va HNS tran trén cac ving bién Viét Nam va
Bién Bong. Nhin vao bang 3 duéi day, Malaysia la quéc gia di dau trong khu vuc trong viéc tham
gia va thwe thi cac Cong wéc qubc té vé tran dau va HNS, dat 14/25 Cong wéc. Theo sau do la
Singapore, tham gia va thyc thi 13/25. Trong khi d6, Viét Nam md&i chi tham gia va thuwc thi 8/25
Céng uwéec.

X X X X X
X X X X
X X X X
X X X X
X X X X
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Viét Nam v&i cac nuwérc tién
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XX XX OPRC/HNS 2000
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X x x x x x Céng wéc AFS 01
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an o xx x % ok ox x X x ¢4 x4 »  Ucla20/25, Han Québc va Canada
e iiX:::XideXXXXX: oo™ 14 18/25 Cong woc (bang 4). Khi
Canada  x_x_x_x_x_x_x dx X x x x x 2. sosanhtinh hinh tham gia va thyc

thi cac Cong wéc quéc té ve tran dau va HNS, chung ta c6 thé nhan dinh réng Viét Nam con dwng
ngoai nhleu Cong woc quéc té vé 6 nhiBm moi trworng bién. Trong khi d6, cac Cong wéc qudc te cla
IMO vé tran diu va HNS ma Viét Nam chwa tham gia lai c6 ti 1& tham gia rat cao clia cac quoc gia
va doi tau van tai trén thé gi6i, da phan 13 trén 50% trong tai cGia ddi tau thé gii (Hinh 2). Bé tao co
s& phap ly can thiét, viéc nghién clru cac Cong wéc qudc té vé 6 nhidm bién tir tau dé Viét Nam gia
nhap va thuc thi cac Cong wéc qubc té nay 1a yéu cau clp bach trong thoi gian téi.

4. Mot s6 kién nghi cho viéc tham gia va thwc thi OPRC 90 va OPRC-HNS 2000

Cac Cong woc quéc té tao ra mot khung phép ly day du dé ngan ngtra, rng ctru va XU ly cac
sw cb tran dau va HNS. T két qua so sanh, tong hop va danh gia hé thdng cac Cong woc quoc te
vé tran dau va HNS & trén, c6 thé nhan dinh rang Viét Nam con dirng ngoai nhiéu Cong woc quéc
té vé tran diu va HNS. Dé tao co s& phap ly can thiét, trong thoi gian t&i Viét Nam can khan trwong
xUc tién tham gia cac Céng wéc quéc té quan trong nhuw: OPRC 90, OPRC-HNS 2000,
INTERVENTION 69, FUND 92, 2003, HNS 96, HNS PROT 2000..

Cong wéc quéc té vé sdn sang hop tac va rng clru 6 nhiém dau (OPRC 90) dwoc ban hanh
vao nam 1990, sau tham hoa Exxon Valdez thang 3/1989, dwoc thiét ké dé giup cac qubc gia rng
phé véi cac su ¢b tran dau Ién. Cong wéc co hiéu luc sau 5 nam vao ngay 13/5/1995. Nghi dinh thw
OPRC-HNS 2000, ghi nhan cac sw cb tran HNS ngay cang ting. Nghi dinh thw cé hiéu lyc vao ngay
14/6/2007. Hién nay cac québc gia tham gia Céng wéc OPRC va Nghj dinh thw OPRC-HNS dang c6
xu hwéng tang cao, 1an lwot 1a 109 va 37 quéc gia da gia nhap. Céng wéc OPRC la van ban géc, 1a
khuén mau dé phat trién Nghj dinh thw OPRC-HNS. C4u trdc va cach dién dat ctia hai van ban 14 rat
giéng nhau, 1an lwot la ('ng ctru sw ¢cb tran dau va HNS. Ca hai van ban cung cadp mot khuén khd dé
khuyén khich phat trién n&ng lwc quéc gia va khu v dé sén sang (rng cru cac sw cb tran dau va
HNS. Céac qudc gia thanh vién tham gia Céng wéc sé co didu kién thuan loi dé hop tac qubc té va
hd tro’ IAn nhau trong tng ctru tran dau va HNS.
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~Dé rng clru t6t cac sy cb tran dau va HNS trén bién, trén co s& da phan tich, danh gia, tac
gid dé xuat mot s6 kién nghi sau gép phan chuan bi cac nhiém vu co ban dé Viét Nam gia nhap cac
Céng wéc OPRC 90, OPRC-HNS 2000.

Mot Ia, tau bién, cac hoat dong ngoai khoi, cang bién va cac co s& ché bién, khai thac dau va
HNS phai dwoc yéu cau xay dwng ban ké hoach (rng ciru khan cap su cb 6 nhiém do dau va HNS.
Thuc té, Viet Nam da thuwc hien MARPOL 73/78 (tham khéo quy dinh 26 ca phu luc 1); do d6 ké
hoach khan cap tng ctru sw cb tran dau cho tau — SOPEP da duwoc thwe hién. Mac du, Viét Nam
khéng phai 1a thanh vién ciia OPRC 90, nhung ké hoach trng cru sw ¢ tran dau cho cac hoat déng
dau khi & ngoai khoi, cang bién va cac co s& xr ly dau da dwoc théng qua va thye hién. Vi vay, can
phai bd sung ké& hoach khan cap ng clru sy cb tran HNS trén bién - MPEP.

Hai 14, hoat ddng bao cdo va giam sat phai dwoc yéu ciu tdi tAt cd cac thuyén trwdng hodc
ngudi ¢6 trach nhiém déi voi tau nwéc ngoai hodc bat ki nguoi nao nhin théy dau va HNS tran trén
bién Viét Nam thi phai bao cao ngay cho chinh quyén dia phuong, hodc cang vu hang hai, trung tam
ung ctu sw cb tran dau va HNS, Uy ban quédc gia tim kiém cru nan, Hai quén nhan dan Viét Nam,
Kiém Ngu hodc Bién Phong... Hé thdng bao céo va theo ddi cac sy cb tran dau va HNS can cé sw
phdi hop chét ché cac thong tin tir cac tram theo dbi vé tinh, cac hé théng thong tin lién lac trén bién,
trung tam diéu ph0| giao thdng hang hai, may bay tuan tham bién, tau cla luc Iuong canh sat bién,
kiém ngw, tim kiém ctru nan va cac théng tin tir cAc ngw dan danh bat thay hai san trén bién.

Ba la, xay dung tét he thong qudc gia vé irng ctru cac sv cb tran dau va HNS trong d6 bao
gdm: chi tiét ke hoach dy phong quoc gia vé trng ctvu sy cb tran dau va HNS, cap nhat ban ké hoach
&ng ctu sy ¢cb tran dau hién cé d& phu hop véi ting ciru HNS trong céc tinh huéng khan cap. Cé
thé phan loai dau, chat nguy hiém doéc hai theo d&c diém chét nhw bay hoi nhanh (G, GD), chét béc
hoi (E, ED), chét néi (FE, FED, F, FD), chét lo Irng (DE, D) va cac chéat chim (SD, S) ho&c phan cac
loai tai nan nhw chay, nd,...

Bén I3, nang cao nang lwc qubc gia d& chuan bi tng ctvu sw cd tran dau va HNS thong qua
hop tac song phwong hodc da phwong. Nganh van tai bién, cong nghiép khai thac ché bién, st dung
dau va HNS, cang vu hang hai, trung tam &ng cteu tran dau va HNS quéc gia, cac cong ty (rng ciru
sy ¢c6 tran dau, HNS tw nhan va céc t6 chire, ca nhan co lién quan khac can dau tw trang thiét bi,
héa chat dé& tng clru sy cb tran HNS, twong (rng véi nguy co tran dau va HNS dang hién hiru. Can
xay dwng mo hinh dao tao, tap huan chuyén nghiép cho cac chuyén gia, nhan vién tham gia ng
clru cac sy cd tran dau va HNS trén bién, can dwoc quan tam ca vé chét lwong va sbé lwong ngudn
nhan lyc ng clru sy cd. K& hoach chi tiét va kha nang phdi hop, két ndi trong trng ctru gitra tau bi
tai nan, trung tdm (ng ctru, cang bién, cac co s& x&r ly dau va HNS, cac thiét bi ngoai khoii.

5. Két luan

V&i xu hwéng gia ting cac sy cd tran dau va HNS ca vé sb vu va lwong diu va HNS tran ra
trén bién, viéc gia nhap va thuc thi cac Cong wéc qubc té vé 6 nhiém dau va HNS trén bién 13 mot
yéu cau bure thiét. Trong nghién clru nay, bai viét da tap trung danh gia tinh hinh tham gia cac Céng
wéc qubc té vé 6 nhiém do dau va HNS cla Viét Nam, so sanh vé&i cac qubc gia trong khu vie va
thé gi¢i dé thdy dwoc rang tham gia cac Céng wéc qudc té vé & nhiém do dau va cac chét nguy
hiém ddc hai dang la nhiém vu cap bach ctia qubc gia. Dong thei, bai viét dé xuat mot sé6 nhiém vu
cho cac quéc gia khi tham gia OPRC, OPRC-HNS nhw cap nhat ban ké hoach &ng ctru, nang cao
kha nang giam sat, bao céo sy cb tran dau va cac chat nguy hiém déc hai, xay dung ké hoach moi
dé &ng clru sw cb tran dau va cac chét nguy hiém doc hai, dau tw trang thiét bi va phat trién nguon
nhan lwc ng ctu sy ¢d tran dau va cac chat nguy hiém doc hai 16n manh ca vé sb lwong va chét
lwong.

TAI LIEU THAM KHAO

[1] Centre of Documentation, Research and Experimentation on Accidental Water Pollution (CEDRE,
2014), Estimate based on reported incidents worldwide, Phap;

[2] Hiép hdi cha tau dau québc té (ITOPF, 2016), Data & Statistics.
Website: http://www.itopf.com;

[3] [IHS Maritime & Trade (2016), World Fleet Statistics - 8 September 2016,
Website: https://www.ihs.com/

[4] Nguyén Ba Dién (2011), “Phép ludt mét s6 quéc gia vé phong, chéng va béi thuong thiét hai do
6 nhiém déau trén bién”, Tap chi Nghién ctru Lap phap, Van phong Quéc hoi, tr.52 - 61;

Tap chi Khoa hoc Céng nghé Hang hai S6 50 - 4/2017 61



CHAO MUNG NGAY THANH LAP TRUONG 01/04/2017

[5] Québc Hoi Nuwdc Cong Hoa Xa Hoi Chu Nghia Viet Nam (2013), Luét Bién Viét Nam, NXB Chinh
tri qudc gia, Ha Noi 2014;

[6] Tb chirc Hang hai qubc té (2016), Bang théng ké tinh hinh gia nhdp céc Céng wéc quéc té,
Website: http:www.imo.org/

Ngay nhan bai:  06/01/2017
Ngay phan bién: 18/02/2017
Ngay duyét dang: 09/3/2017

DE XUAT GIAI PHAP TAM THOI CHO DOANH NGHIEP VAN TAI BIEN
VIET NAM PAP I’NG KIEM TRA THEO CONG U'O'C BWM 2004

PROPOSING PROVISIONAL SOLUTION FOR VIETNAM SHIP OWNERS
TO MEET THE INSPECTION OF BWM CONVENTION 2004

VU DANG THAI, PHAM KY QUANG, NGUYEN VAN SUONG
Trwong Pai hoc Hang hai Viét Nam
Tém tit
pé dép img yéu céu Khoan B-1 Céng wéc quéc té vé quan Iy kiém soét nuréc dan va can
/ang cua tau (BWM) 2004 va hwo’ng dan cta IMO thuc hién nghj quyét MEPC. 127(53) vé
quén ly nwéc dén va phét trién cua ké hoach quéan ly nwéc dan. Bai bao dwa ra mét sé gidi
phép mang tinh chéat tam thoi cho chi tau Viét Nam truéce viée dép tng kiém tra cia PSC
trong thoi gian gép rut téi dady dé chuén bj cho viéc hoan thién xay dung hé théng quan ly
nuéc dan tiéu chudn nhw céng wéc yéu cau.
Twr khéa: Coéng wéc BWM, ké hoach quan ly nuéce dan, tiéu chudn hé théng nude dén.
Abstract
To meet the requirements of regulation B-1 of International Convention for the Control and
Management of Ship’s Ballast Water and Sediments (BWM) 2004 and the MEPC.127(53)
resolution guidelines of IMO for ballast water management and development of ballast water
management plans. The article presents some provisional solutions to Vietnam ship-owners
for the requirements of Port State Control (PSC) on the next time to prepare for the complete
construction of the ballast-water management system as the Convention requires.
Keywords: BWM Convention, ballast water management plan, standards of ballast water system.

1. M& dau

Sw xam |an cha céc loai thiy sinh va cac mam bénh c6 hai dwgc xem nhw la moét mbi de doa
I&n dbi v&i hé sinh thai bién trong nhirng ndm gan day va van tai bién la con duwéng chi yéu dé tao
diéu kién cho van dé nguy hai d6 mé& rong, dac biét 1a sw ra doi cla thé hé tau vé thép, va suw gia
tang nhanh chong clia cac loai tau nay, gay ton that nang né & nhiéu khu virc trén thé gidi. Nam
1991, nghi quyét 50(31) duoc Uy ban bao vé moi trvong bién MEPC (Marine Environment Protection
Committee) thong qua vé viéc hwong dan phong chéng céc loai sinh vat gay hai va cac nguon gen
gay bénh tir nuwéc dan va cac chét can trén tau. Nam 1992, hdi nghi méi trdng va phat trién & Rio
De Janeiro clia Lién hop qudc da canh bao nghiém trong vé van dé nay.

Cong wéc qudc té vé quan ly kiém soat nwéc dan va cac chéat can 1dng ban tir tau dwoc théng
qua ngay 13/02/2004 tai Luan Dén, Anh, véi diéu kién dwoc phé chudn béi it nhat 30 qudc gia va
chiém tbi thiéu 35% téng dung tich doi tau trén toan thé gidi thi Céng wéc sé cé hiéu luc sau 12
thang ké t ngay dat dd diéu kién yéu cau. Ngay 8/9/2016, Phan Lan la quéc gia thir 52 gia nhap
Cong wéc va nang téng dung tich ddi tau cac nwéc déng y tham gia Céng wéc dat 35,14% tbng
dung tich d6i tau thé gidi, da diéu kién dé Coéng wéc cé hiéu lwc nhw yéu cau do d6 Cong wdc sé
chinh thirc cé hiéu lwc vao ngay 8/9/2017 téi day [3,4]. Cong wéc bao gdm cac quy dinh chinh va
mot phu luc yéu cau thiét 1ap cac tiéu chuan va tha tuc cho viéc quan ly va kiém soat nuwéc dén va
cén lang tau.

Viéc dap (rng dwoc kiém tra theo yéu cau trong phu luc clia cong wéc sé gop phan gidm thiéu
cac nguy co lay truyén dich bénh va 6 nhiém méi trwdng tir chinh hé théng quan ly nwéc dén cla
tau trén toan thé gidi va ddng thoi ciing 1a nhirng khé khan thach thirc ma cac doanh nghiép van tai
bién Viét Nam, nhéat 1a cac doanh nghiép c6 tau hoat dong tuyén nwdc ngoai phai di mat [3].
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Hinh 1. Céc quéc gia da phé chudn Céng wéc BWM 2004 (mau dé)
2. Khé khan chung khi thwc hién Cong wéc

2.1. Cac yéu céau cua IMO

Trach nhiém thic hién clia cac thanh vién tham gia Cong wéc duwgc dwa ra trong Diéu 2 voi
cac quy dinh vé phong ngtra, gidm thiéu va sau cuing 14 loai trir cac thay sinh gay hai va cac gen gay
bénh théng qua viéc kiém soat va quan ly nwéc dan va cac can ban. Theo dé Cong wéc dua ra hai
diéu kién ma tau can phai 4p dung dé thda man cac quy dinh:

- Trao déi nwéc dan (Quy dinh D-1)

_ Téi thiéu 95% thé tich nwoc dan phai dwoc thay déi. Bat ké thoi gian bom tran 1a bao lau (IMO
khuyén cdo |a 3 1an thoi gian dé bom day két) it nhat 95% thé tich nwéc dan trong cac két phai dwoc
thay doi.

- Xt Iy nuee dén (Quy dinh D-2)
Quy dinh vé sé lwgng va kich thuéc thiy sinh cé thé gay hai tdn tai trong nwéc dan:
it hon 10 thay sinh gay hai c6 kich thwéc tdi thiéu 50um trén 1m3 nwéc dan.
it hon 10 thay sinh gay hai c6 kich thwéc trong khodng ttr 10um dén 50pm trén 100ml nwée dan.
Nwéc dan xa ra phai ddm bao:
Nhé hon 1 don vi khuan ta trén 100ml nwéc dan,
Nhé hon 250 don vi khudn E-Coli trén 100ml nwéc dén,
Nhé hon 100 don vi khudn cau rudt trén 100ml nwéc dén [1,3].
2.2. Dé xuét caa IMO

IMO da dé xuét mot s6 bién phap x Iy nwéc dan va can lang cla tau nhw la mét trong nhirng
cach dé’giém thieu nguy co tr nwdc dan va dé xay dwng hé thong quan ly nwéc dan va can lang
tiéu chuan hwéng téi doi twong la cha tau.

Phuong phép |&n luot (Empty-Refill method):

Sau khi nwoc trong két dan da dwoc bom ra dat toi thiéu 95% thé tich, nwéc dan moi dwoc
bom vao thay thé.

Phuwong phap chay qua (Flow through method):
Nuwéc dén méi dwgc bom vao két ddy nuwéc dan cii ra ngoai qua cac 16 mé trén boong hé.
Phuwong phap lam loang (Dilution method):

Nwéc dan moi dwgec bom rot vao két, dong thoi nwée dan ¢ dugc bom xa ra tir day két, voi
Ivu lvgng twong dwong lwu lweong nwdc dan mei dwgc dwa vao nham duy tri mye nwéc trong két
khong thay dbi.

Déi vai hai phwong phap chdy gua va lam loang IMO khuyen céo tbi thiéu thé tich nwéc dan
mé&i bom vao phai gap 3 Ian thé tich nwéc dan ci. Dac biét, cac hé thdng x& ly nwéc dan tiéu chuan
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phai phu hop v&i cac diéu khodn G8 va G9 cla Céng wédc (Nghi quyet MEPC. 174(58) va
MEPC.126(53)). Trong do, G8 la hwéng dan ap dung phé chuan hé théng quan ly nuwéc dan va G9
la quy trinh &p dung phé chuén cac hoa chét str dung cho hé théng nay [3].

2.3. Yéu cau Idp dit xwr ly hé théng nwée dan
Trong gi¢i han bai béo, tac gia xin tém tat cac yéu cau chinh ma IMO dwa ra bao gém:
- Yéu c4u vé lvu lwong bom cla hé théng xr ly nwéc dan.
- CAc hoat dong bé qua hé théng x Iy nwéc dan.

- Bién phap an toan d6i voi cac chét chét khi c6 thé tao ra trong qua trinh x& ly nwéc dan,

dién hinh la H2, O3, CH4 (Metan) Va NaClO (Natri Hypoclorit).

- Tro héa méi trwdng khi ciia két nwée dan.

- Y&u cau an toan 1ap dét thiét bj x& Iy nwoc dan trong khu virc khi nguy hiém cia tau che
hang Idng dé chay (khéng qua 60°C).

- CAc bao céo vé viéc thay ddi nwdc dén
2.4. Thwe trang ap dung trén déi tau Viét Nam

Hién tai, viéc dap rng hoan thién cac yeu cau kiém tra theo Céng wéc dung tiéu chuan va
thoi han 1a thiee sy kho khan. Theo quy dinh cua BWM 2004, ké tw ngay 8/9/2017 tat ca cac tau
thudc kiéu Ioal bét ky khai thac trong mai trwong bién, bao gébm tau ngam tau ndi, cdng trinh néi,
kho chtra ndi yéu cau phai co Ké hoach quan ly nuéc dan dwoc phé chuén. Duy tri Nhat ky trao dbi
va xt ly nwde dan. Quan ly nwdc dan trén tat ca cac chuyen hanh trinh théng qua hoat dong thay
ddi nwéc dan (hodc hoat ddng x&r ly nwéc dan bang cach str dung hé théng nuwéc dan duwoc phé
chuan).

Quy Ngay The tich Nam
dinh dat cac két
B3 séng LG 2009 | 2010 [2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
chinh dan
(m3)

Tau hién c6 (tau déng trudre n&m 2009)

Muc | Trudc MNhd D1 hoac D2 D2
12 2009 horn
1500
Muc | Trudc Tw D1 hoac D2 [v]
141 2009 1500
dén
5000
Muc | Trudc Trén D1 hoéc D2 D2

12 2009 5000
Tau mdi (dong tr nam 2009)

Muc T Nhd D2
3 2009 horn
5000

Muc T T D1 hoac D2 D2
4 2009 | 5000

den trdy 18n

trudrc

2012
Muc T D2
5 2012

Hinh 2. L6 trinh thuwc hién cac quy dinh cda Céng wéc BWM 2004

Hoat déng thay déi nwéc dan ciing chi dwoc dp dung cho tau déng trwéc ngay 8/9/2017 va
phai chdm dit hoat ddng nay sau khi tau hoan thanh dot kiém tra cAp mai dau tién Gidy chirng nhan
quéc té vé ngan nglra 6 nhiém do dau sau ngay 8/9/2017. Thuc hién dot kiém tra 14n dau dé dwoc
cép Gidy chirng nhan quan ly nwéc dan québc té (d6i véi cac tau thude pham vi 4p dung Cong wéc
BWM c6 téng dung tich tir 400 tré 1&n, ngoai trir cdng trinh ndi, FSU, FPSU). Tau mang c& quéc tich
ctia quéc gia chua tham gia BWM, khi hoat dong tai viing nwéc ctia qudc gia da tham gia Cong wéc
nay, phai chirng minh viéc dap (rng thda man cac yéu cau lién quan cta Cong wéc. Diéu nay cé thé
thwe hién bang viéc tau dwoc kiém tra va cp tai liéu phu hop véi cac quy dinh ciia Cong wéc. Tau

Tap chi Khoa hoc Céng nghé Hang hai S6 50 - 4/2017 64



CHAO MUNG NGAY THANH LAP TRUONG 01/04/2017

phai tuan tha thoi han trang bi hé thdng xt Iy nwéc dén d& dam bao nwdc dan duwgc quan ly trén tat
ca cac chuyén hanh trinh théng qua viéc st dung hé thdng nay [4].
3. Giai phap tam th&i cho doanh nghiép khai thac van tai tai Viét Nam

Trong thoi gian gép rat, viéc hoan thién day da cac yéu cau kiém tra theo BWM bao gébm ca
trang bi 1an chuan bi 1a thwc sy kho kh&n ca vé thdi gian va tai chinh, hai thach thire Ién nhéat cho
cac doanh nghiép van tai bién Viét Nam. Do d6 viéc can thiét 1a cé thé dwa ra cac dinh hwdng tam
thdi dé& tng phdé véi cac kiém tra cia BWM mang tinh chét c6 thé chap nhan dwoc bao gdm:

Péap (rng duoc céc yéu cau kiém tra co ban bét budc

- Hoan thién ké hoach quan ly nwéc dan dwoc phé chuén va té chire duy tri Nhat ky nuéc
dan trén tau.

- Thye hién dot kiém tra lan dau (initial survey) dé& dwoc cap Gidy chung nhan quan ly nwéc
dan quéc té. Tau mang c& qudc tich Viét Nam khi hoat dong tai vung nuéc cua quéc gia da tham
gia Cong wac phai chirng minh viéc dap trng thda méan cac yéu cau lién quan ctua Cong voc; diéu
nay co thé thwc hién bang viéc tau dwoc kiém tra va cép tai lieu phu hop (document of compliance)
v&i cac quy dinh clia Cong wéc [4].

- Lam kiém tra va dwoc cép Gidy chirng nhan chéng 6 nhiém tw dau dinh ky IOPP
(International Oil Pollution Prevention Certificate) theo Phu luc | — MARPOL 7‘3/78 trwdc: Bieu nay
c6 thé tam hoan dwoc 5 nam kiém tra cho doanh nghiép khai thac tau véi 2 diéu kién:

+ Chinh quyén hanh chinh qubc gia ma tau hoat ddng déng y v&i viéc chi yéu ciu kiém tra
cua IOPP d6, vi du nhw Singapore.

+ D& mat véi viéc rdi ro xay ra khi tiép xdc kiém tra ctia PSC: c6 qudc gia chap thuan, cé quéc
gia thi khéng [2].

- Cuc dang kiém Viét Nam hién van chwa cé théng bao chinh thirc déi véi viéc kiém tra nay,
m&i chi dang trong giai doan xay dwng 16 trinh thwe hién.

Xay dung hé théng quén ly nuéc dén va cén ldng

Viéc hoan thién mét hé théng quan Iy nwdc dan va can lang co thé dap tng tiéu chuén 1a mot
trong nhirng kho khan I6n ma cac doanh nghiép phai doi mat, ma chu yéu la van de ve tai chinh, do
do gia thanh xay dyng hé thong nén dwoc tham khao ky luvdng dé cé bién phap phu hop véi cha
tau. M6t so chu y ho tro cho doanh nghiép khai thac tau nhw sau:

+ Cac thanh phénj cta phia Trung Q}Jc“')c don thuan thwong ré hon, chi bang moét nira hodc
mot phan ba cac san pham twong dwong den tie chau Au. Thong ké cho thay hang nam c6 khoang
5 ti tan nwéc bién dwoc st dung lam nwéc dan tau. Thi trwong hé thong Xl’J” li nwde dan tau sé dat
20 ti d6 la My vao nam 2017, khi ma tdan b tau thuy budc phai lap dat hé thong hé thong xt li nwde
dan tau. Nhw vay trung binh dé x& ly duoc 1 tn nwoc bién, ngudi khai thac sé phai bé ra khoang
4 d6 la My dé xu ly. Trong khi cac nha san xuat tir phia Trung Quoc gia thanh trung binh dé nghi la
xap xi 1 d6 la My cho 1 tan nwdc dan dugc xi ly, va dwgc chao ban rat phd bién. Be nghi cac doanh
nghiép khai thac van tai bién can can nhac trwede khi quyét dinh str dung hé thong nao cho phu hep
[5].

~ +C6 nhirng nha san xuét nguoi ta chi san xuét san pham vai lan, tham chi la mét 1an réi bién
mat v&i nhieu li do nhw pha san hodac tron tranh trach nhiém péo dwdng hodac co thé Itra ddo... Nén
khuyén nghi cac doanh nghiép nén Iwa chon cac nha san xuat cé uy tin trén thé gidi.

Danh gia chung truée khi thue hién

Cac doanh nghiép khai thac van tai nén c6 mét dinh hudng rd rang cho minh khi bét tay vao
thie hién xay dwng hé thong Xt ly nwédc dan va can lang tiéu chuan dwa trén cac yéu cau cla Cong
wdc. Can xac dinh rd cai gi lam trwdrc, céi gi ‘Iam sau, bao quét toan bd nhirng tac dong twr viéc kieém
tra cia PSC hay tlr viéc dap (rng cac yéu cau kiém dinh cla cac co quan dang kiém trén the gioi.
Tw d6 duvara g|a| phap phu hop nhat cho doanh nghiép cta minh va cting dé dang hon trong viéc
tiém can v&i cac yéu cau clia Cong wéc trong thdi gian sém nhéat co thé.

Tiép tuc hoan thién hé théng quan ly nuéc dan theo tiéu chuan

Sau khi da tam thoi dap trng dwoc nhirng yéu cau trwdc mét vao ngay 8/9/2017, cac doanh
nghiép van tai bién Viét Nam can dan dan tiép tuc hoan thién hoan chinh hé théng ctia doanh nghiép
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minh thda man tat ca cac yéu cau ma Cong wéc dua ra dé dadm bao cho tau hoat dong duoc thong
subt va hiéu qua nhat, tranh nhirng ché tai x&r ly khdng dang c6 tr cac co quan kiém tra, dang kiém.
4. Két luan
Viéc dap rng dwoc yéu cau kiém tra tiéu chuan cta cac co quan dang kiém va luc lvong
PSC theo Céng wéc BWM 2004 trong thdi gian té¢i day thuc sw cip bach va la thach thie 16n voi
cac doanh nghiép van tai bién Viét Nam. Nhirng khé khan chinh d& dwoc bai bao dwa ra va trién
khai phwong phap xt ly tam thei, gép phan téi wu hoa hiéu qua dbi vai viec dap rng yéu cau kiém
dinh. Bdng thdi cling la ngudn tham khao cho cac d6i twong lién quan nhw chii tau, cac doanh nghiép
van tai, thiét ké, déng va stra chiva tau,... dé dang trong viéc trién khai ap dung tiéu chuan phu hop
cho ddi tau ctia minh tranh khéi nhivng hau qua dang tiéc xay ra khi ma hiéu lwc ctia Céng wéc dang
ti rat gan.
TAI LIEU THAM KHAO
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XAY DWNG PHAN MEM QUAN LY, LUA CHON HAI DO TREN TAU BIEN
MECHANISM FOR CHART MANAGEMENT AND SELECTION ON BOARD

MAI VAN HOANG, NGUYEN MINH BUC
Trwong Pai hoc Hang hai Viét Nam
Tém tit
Viéc quan ly, cdp nhét va Iira chon hai dé cho méi chuyén hanh trinh la céng viéc thuong
xuyén va cé y nghia hét strc quan trong trén tau. Méc du héi dé dién tir dang duoc st
dung ngay cang nhiéu, tuy nhién van chua vuot qua duoc hdi dé gidy vé mirc do phd
bién. Céc céng viéc khé phirc tap va lam mét nhiéu thoi gian lién quan téi hai dé gidy
nhw quan ly, cdp nhét, lira chon hai do, ... thuong duoc tién hanh mét céch tha céng, dé
dang gdp phai sai sét hodc nham l&nvén la céng viéc thuong xuyén cua cac sy quan
hang hai. Vi vay, tac gia tap trung nghién ctru xdy dung mét chuong trinh nhdm tro giup
cho sy quan hang héi trong viéc quén ly va st dung héi dé trén tau va xay dung tuyén
dwong mét cach hiéu qua.
Tor khéa: Quan ly hai dé, Iap tuyén, cung vong Ién, Locxo
Abstract
It is vital for mariners to keep their navigational charts up-to-dated, well managed and
correctly selected before each voyage. Though, ECDIS is more and more widely used, it
has never been as common as paper charts. The paper chart-related works which are
quite complicated, time-consuming and with unavoidable errors or confusions including
chart management, chart updating, selection of voyage charts... are still being important
duties of the mariners. Hence, in order to assist officers in the selection and management
of navigational charts, the authors have programmed an application based on Visual
Basic programming language so that to facilitate and reduce the work load of navigation
officers.
Keyworks: Chart manager, route planning, great circle sailing, Mercator sailing
1. Gi&i thiéu
Hai dd c6 y nghia d&c biét quan trong giip ngwdi hang hai thiét 1ap tuyén hang hai dw tinh va
dan tau an toan trén tuyén hang hai da thiét lap. Theo yéu cau cla thuc tién hang hai cling nhw cac
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quy dinh quoc té, méi tau can phai ddm bao cé du hai dé dwoc cap nhat cac théng tin phu hop truéc
moi chuyén di.

Quan ly, tu chinh hai dé mot cach hop ly va hiéu qua 1a yéu cau bat budc ddi véi s§ quan hang
hai. Viéc thiéu hai d6 chuyén di, hai dd khong duoc theo ddi, tu chinh ddy dd va chinh xac sé tiém
tang cac médi de doa vé an toan hang hai va dong thai 1a khiém khuyét PSC nghiém trong cé thé dan
t&i lwu gilk tau, anh hwdng téi hoat ddng khai thac cla tau. Viéc quan ly, tu chinh hai dd, lwa chon
hai d5 cho méi chuyén di tiéu tdn nhiéu thoi gian va cdng strc clia s§ quan phu trach. Béng thoi, véi
cach quan ly hai d6, quan ly tu chinh va lwa chon hai d& mot cach thi cong s§ quan hang hai co thé
khong tranh khai viéc mac phai thiéu sét hodc nham Ian.

Trén thé gi&i, mot s6 phan mém chuyén dung da duoc xay dwng phuc vu cong tac quan ly
hai d6, tiéu biéu 1a cac phan mém “Chart- Manager”, “Passage-Manager” ctia ChartCo [1] [2]. Tuy
nhién, chi phi str dung cao, cac chirc ndng khuyén cao xay dung tuyén dwong, lwa chon hai dd va
cac chire ndng thong tin bd sung chwa dwoc tich hop day du.

Dé& dam bao an toan hang hai, tranh cac nham Ian, thiéu sét dang tiéc xuét phat tir viéc quan
ly hai d, don gidn hda viéc tinh toan tuyén dwong hang hai dw tinh, trong pham vi nghién ctru, tac
gla da xay dwng mot chuong trinh tich hop, tric quan hé tror thuyen vién lap tuyén duong chay tau,
quan ly, lwa chon hai dé cung moét s chirc nang thong tin bd sung. Cac nguyén tic chung vé xay
dwng tuyén dwdng chay tau va lya chon hai d6 dwoc néu trong muc 2 clia bai bao. Chi tiét vé viéc
xay dwng phan mém va két qua dwoc trinh bay trong muc 3. Cac két luan chinh dwoc néu trong muc
4.

2. Co s& xay dwng tuyén dwong chay tau va lwa chon hai do

Puwdng chay tau dwoc xay dwng la cac doan Locxo lién tuc va t6ng hop cac doan Locxo hinh
thanh cac doan cung vong Ién (Octo). Trong chwong trinh, tuy theo sy Iwa chon cda s§ quan hang
hai, tuyén dwdng Locxo, Octo hodc tuyén dwdng hén hop theo vi do gidi han phai dwoc tw dong
xay dwng va hién thi trén giao dién dé ngudi st dung xem xét, lwa chon va diéu chinh. Can ct vao
tuyén dwong da xay dwng, bo hai dd can thiét cho hanh trinh dwoc xac dinh va hién thi, cing cac
thong tin lién quan t&i cac hai dd nay. D6 |1a bd cac hai dd ma tuyén dwéng chay tau di qua.

Tuyén dwong Locxo dwoc xay dung ti toa dd diém dau, A(p,, A, ), diém cudi B(pg, A5 ), theo
cbng thtre sau [3]:

esing, ) Cesing
As =2, =tanK.|In (tan£+¢—3j ﬂ —In tan(£+¢_Aj 1 e-S!n(ﬁA )
4 2 ){1l+esing, 4 2 )\ 1l+esing,

Trong dé hwéng di (K) va quang duéng Locxo (S) dwoc xac dinh bang:

tanK = ’12 A . )
In tan( ¢B)(le8|n¢3] —In tan( ¢Aj[1ESIn¢AJ
4 2 ){1l+esing, 4 2 ){l+esing,
S — gDB _q)A (3)
cosK

Buwong chay tau cung vong 16n dugc xay dwng bépg cac xac dinh tap hop cac diém trung
gian trén dwdng cung vong l&n nbi diém dau va diém cudi, dwa trén toa do cla diém Vertex theo
cac cong thire [4]:

X sin ¢, —sin ¢,.cos AB

- Huéng di tai diém dau: K, = acos Pe L @)
cos¢,.sin AB

- Vi d6 diém Vertex: @, =acoscosg,.sink,) ()

Z 1

- Kinh d6 diém Vertex: A, =4, +atan| ——— (6)
sin p,.tan K,

- Toa d6 diém trung gian thudc cung vong lén:

+ VT do: oy =atan(cosA, — A, Jtang, ) @)
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+ Kinh do: Ay = A, —acos (8)

tan ¢,

Trong cac cong thirc trén: ¢ - vi dd; A - Kinh do; e - d6 Iéch tam ellipsoid trai dat.
3. Xay dwng phan mém Iwa chon va quan ly hai do
3.1. Xay dwng co’ s& diF liéu vé hai dé

B6 CSDL hai dd duwgc xay dwng cén ct vao Catalogue hai dé hai quan Anh (Admiralty Nautical
Chart) va dwgc cap nhat phu hop theo cac théng bao cap nhat.

Céac thong tin cu thé vé méi hai d6 dwoc lwu trir bao gom: Ma hai d6, sb hai o, tén hai db, ty
1& xich, vi do gidi han dwdi, vi d6 gidi han trén, kinh d6 gidi han trai, kinh do gi¢i han pha| ngay an
ban, ngay tai ban, sb cac tu chinh anh hwédng, cé hay khdng cé hai dd nay trén tau, ngay &n ban cla
hai d6 trén tau,...

Céc téng d6 duwoc Scan va lwu trir dwéi dang &nh va dwoc hién thi 1am hinh nén cho viéc lap
tuyén dwong, lwa chon hai d6, hién thj tuyén dwong va cac thong tin hang hai quan trong.Téng dd
va cac khung hai dé hang hai, hai d khu virc dwoc thé hién nhw trong hinh 3.

Co s& di liéu vé hai db trén sé dwoc cap nhat hang tudn theo Théng bao cho ngudi di bién
(Admiralty Notice to Mariners) d& dam bao luén phan anh chinh xac nhét dir liéu vé cac hai d hién
cd, két hop v&i danh sach hai d6 cla tau chwong trinh dwoc xay dwng cho phép nguwdi hang hai
quan ly hai dé trén tau mot cach hiéu qua.

Chartmanage - Updated to Week 52/2013 - X

File Edit  Help

No  Prefix ﬁ’;an Subfix  Title Onboard ~ Scale Ej::ehshed E::nn gg;:rd NTMs | ChanGroup
-mm--— FEL
539 Puerto Santa Cruz to Cabo Pilar including the Fa.. | yes 1750000 28/01/1966 28/07/2011 23/07/2011 Al Y

3 | BA | 5% Tiamandai to Mar del Plata yes 1.750.000 | 17/12/1976 | 10/03/2011 | 10/03/2011 Listed for

4 BA 557 Mar del Plata to Comodoro Rivadavia yes 1.750.000 | 29/09/1972 | 10/03/2011 | 10/03/2011 ® AllCharts

5 BA 928 Sulu Archipelago yes 500,000 | 08/02/1991 | 08/02/1991 | 08/02/1991 |(2013) (21) 2339 (43) 4601

6 | BA 941 | A Singapore Staitto JavaSea yes 1552500 11/11/1867| 26/08/2003 | 28/08/2003 |(2013) (34) 3673 3734 (46) 4840 fealabatBea

7 BA | 3 Molucca Sea to Manila Bay yes 1.550.000 | 14/08/1931 | 01/01/2004 | 01/01/2004 |(2013) (8) 917 (12) 1346 1347 13- O Expired

8 BA | 1016 Song Sai Gon yes 75,000 | 19/02/1993 | 09/02/2012 | 09/02/2012 O Route Related

9 | BA | 1261 Approaches lo Song Sai Gon yes 200000 | 18/06/1993 | 17/02/2011 | 17/02/2011 | (2013) (20) 2127 (21) 2309 (41) 4

10 BA | 1338 Seria to Balabac Straitincluding Investigator Sh yes 500,000 | 06/11/1992  26/11/2009 | 26/11/2009 |(2013) (17) 1815 (25) 2779 (27)2 Chart BA235

1| BA | 155 Dafangji Dao to Hong Kong yes 300000 | 17/09/1962 | 21/04/2011 | 21/04/2011 |(2013) (5)562 (7) 804 (10)1039( |  Onboard Version

12 | BA | 1965 Cualac Giang to lles Kao Tao including the Del.. | yes 200,000 18/12/1953  18/12/1953 | 181121953 | (2013) (3) 237 (4) 372 (6) 635 (10 [ oommon |
13 BA | 1963 Taiwan Strait yes 750,000 | 03/05/1985  22/12/2011 | 22/12/2011 Select Date

14 | BA | 2575 indanao to Sulawesi yes 745000 | 03/05/1927  01/01/2004 | 01/01/2004 |(2013) (12) 1348 (19) 2042 (25) 2 g
15 BA | 2576 Sulu Archipelago and the North East Coast of B... yes 725,600 | 09/10/1882 | 07/12/1934 | 07/12/1934 |(2013) (43) 4601

16 | BA | 2948 Pulau Mayu to Mindanao yes 500,000 26/05/2011  26/05/2011 | 26/05/2011 |(2013) (12) 1348 (19) 2042 (52) 5 Prefix Chart Number

17 BA | 3200 Falkland Islands to South Sandwich Islands and.. | yes 3.750.000 | 22/12/1995 | 07/07/2011 | 07/07/2011 |(2012) (47)5181
18 BA | 3236 Taiwan to Okinawa Shima yes 750,000 | 17/05/1985 | 15/12/2011 | 15/12/2011 |(2013) (35) 3825 (52) 5431 F— [Py [—
19 BA | 3482 Singapare Straitto Song Sai Gon yes 1.500.000 | 13/02/1997 | 14/06/2012 | 14/06/2012 |(2013) (3) 331 (15) 1596 (16) 174
20 BA | 3483 Mindaro Straitto Luconia Shoals and SelatMak yes 1.500.000 | 22/08/2002 | 22/08/2002 | 22/08/2002 |(2013) (10) 1038 (15) 1633 (21)2
21 BA | 3488 Song Sai Gon to Hong Kong No 1.500.000 | 30/10/1997 | 14/02/2013 GroupBox2
22 BA | 3489 Manila to Hong Kang No 1,500,000 28/05/1998 | 22/08/2013
23 BA | 3874 Baie De Qui Nhon to Baie De Xuan Day yes 75,000 | 16/05/1940 | 16/05/1940 | 16/05/1340 |(2013) (44) 4633
24 BA | 3883 Pointe Lagan to Cap Varella yes 200,000 | 16/11/1951  06/08/1971 | 06/08/1971
25 BA | 3892 Beihai Gang o Hailingshan Gang including Qio... yes 300,000 | 18/02/1983 | 08/01/2015 | 08/01/2015 |(2013) (14) 1533 (18) 1925 (19)2
26 BA | 3986 Hon Khoaito Mui Ke Ga yes 500,000 | 26/08/1960 | 17/12/2009 | 17/12/2009 |(2013) (3) 331(17) 1364 (20) 212

. 27 BA | 3987 Mui Ke Ga to Vuna Qui-Nhon ves 500,000 | 21/11/1958 | 17/12/2009 | 17/12/2009 |(2013)(17) 1864 (2012127 3 \ Updaledio: Week 522013

Hinh 1. Giao dién hé tror quan Iy hai d6
3.2. Xay dwng tuyén dworng va lwa chon hai dé
Cac cong thie (1-8) duoc st
dung dé dwng cac doan dwdng hang
hai Octo, Locxo két hop tir cang di
téi cang dich, can c* vao mong
mudn va cac diéu kién gidi han do
ngwoi str dung Iwa chon.

—>| Hién thi tuyén hang hai

D ligu hai d
Thong bao hang
hai hang tuén

Hinh 2. Sor @6 khéi cta chwong trinh

| Hai db chuyén di

Xor ly [~ | Théng bdo cap nhét

—!  Luu tuyén hang hai
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Danh s&ch cac hai db can thiét cho tuyén di dwoc xac dinh bang cach xem xét sy giao nhau
gitra tuyén dwong hang hai da lap va khung hai dd clia cac hai db cé trong co s& di liéu. Quy trinh
xay dwng tuyén dwéng va tim kiém hai dd cling cac théng tin di kém dwoc thé hién trong so dd khéi
& hinh 1.

File Edit ChartManage Help Search Port [HAI PHONG (VN) | View charte [Al Charts Scale From (300,000 to [3500.000

{ Cursor Position LastWP to.

hoes) [3]

s Ariowc <Xl et [12047N] Couse[ 10990
Long| 114-6921E| Dist 52.7 Nm|

Waypoint List RL | Delete

Wp Lat Long. GC/RL A
1] 09:5276N | 106-5553€
2| 10-4939N| 109-11.00E| RL
3| 124430N| 1094571E| RL
4| 1537.16N| 109-1324E | RL

5| 20-3851N | 106-5329E RL

os ‘ongking (S
es on,
[age 8| 3991 yes|Hai-Nan Tao and A
< >

Hinh 3. X4y dwng tuyén dwong va Iwa chon hai dé

Theo do, can ctr vao cang di va cang dén, sy quan hang hai st dung chudt hogc ban phim dé
xac dinh toa do diém dau, diém cudi tuyén. Dwa theo diém dau va diém cudi dwoc lwa chon, hai dd
nén (tdng dd) dwoc trich xuét phu hop va thé hién trén giao dién chwong trinh ciing cac khung hai
dd di bién, hai d6 khu vic va céc théng bao hang hai hang tuan lién quan. Ciing dwa trén toa do
diém dau va diém cubi, cac tuyén hang hai cung vong 16n, hang hai Locxo dwoc hién thi dé khuyén
cao nguwoi str dung xay dwng tuyén duwong chay tau. Cac tuyén duwong da dwoc lap trude va ghi sén
trong co s& di liéu ciing co the duoc hién thi dé ngudi sir * dung tham khao trong qua trinh Iap tuyén.
Trong trwong hop khong mudn s dung tuyén dudng san cd, ngudi st dung cling co thé tu xay
dwng cac tuyen dudng khac bang cach lwa chon cac diém trung gian bd sung. Theo dé, cac tuyén
duwong khuyen cao mai cling dwoc hlen thi twong ng. Can ct vao tuyén dwdng so bd xay dwng t
giao dién cta chwong trinh, phan mém sé ty dong tinh toan va lwa chon ra cac hai dd can thiét cho
tuyén hanh trinh. Quang dwédng chay tau ciing dwoc tw dong tinh toan va hién thi trén chuong
trinh.Céac hai dd can thiét sé dwoc hién thi truc quan trén giao dién va théng bao duéi dang bang vé
trang thai ciia méi hai dd can thiét. Chwong trinh st dung mau séc khac nhau dé thé hién cac hai
dd cé trang thai khac nhau (nhw can cho chuyén di, khdng can cho chuyén di, s&n co, khéng sén
c6,...) vi vay s§ quan hang hai sé nhanh chéng nhan biét dwoc trang thai ctia hai d6 trén tau twong
&¥ng v&i tuyén hang hai va cé thé dwa ra nhirng hanh déng twong tng. Ciing can c trén di liéu hai
dd, chirc nang hé tre quan ly hai d6 sé gilp sy quan hang hai c6 thé nhanh chéng nhan biét nhirng
hai d6 hét han, hiy bd khai danh sach, hay thém vao danh sach nhitrng hai d mai nhan. Quan trong
hon, qua thédng bdo hang hai hang tuan, chwong trinh cé thé quan ly sb thong bao tu chinh cho mbi
to hai dd va xuét ra théng bao hang hai chi anh hwéng dén nhirng hai dd co trén tau, giip sy quan
hang hai tién hanh tu chinh mét cach nhanh chéng.
3.3. Lwu tuyén hang hai va céc théng tin lién quan

Céc tuyén duwdng chay tau da xay dung co6 thé dwoc lwu dé st dung cho cac chuyén hang
hai sau. C4c théng tin, diéu kién thuc té gap phai trong qua trinh tau hanh trinh theo tuyén dwéong
da xay dwng ciing c6 thé duoc ghi lai cho tuyén. Nh& vay, trong treéng hop tau cé hanh trinh twong
tw (cling cang di va cang dén) & cac lan sau, tuyén dwéong va cac chi y da dwoc lwu trong co sé diy
liéu chwong trinh c6 thé dwoc dung cho thuyén trwdng, sy quan tham khao dé cé cac quyét dinh va
sw chuén bi phu hop.
4. Két luan

Chuwong trinh dwgc xay dwng cé thé hd tro' s§ quan hang hai quan ly hai d& mét cach hiéu
qua, chinh xac, gép phan nang cao an toan hang hai. Ngoai ra, chwong trinh cling hd trg cong tac
lap tuyén hang hai dy tinh, tinh toan tuyén dwdng, hwéng chay tau duwgc thwe hién mét cac nhanh
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chéng, chinh xac, tiét kim dwoc nhiéu thoi gian va cong strc dé s§ quan hang hai cé thé tap trung
hon t&i cac céng viéc khac trén tau.

Viéc cht dong vé cdng nghé cling cho phép viéc phat trién dé bd sung cac module tinh toan
tuyén dwdng hang hai tdi wu can cl vao céc théng tin thai tiét, cac théng tin an toan hang hai ciing
nhw cac dic tinh diéu dong tau, la cac chi dé sé dwoc nhém tac gid tap trung nghién ciru bd sung
trong th&i gian toi.
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HE THONG PHAN LOAI HAT CA PHE DA TREN XU LY HINH ANH

COFFEE BEAN GRADING SYSTEM BASED ON THE IMAGE PROCESSING
DANG XUAN KIEN', PHAM TAM THANH?, NGUYEN MINH TOAN?
1Vijén dao tao SPH, Truong Pai hoc Giao théng véan tai TP. H6 Chi Minh,
2Trwong BPai hoc Hang hai Viét Nam,
3Céng ty TNHH Hiéu Uyén,
Tém tit

Bai b&o nay nghién ctru va tng dung xi ly dnh bang phadn mém matlab dé xu ly tach loc

hinh &nh cho hé théng phan loai hat ca phé, st dung mét sé gidi thuat thu nhan énh, loc

nhiéu, téch bién (Canny, Sobel, Roberts,Log, Prewitt,...) va histogram. Dwa trén mé hinh
hé théng phén loai hat ca phé, ky thuéat xt ly anh duoc dung dé phén tich cac déc trung cla
déi twong gitip nhan dang céc loai hat ca phé.

Twr khéa: Hé théng phan loai ca phé, xir ly anh.

Abstract

In this paper, we present an image processing application based on Matlab software for a

coffee bean grading system using the basic algorithm of noise filtering, separation border

(Canny, Sobel, Roberts, Log, Prewitt,....) and histogram. Based on the coffee bean grading

model, an image processing algorithm is analyzed to specifically identify the coffee beans.
Keywords: Coffee bean grading system, image processing.

1. Giéi thiéu

Hé théng phan loai hat ca phé 1a mét trong nhirng (ng dung thanh twu khoa hoc ky thuat cao
vao khai thac va ché bién néng san. Hé thdng phan loai hat ca phé la mét trong nhirng (rng dung
tiéu biéu trong phan loai bang hinh anh [1,2], [9], nguyén ly hoat dong |a hat ca phé qua hé théng
rung réi chay qua moét bang tai camera ghi lai va g&i div liéu vé cho hé thdng x&r ly va nhan dang
cho ra két qua dat hay khéng dat. X ly va nhan dang bédng mét sé phuong phap nhu loc &nh
[6,7], tach bién [3,5], mau sac [8], cac tac gid con ap dung két hop loc nhiéu vao hé théng phan
loai hat ca phé. D4 cé rat nhiéu cong trinh nghién cru trong Iinh vwc nay dwoc cong bé, tuy
nhién mdi cong trinh chi 4p dung tirng phwong phap riéng, hodc két hop lai.

Trong bai bao nay, cac tac gia két hop cac phwong phap x& ly &nh nhw tach bién, mau
sé&c, loc anh,... két hop cac thuat toan vao md hinh hé théng phan loai hat ca phé theo dinh
hwéng rng dung.

2. Mot s6 phwong phap xtr ly anh
2.1. Khai niém trong xd ly anh

Anh c6 thé dwoc biéu dién bang ham 2 bién f(x,y). Trong d6, ‘X’ va 'y’ 1a cap toa d6 trong mién
khong gian anh. Gia tri cGa ham f tai cap toa doé (x,y) dwoc goi la cwdng do sang (intensity) hoac
murc xam (grayscale) clia anh tai diém do. Khi x,y va bién dé ham f(x,y) cGa anh la cac gia tri xac
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dinh cla cac murc rdi rac, chung ta goi d6 |a anh sb. Do cac may tinh lam viéc trén di liéu sb (roi
rac) cho nén khai niém xt ly anh k¥ thuat sb ra doi X ly anh sb xuét phat tir 2 linh vwe (ng dung
cht yéu Ia: nang cao chét lwong anh phuc vu tét hon cho ddi sbng nhan thirc ctia con ngudi va xir
ly &nh phuc vu cho viéc lwu triv, truyén théng tin anh va nhan dang anh.

Anh sb bao gdm moét sé hiru han cac phan t&. M6i phan t& trong anh s6 cé mét vi tri va mirc
nang lwong khac nhau. M6t anh sé tdng quéat cé ciu tao nhw dwdi day

v Origin T
oo |
0 01 2 3... .- - N-1 Hé théng run \.:/
x ®0® 20 <
1 4 e © ®© © o © © ® ® o© fj“""r""
2 9 e ©o o e © © ©o o o o 'L@
3 9 o © o o ®© ®© ©o ® © o = <
T ¢ © ® © ©® ©® © ©®© © © 2 & .
T e © © © © © © © o© o - ° 2
& .
! e o 0 o 0 o e e o = ‘J’-‘
4 s © © o ® ® © ® © o - - T
L ® ® e © e o ©° ® e o B |
. - - - L ] - - L ] - - L 3 o E‘unghn‘
M-1 4 ® © © ©o ® ®© © ® © o
One pixel f(x,v) [ ®
Yy Khong Hat Dat”

Hinh 1. C4u tao téng qudt ctia mét anh sé Hinh 2. Sor 46 khéi nguyén ly hoat déng
2.2. Phweong phap canny

Bo tach bién Canny (Canny [1986]) Ia mét trong nhirng bd tach bién kinh dién nhat cung cap
b&i ham edge, Cu phap bd tach bién Canny la:

[g.t] = edge(f, ‘canny’, T, sigma) Q)

Trong d6: T (vector) la 2 ngwdng dwoc gidi thich trong bwédc 3 clia tha tuc trwédc va sigma la
dd léch chuén cha b loc lam tron. Néu t gép vao théng s ngd ra, né 1a vector 2 phan ti chira 2 gia
tri ngwdng dwoc dung béi thuat toan. Cu phap don gidn dwgc gidi thich nhw cac phwong phap khac,
bao gdm viéc ty ddng tinh toan T néu né khéng dwoc cung cip. Gia tri mac dinh cta sigma la 1.

Hinh 4. B6 loc Sobel

2.3. Phwong phap sobel

CAu trac tach bién sobel st dung mat na dé xap xi dao ham bac nhat Gx va Gy n6i cach khéac
gradient tai diém tam trong mét Ian can duoc tach sobel.

g =[G + G2 ={[(zr+ 228+ 29) - (2a+ 222+ 23)] + [(Z3+ 226+ 29) - (z1+ 224+ Z7)P}? (2
Cu phap goi bo tach bién tbng quat
[9.f] = edge(f, ‘sobel’, T, dir) 3)

2.4. Xt ly theo mau sdc histogram

Histogram ctia 1 anh grayscale ¢ L mirc xam khac nhau la mét ham ri rac, co biéu thirc h(r=n,
trong dé r« la gia tri mirc xam thir k trong doan [0,L-1] va ng la s pixels cé gia tri mirc xam la r«
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(4)

50 100 150 200

Hinh 5. Theo mau séc Hinh 6. Loc theo mau sac

3. Phwong phap xtr ly anh cta hé théng

o B0

Hinh 8. Mu tap va hat bé

Hinh 7 va hinh 8 mé ta hai dang hat s€ dworc Iwa chon phan loai la hat co6 mau sac qua sam
mau hodc cé bién dang nhé hon hat mau. Thuat toan thwc hién xt ly tin hiéu _theo’ hinh dang V’é
histogram nhuw trong hinh 9, trong d6 cac {Slnh dwoc x ly va so sanh véi anh mau dé dwa ra quyét
dinh dat tiéu chuan hay khéng. Co cau chap hanh sé thwc hién phan loai.

Thu anh dau
vao camera

Hinh 7. Hat mau va hat loai

Khéi diéu
» khién hé théng [+
phin chia hat
C4t anh, trich anh, nén
anh...
¢ o Khéi diéu
Tif"an XU 1y (tdng A% Khéinguén | 4.z déng co
sang, loc nhiéu...)
/ ‘F E—
Cac thuat toan x ly
(Tach hién, vé lai hinh i Khéi co chu
anh, tinh dién tich...) Khéivizxely || ]
chip hinh
T N
So sanh tinh hiéu XLA

v&i dnh mau
Camera

(webcam)

Hinh 9. Lwu dé thuét todn va so d6 khéi ctia hé théng phén loai téng quat
4. M6 hinh hé théng phan hat ca phé

4.1. Xay dung m6 hinh thuc nghiém
M6 hinh cla hé théng may phan loai hat ca phé dwoc thiét k& (hinh 10) v&i cac théng sb
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chi tiét trong bang 1. Hat ca phé di qua hé théng rung dé phan chia hat roi di qua bang tai theo
trng hang, tiép tuc di qua cadm bién dé nhan biét va truyén tin hiéu dén camera.

Hinh 12. Hé théng thiét ké 3D str dung phan

mém Pro/ENGINEER
‘ Béng 1. Céc théng s6 cia mé hinh
T N Kich thwéc
Ll 1]t ™ SR (dai, réng, cao)
LED Link/Act (X1) & |oout 31 put 4 — - . P YT
j i M hinh (kich thwéc mo hinh) | 750x600x500 mm
wen_ 18 T SR T0 dién 400x120x400 mm
May nén khi
nput ] < n
o u..ui'::“s% ; _::j (12V 4.1A), 0,5 mpa 160x110x150 mm
e Baing tai 330x165%250 mm
i (Motor step DC5.7V 1.6A)
teen? Camera 60x60x100 mm
2vup Péau run @200x170 mm

Hinh 10. Két néi truyén théng
EtherCAT

Hinh anh dwoc chup va dwa vé may tinh dé xt ly va nhan dang, tin hiéu truyén xuéng
Card STM32F4 va xt ly, diéq khién cac co cdu chap hanh, van khi nén. Hat dwoc phan loai dat
yéu cau hay khéng dat yéu cau tuy vao hinh anh cua hat thu nhan dugc sau x ly. M6 hinh nay
c6 thé mé réng va ap dung trong cac mo hinh va phong thi nghiém, phong lab, day la mét trong
nhirng ng dung cdng nghé cao vao nganh néng san nhwng ciling cé thé ng dung rat tot sang
nhirng Iinh vire khac.
4.2. Két qua thuc nghiém xdc dinh bién dang va dién tich cda hat ca phé

Hinh 13. Hat m&u ban d4u va bién dang

Hinh 15. Tach bién (robel,canny)
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- N - Béng 2. Két qua hiéu suat nhin dang vé bién
dang hat ca phé
= 15 z
® ‘°° [ Stt Iw?)’(:lg Uiz I-!iéu
B h.at gian t(s) | suat (%)
200 100 82
I B 2 200 132 87
Hinh 14. Nhj phéan, e. Contour (tinh dién tich) 3 200 140 91

Sau khi xt ly tin hiéu ta co dwoc ké:tqué nhw hinh 14 va hinh 15. Két qua thuc nghiém chwong
trinh Iap lai khoan 50 lan thi tien hanh lay ket qua va thong ké trén bang 2, hiéu suat lam viéc cta
hé thong twong doi on dinh, dat dwoc yéu cau véi dung sai hinh dang va dién tich la 7%, thoi gian
thirc nghiém cla hé thong twong doi Ion co6 thé do qua trinh xt ly bang may tinh mat nhiéu thoi gian,
c6 thé céi thién bang cac giai thuat rat gon va tang téc dé6 may tinh.

4.4. Két qua thuc nghiém histogram
100
90
‘ 80
70
60

Hinh 16. Hat ban dau 50
Bang 3. Két qua nhan dang histogram 40
p Thoigian | Hiéu suét 30
Stt | S6 lwong hat t(s) (%) -
200 105 79 10
0

200 135 86 . : :

0 100 150 200 250
200 140 i Hinh 17. Chuyén thanh Histogram &nh trang

den

Sau khi x& ly tin hiéu Histogram ta cé dwoc két qua nhw hinh 17, tdng hop qua trinh thr
nghiém trén bang 3. Thwc nghiém lap lai khodn 50 1an, cho két qua gam mau cia hat mau 1 theo
phucmg X cla truc toa do decade co (0 — 255), ta xét trong vung (62 — 110). Cao dd theo phwong Y
ta thay & hinh 17 14 10, néu ta thay s diém anh vuot ra ngoai viing dung sai thi két qua khong dat
(dung sai yéu cau la 7%). Cac ket qua trén mé hinh thuc nghiém cho thay do chinh xac khoang 94%,
trong d6 6% con lai la cac hat ndm trong ranh gidi gitra dat va khéng dat yéu cau, néu tang giéi han
cho phép thi hé thong c6 thé dat hiéu xuat t&i 98%. Md hinh va phwong phap st dung trong bai bao
nay cho hiéu xuét xac dinh chinh xac cao, ngoai ra cé thé tich hop véi cac hé théng dang lam viéc
trong cac day truyén san xuét théng qua

Mat khac, truyén thdng s dung cong nghé EtherCAT khéc phuc dwoc nhitng han ché hién
c6 cla nhirng g|a| phap Ethernet cong nghiép khac: Goi Ethernet nhan khong dai hon, sau dé giai
ma v&i div liéu x& ly rdi dwoc chép téi tirng thiét bi. Viéc st dung truyén théng EtherCAT vao moé
hinh diéu khién hé théng phan loai hat ca phé dem lai nhitng wu diém nhuw: thoi gian ldy mau nhanh,
tbc dd nhanh va chinh xac, khéng chiém nhiéu dung lwong bd nhé. Do vay, véi Camera c6 d6 phan
gidi Ién hon cé thé tdng d6 chinh xac hon céac thi nghiém trong mé hinh nay. Mé&t khac, véi cac
phwong phap xt ly &nh va gai thuat tach bién da dang, khi thay ddi déi twong khac, ching ta cé thé
linh hoat chon gai phap phu hop, do vay hé théng nay ¢ tinh thich nghi déi twong.

5. Két luan

Bai bao trinh bay ng dung x& ly anh trong Matlab dé x& ly phan loai hat ca phé, hé théng
hoat dong dap trng dwgc yéu cau dat duoc két qua trén 94% vai k§ thuat két hop gitra bién dang
va mau séc. Hoat dong tlrng chirc ndng riéng dat dwoc trén 90%. Ung dung nay co thé ap dung
cho nhiéu san pham khac nhuv lua, gao, nhan dang hinh anh trong day chuyén dong goi tw dong va
két hop trong cac day chuyén san xuat s8n c6 nhadm nang cao tinh tw déng héa clta day chuyén.
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XAY DUNG PHAN MEM MO PHONG RADAR PHUC VU DAO TAO, HUAN LUYEN
A STUDY ON RADAR SIMULATION FOR EDUCATION AND TRAINING

LE XUAN VIET, NGUYEN MINH BUC
Trwong Pai hoc Hang hai Viét Nam
Tém tit
Nang cao ky néng thuc hanh st dung Radar hang héi cho hoc vién, sinh vién la yéu cau
quan trong. Viéc giang day tai trvong va cac trung tam huén Iuyen mdc du da co hé
thong moé phong cung mét sé thiét bj that nhung viéc tiép can cua sinh vién, hoc vién con
rat han ché do véan hanh hé thong phtrc tap, tén kém. Trong pham vi nghién ctru, tac gia
tap trung xay dung phédn mém mé phéng Radar, két hop hai d6 hang hai s&n cé, cung
cac bai tap mau, chay trén cac may tinh c& nhan nhdm giup sinh vién, hoc vién luyén tép,
néng cao ky nang thyre hanh st dung radar trong cac bai toan hang hai.
Twr khéa: Radar, mé phdng, hang héi, huén luyén hang hai
Abstract
Ship Radar is a vitally important for the safety of navigation, especially in limited visibility and
mastering radar usage is required for all deck officers. However, radar training in school is
not yet sufficient due to the limitations in practice facilities and it is rather difficult to match
simulation with existing charts and other teaching materials. In this study, therefore authors
focus on building a simple radar simulation system that can be run on normal personal
computer and a mechanism for user to build up scenario for training purposes.
Keywords: Radar, simulation, training, navigation
1. Gi&i thiéu
RADAR (Radio detection and ranging - thiét bi phat hién va do khoang cach téi muc tiéu) la
thiét bi hang hai c6 vai trd hét sirc quan trong, ddc biét khi tau hoat déng trong didu kién tdm nhin
xa han ché. Viéc st dung Radar thanh thao, hiéu qua sé giup gidm dang k& nguy co mét an toan
chay tau. Cac k¥ nang s dung Radar chi c6 thé dwoc xay dwng va tich iy qua qua trinh thwc hanh
thuc t& hodc dwa trén cac hé théng mé phdng mét cach tric quan.

Tai Viét Nam, moét s6 co s& dao tao Ién dwoc trang bi hé théng mé phdng budng lai day da,
dap ng duoc phan nao nhu cau thyc hanh, thye tap, kiém tra, danh gia trong qua trinh dao tao,
huén luyén sinh vién, thuyén vién. Tuy nhién, th&i gian dwoc st dung cac hé théng nay khéng nhiéu
do cac han ché vé nguon Iwc, sb lwgng sinh vién, hoc vién déng, dong thoi, sé Ivong khu virc canh
mod phéng dwgc dwng san khong nhiéu nén céng tac thwe hanh, thuc tap st dung Radar ctia hoc
vién, sinh vién con nhiéu han ché.
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Mét s6 nghién cliru trudc day cling nhédm t&i xay dwng phan mém mo phdng Radar trén may
tinh [1] [2], tuy nhién, phan co s& dir liéu muc tiéu Radar thwong la cb dinh, khong cho phép thay
ddi hodc xay dwng méi co sé& div liéu tir cac ngudn thuc té, sdn cé (hai dd, dic diém dia hinh don
gian), hoac thém cac muc tiéu hlqn thi tfen Badar nhw tau muc tiéu, cac tiéu Racon, Ramark nén
kho str dung kém v&i cac bé hai dé cé san dé lam hoc liéu cho sinh vién.

Dé sinh vién c6 diéu kién khai thac st dung két hop véi hai dd di bién, lam quen véi viéc nhan
dang muc tiéu, xac dinh duqc vi tri tau cting nhw gidi dwgc cac bai toan lién quan, nhém tac gia tap
trung xay duwng mét phan mem mo phdng day du chire nang cua Radar, voi co s& dir liéu hinh anh
c6 thé tw xay dwng dwoc tir cac hai dd hang hai s8n cd, cac thong sb diéu dong clia tau chi va tau
muc tiéu thay d6i dwoc theo thai gian thue.

Trong pham vi bai bao, nguyén Iy chung vé viéc xay dyng co s& di liéu va phan mém mo
phéng Radar’du’,qc trinh bay & muc 2, mét sé bai toan thyc hénh kém phan mém dwgc néu trong
muc 3, mdt sb két luan co ban va phwong hwéng phat trién dé dwoc dé cap tai muc 4.

2. Xay dwng phan mém mé phéng RADAR
2.1. Xay dwng co sé& di¥ liéu hién thji man anh Radar

Duva trén cac hai d6 san co, co s& dir liéu khu viee dugc xay dyng gan dang dé hién thi trén
man anh radar. Hai do dwoc scan va dugc thé hién trén module hd tro xay dwng co s& di liéu, tir
dé thiét lap dwoc cac thdng so:

- Co s& dir liéu vé duwong bo;

- Co s dir liéu vé céc phao, tiéu hang hai, gdbm ca cac tiéu Racon va Ramark [4,5] (hinh 2).

Anh hwéng cta d6 dbc cia dwong bo va d6 déc tw nhién cia dia hinh trén bo (bao gébm ca
cac doi, nui cao) t¢i hé s6 phan xa séong Radar dwgc md phdng bang cach xép chéng cac ham
Gauss c6 dang (Hinh 3):

£(r) = hxel 72 &

trong do, h, r la dé cao dinh va khoang cach tir dinh t&i vi tri xét, ¢ dac trweng cho mdc do trai
rong clia ham Gauss.

Hé toa dd hai db (dwéi dang anh) dwoc chuyén qua lai v&i hé toa dd dia dw qua cac céng
thire chuyén ddi co ban nhw sau [3]:

X = Xo+ (A=A xUu
Y =Y, +(D, ~D,)xu

R el/2
D =7915.7045xIn tan(1+9j 1-eSin(p)
7 4 2 \1+eSin(p) o
2

Trong dé: @, A,€lan lwot 1a vi do, kinh dd diém xét va hé sé do léch tam trai dat.

Chuyén CSDL bér bién

Vé dwong bor, N P
i had A sang hé toa do dia dw
- Load hinh anh dia hinh b
Ha do
Véphao, tién Chuyén CSDL phao/tiéu
sang hé toa do dia dw

Hinh 1. So’ dé khéi auv trinh xav dwna co’ sé di liéu bé bién
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Viéc xay dwng co s& di¥ liéu dugc thuc hién theo so dd nhw hinh 1. Theo d6, hinh &nh hai
dwoc Scan va hién thj trong phan mém. Ngwdi st dung dung con trd hodc ban phim danh dau
duwdng bo bién, cac phao, tiéu, cac tiéu Racon, Ramark cung vi tri, déc diém dia hinh co ban trong
khu vwe. Vi tri thue té va dic diém cac muc tiéu sé dwoc tw dodng tinh toan va lwu trong CSDL théng
qua céc cong thirc chuyén déi (2).

eromze g

= Txx =

Hinh 2. Hién thi va xay dwng co’ s& di¥ liéu bo bién tir hai db gidy sén cé

2.2. Xay dwng phan mém mé phéng RADAR

Phan mém mé phdéng Radar phai ddm bao hién thj hinh anh Radar twong trng vai vi tri tau,
hwong, tbc d6 chay tau va cac muc tiéu xung quanh, gom ca cac muc tiéu co dinh va di dong. Phan
mém mo phong cling phal dam bao cac chirc nang cua Radar goém:

- Hién thi va diéu chinh dwoc cac vong cw ly c¢b dinh, vong cw ly di ddng (VRM), cac dwédng
phwong vi dién tir (EBL) va do dwoc khoang cach, phwong vi téi muc tiéu;

- Hién thi con tré trén man hinh va cac thdng sb khoang cach, phuong vi con trd;

- Thay dbi dwoc thang tdm xa Radar;

- M6 phdng dwoc nhiéu, trong d6 chi yéu cé cac loai bao gébm: Nhiéu bién, nhiéu mwa va
nhi€u ndi tai cha thiét bi;

- Thay dbi trén man anh phai phu hop v&i chuyén déng clia tau chi va cac muc tiéu;

Phan mém mé phéng Radar dwoc xay dwng nhu so db trong hinh 4. Theo do, tir vi tri, hwéng,
tbc d6 tau chl va thang tAm xa st dung, di¥ liéu bd bién va cac muc tiéu xung quanh sé dwoc loc
va tinh toan vi tri xu4t hién trén man anh theo cac cong thirc trong (2). Tuy theo sy diéu chinh cla
ngudi st dung bang ban phim va chuét, cac thanh phan bd sung trén man hinh Radar nhw nhiéu,
cac vong cw ly, dwdng phuong vi dwoc thé hién twong tng.

Hinh 3. M6 phéng don gian dia hinh bo bién bang cdc ham Gauss
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Hinh 4. So' dé xay dwng hinh dnh mé phéng chirc ndng va man hinh Radar

Ngon ngt [ap trinh VB va thw vién XNA duoc st dung trong toan bé chwong trinh do tinh don
gian, trwc quan. T do, giao dién phan mém dwoc thé hién nhw trong hinh 5.

3. 'ng dung phan mém moé phéng RADAR

Vi cac chire nang nhu trén, phan mém co thé duorc st dung trong dao tao, huén luyén thuyén vién.
M6t s bai toan hoac thao tac thure hanh cé thé thue hién dwoc véi phan méem la [3]:

Bai toan 1. Thuc hanh khir nhiéu, thay déi thang tam xa, do khoang cach bang vong cv ly c6
dinh, di dong, do phwong vi bang cac dwong phwong vi dién ter (EBL);

Bai toan 2. Thwc hanh nhan dang va kiém tra, tranh nham I&n cac muc tiéu trén Radar;
Bai toan 3. Thuwe hanh xac dinh vi tri tu bang cac phwong phap khac nhau;

Bai toadn 4. Thyc hanh theo doéi, phat hién 01 muc tiéu va thyc hién doé gidi tranh va;
Chang han, v&i CSDL Radar da xay dwng twong (rng véi hai d6, & bai toan 3, giang vién:
- Hwéng dan sinh vién nghién ctru trwdc hai dé khu vuc chay tau;

- Cho vi tri, hwéng, téc d6 tau tai thdi diém (chang han) 15 phut truéec;

- Cai dat thong sb va mé& md phdng Radar tai thdi diém hién tai;

Sinh vién can ci vao hinh &nh Radar, sinh vién dwoc yéu cau nhén‘dang cac muc tiéu dia
van, do phwong vi, khodng cach t&i muyc tiéu va xac dinh vij tri tau trén hai do.

a2 RADAR SIMULATION = [

. . H-Up/N-U
RANGE L RELEIEN OWN POSITION EST.

N N . HM Off Lat (35 | |11.149 |N

EBL 1 Long 139 (4621 |E

2 HDG [0 S0G [15.2]

VEIRET STBYITX Fnc Test
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OwnShip and Target Man.
EBL 2 -Float

Ship Target
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VRM 2
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off
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Hinh 5. Giao dién phdn mém mé phong RADAR
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4. Két luan

Vi d&c diém ré tién, don gian, cé thé dé dang cai dat va chay trén cac may tinh ca nhan cua
giang vién, sinh vién, dé dang xay dwng CSDL m@i tir cac théng tin sén co, phan mém mo phong
Radar dwgc xay dwng nhw trén hoan toan co thé st dung trong giang day, huan luyén, dap trng tét
cac yéu cau vé thuc hanh cla sinh vién khi cac diéu kién thwe hanh con nhiéu han ché.

Thuc té, phan mém da dwoc cac tac gla thtr nghiém str dung trong giang day tai Khoa Hang
hai, Trwdng Dai hoc Hang hai va cho két qua tét. Trong thoi gian tlep theo, nhém tac g|a sé tap trung
hoan chinh cac chirc nang mé phéng nhuw dwa thém cac hé sb vé tinh chat phan xa cla cac bé mat
khac nhau, cling nhuw mé rong thém module diéu dong tau, module hién thi cdnh dé tang hiéu qua
st dung cho dao tao, huén luyén sinh vién va thuyén vién.
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NGHIEN CU’U XU’ LY THANH PHAN HO'U CO TRONG NU'O'C THAI BO
THI BANG CONG NGHE MANG LOC MBR (MEMBRANE BIOREACTOR)

APPLICATION OF MEMBRANE BIOREACTOR (MBR) TECHNOLOGY FOR
ORGANIC MATTER TREATMENT IN URBAN WASTEWATER

NGUYEN MINH KY22, TRAN THI TUYET NHI3, NGUYEN HOANG LAM*
1Trwong Dai hoc Néng Lam TP. H Chi Minh

2Trung tam Phat trién Mo6i truong va Con nguoi (DFEP)

8Trwong Pai hoc Sw pham Ky thuét TP. Hé Chi Minh

4Trwong Pai hoc Béach khoa, Pai hoc Ba Ndng

Tém tat
Cb6ng nghé mang loc sinh hoc (MBR) dwgrc thi nghiém ap dung xt ly nwéce thai dé thi dat
hiéu qua xtr ly cao. D&y la mét trong nhikng phuwong phép tién tién va da duoc ép dung xcr
ly thanh c6ng nhiéu loai nwéc thai khéac nhau tir d6 thi cho t6i cac loai nuéc thai céng
nghiép khé xdr ly. M6 hinh thi nghiém MBR la sw két hop giita hai qua trinh co ban: Phéan
hdy sinh hoc chét hitu co va ky thuét tach sinh khéi vi sinh bdng mang. Nhé néng dé sinh
khéi cao nén gia tang hiéu qua xu ly nuéc thai so véi phurong phép truyén théng. Hiéu qua
xtr ly trung binh BODs, COD tuong (g lan luot 94,6 va 92,6%. Uu diém cua MBR c6 thé
ap dung xt ly ngudn nuéc thai cé tai trong cao.

Ttrkhda: MBR, BODs, COD, nuwéc thai dé thi, sinh khéi, bun hoat tinh.

Abstract
Membrane Bioreactor (MBR) technology was applied urban wastewater treatment and
achieved highly treatment efficiency. This is one of the advanced methods and has been
applied successfully for many different industrial and urban wastewater types. MBR
experimental model is a combination of two basic processes: The organic matter
biodegradation and microbial biomass separation technique by membrane. The high
biomass concentration due to increase wastewater treatment efficiency more than
traditional methods. The average treatment efficiency of BOD5, COD are 94.6 and 92.6%,
respectively. Advantages of MBR method can be applicabled and treated the highly
organic load wastewater.

Keywords: MBR, BODs, COD, urban wastewater, biomass, activated slugde.
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1. Pat van dé

Co6ng nghé mang loc sinh hoc MBR (Membrane Bioreactor) la sw két hop qua trinh bun hoat
tinh sinh hoc va mang loc [3]. Day la mét trong nhivng phuong phap tién tién, da dwoc ap dung x
ly thanh céng nhiéu loai nwéc thai khac nhau tir d6 thi cho téi cac loai nuwéc thai cong nghiép, y té
c6 thanh phan phirc tap va khé x& ly. MBR 1a sw két hop qué trinh bun hoat tinh v&i mang dé tach
bun ra khéi dong sau x ly. V&i viéc st dung mang loc c¢é kich thwéc 16 mang dao déng tir 0,01-
0,4pm nén vi sinh vat, chét 6 nhiém, bun bi gitr lai tai bé mat mang. Déng thei, bun sinh hoc sé dwoc
gilr lai trong bé phan (ng, méat dé vi sinh cao nén nang cao hiéu suét xt ly chat & nhiém [15].

Cac nghién ciru trwéc day cho thay tinh wu viét cha viéc ng dung cdng nghé MBR x& ly
nwéc thai y t&, cdng nghiép hay dd thi. Nghién ctru clia Porntip et al., 2006 [8] trén ddi twong nwéc
thai ché bién thiy hai san dat hiéu qua xt ly BODs, COD va TOC rét cao, lan lwot twong (ng 99, 85
va 85%. Qua trinh MBR ciing dat hiéu qua x& ly cao déi v&i nwéc thai cdng nghiép héa dau (Qin et
al., 2007) [9]. M6t s6 cong trinh trong nwéc nghién ciu x& ly nwéc thai d6 thi/sinh hoat nhw cua cac
tac gia D6 Khéc Uan va cs (2010) [11], Tran Birc Ha va nnk (2012) [4], Tran Thi Viét Nga va cs [7],
Tran Hiru Uyén va Tran Bie Ha, 2013 [12] cling dat dwoc két qua kha quan. Trong nghién ctru nay,
mé hinh thi nghiém MBR la su két hop gira hai quéa trinh co ban (phan hdy sinh hoc chéat hiru co
va k¥ thuat tach sinh khéi bang mang) trong mét don nguyén nham muc dich danh gia hiéu qua x
ly nwée thai db thi.

2. Phwong phap nghién ciru
2.1. M6 hinh thi nghiém

Bé phan (rng dwoc thiét ké véi dung tich hivu ich 36 lit (kich thwdc L.W.H = 24*20*75cm) va
module mang nhiing chim cé kich thwéc 16 loc 0,4um, dién tich bé& méat 0,9 m2 (Mitsubishi, Japan).
Thoi gian lwu bun (Solids Retention Time, SRT) dwoc kiém soat theo ché d6 25 ngay. Chu ky hoat
dong va nghi ctia mang loc véi thoi gian 10:1 phut. Bé duy tri DO >= 2,0 mg/l trong qua trinh van
hanh, nghién ctu bd tri st dung thiét bi cap khi c6 lwu lwong 1,7 m3/h. Hiéu suét loc qua mang
twong dwong 15-20 l/(m2.h). Khéng khi dwoc cung cap dé vi sinh vat phan hiy chét hiru co, thic
day qua trinh nitrate héa va gidm tac nghén mang. Néng ddé MLSS (Mixed Liquor Suspended Solids)
ban dau trong bé phan rng duy tri twvong dwong 10.000 mg/l.
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Hinh 1. So' d6 mé hinh thi nghiém

Béng 1. Théng sé va cdc giai doan van hanh

Gial | Ngay the Iul’-:nug HRT, gi& | SRT, ngay OLR,
doan Iitigiéﬂ’ ’ ' kgCOD/m3.ngay
1 1-30 4 9,0 25 1,7
2 31-60 8 45 25 3.4
3 61-90 12 3,0 25 5.1
4 91-121 16 2,25 25 6,8

M6 hinh nghién ctru tién hanh diéu chinh pH dao dong trong khoang 6,5-8,0 va van hanh trong
thoi gian 121 ngay voi che d6 HRT khac nhau dé danh gia hiéu qua x&r ly BODs va COD. Trong qua
trinh van hanh chi rira sic mang bang nwéc sach, suc khi bé mat va khong bo sung dinh dwéng

Tap chi Khoa hoc Céng nghé Hang hai S6 50 - 4/2017 80



CHAO MUNG NGAY THANH LAP TRUONG 01/04/2017

cling nhw khong kiém soat F/M. Thi nghiém véi dong nwéce thai: 4, 8, 12, 16 lit/gio. Twong (ng thoi
gian lwu thay lwc (Hydraulic Retention Time, HRT) lan lwot 9,0; 4,5; 3,0 va 2,25 gi¢. Tai trong hiru
co (Organic Loading Rate, OLR) dao déng trong khoang 1,7 dén 6,8 kgCOD/m3.ngay.
2.2. Phwong phap phan tich

Phwong phap phan tich cac théng sé chat lwgng nwéc theo phuong phap chudn APHA, 2005
[1]. TAn suét do dac cac chi tiéu chat lwong nwdc dwoc thwe hién 3 lan/tudn. Céc gia tri pH, nhiét
dd, DO dwoc do bang thiét bi do nhanh. Trong dé, pH do bdng may cdm tay WTW 340i (Bc) va DO
xac dinh bang thiét bi do nhanh cam tay (Oron, M§). X&c dinh chi tiéu BODs béng phuong phap U
trong ti cay & diéu kién 20°C va 5 ngay (TG G BOD Aqualytic, Btrc). Ham lwong COD do bang may
quang phd UV-VIS, theo phwong phap SMEWW 5220-D:2005. Néng d MLSS, MLVSS (Mixed
Liquor Volatile Suspended Solids) dwoc xac dinh theo phwong phap trong lwong (loc béng gidy loc
c6 kich thwédc 0,45um rdi sdy kho dén khédi lwong khong ddi & cac nhiét dd 105°C va 550°C).
3. Két qua nghién clru va thao luan
3.1. Théng sé van hanh va wu diém cia céng nghé MBR

Nwéc thai nghién clru dwoc 14y tir mot sd khu dan cw & TP. H6 Chi Minh. Nwéc thai nghién
ctu c6 thanh phan va ham lwong cac chat & nhiém dwoc thé hién & bang 2.

Bang 2. Két qua chat lwong nwért thai dé thiva giéi han cho phép

Két qua QCVN
TT Chi tiéu Pon vi 14:2008/BTNMT
Mean SD (Cét A)
1 pH - 7,6 0,4 5-9
2 DO mg/l 1,1 0,13 222
3 BOD5 mg/l 312 14,5 30
4 CcoD mg/l 630 27,8 75b
5 Nito téng mg/l 33 4,7 20P
6 Photpho téng mgl/l 21 3,2 4b

Chu thich: QCVN 14:2008/BTNMT - Quy chuén ky thuat quéc gia vé nuwéc thai sinh hoat
aQCVN 39:2011/BTNMT - Quy chuén ky thuat quéc gia vé chét long nuée ding cho tuéi tiéu
PQCVN 40:2011/BTNMT - Quy chuén ky thuét quéc gia vé nwéc thai cong nghiép (cét A)
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Hinh 2. Néng d6 sinh khéi va chi sé F/M trong bé phéan trng theo cdc téi trong

Théng sb pH dwoc duy tri trong khoang gia tri tr 6,7 dén 8,4 va cé trung binh bang 7,5
(SD=0,44; n=41). Trong khi, ham lwong oxy hoa tan (DO) bién thién tir 3,7 dén 6,5 mg/l va c6 trung
binh 4,8 mg/l (SD=0,92; n=41). Nhiét d6 bé phan &ng trung binh 35,2°C (SD=1,84; n=41), c4c gia tri
thap nhat - cao nhéat 1an lwot twong ng 28,7°C va 44,3°C. Nhin chung, ndng dd MLSS trung binh
bé phan &ng dwoc duy tri twong dwong 10,913,1 £ 2089,7 mg/l. Néng d6 MLSS theo céc giai doan
van hanh thi nghiém co gia tri 1an lwot 10431,1 £ 1114,5 (OLR1); 11092,5 + 1887,0 (OLR2); 11403,5
+ 2501,9 (OLRs) va 10773,4 + 2756,8 mg/l (OLR4). Nong d6 MLSS cao dwoc duy tri trong bé phan
&ng gia tang hiéu qua x& ly cac chat 6 nhiém.
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Ngoai ra, gia tri bién thién nébng d6 MLVSS ciing dwoc thé hién & hinh 2. Cu thé, trong cac
giai doan van hanh twong @ng lan lwot 7603,8+712,4 (OLR:); 8202,5+1968,5 (OLR2);
8603,5+2370,5 (OLR3); 7873,4+2463,3 mg/l (OLR4). Hoat dong van hanh cé ty s6 F/M kha thap va
dao doéng tir 0,005 dén 0,034 (ngay). Qua trinh tao bun thap trong diéu kién F/M thép ciing duwoc
khang dinh trong nghién ctru clia Huang et al., 2001 [5]. Théng thuong, gié tri F/M thap do sinh khéi
dwoc gilr lai dé duy tri ndng dd MLSS & mirc d6 cao (Metcalf & Eddy, 2003) [6] Viéc ap dung céng
nghé mang loc sinh hoc (MBR) c6 nhitng wu diém va co6 thé si dung dé x& ly nwédc thai do thi
(Rosenberger et al., 2002) [10].

3.2. Kha ndng xw ly cdc hop chat hiru co’

Hiéu qua loai bd chat hiru co chi yéu nh& vao hoat dong cla bun hoat tinh trong bé phan
¥ng va mdt phan nhé 14 két qua cla qua trinh loc mang [13]. Lwu lwong khong khi cap cho bé phan
&ng 1a nhan t6 chi dao anh huwdng manh mé dén hoat déng sinh hoéa loai bd BODs va COD. Hiéu
qua x& ly trung binh BODs, COD twong (rng lan lwot 94,6 va 92,6%. Phan chi tiét gia tri thong sb
BODs, COD truéc va sau xt ly trong suét thoi gian 121 ngay van hanh dwoc thé hién & hinh 3. Ham
lwong BODs khao sat dao déng trong khoang 250 - 361 mg/l. Két qua sau xr ly dao déng tir 8,7 dén
29,0 mg/l. Két qua COD dau vao dao dong mirc kha cao (tr 468 dén 702 mg/l), tuy nhién COD dau
ra co ket qua kha thap (<57,0 mg/l). Trong khi, theo nhuw QCVN 14:2008/BTNMT - Quy chuén k§y
thuat quoc gia vé nuéc thai sinh hoat (Cot A), ngw&ng gioi han cho phép ddi v&i cac chi tiéu BODs,
COD lan Iwot Ia 30 va 75 mg/l. Biéu nay cho thay tiém nang cdng nghé MBR c6 thé ap dung cho
muc dich xt ly va tai ché nwéc thai bdo vé méi truong.
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Hinh 3. Sw thay déi ham Iwong va hiéu suét xir ly chét hiku co trong qud trinh van hanh

Trong diéu kién tudi bun cao dat dwoc do thei gian lwu bun (SRT) I16n (25 ngay) cho phép qua
trinh khoang héa hoan toan cac chét hiru co thd dé phan hay sinh hoc trong nwéc thai. Hiéu qua xc
ly COD cao twong &ng vé&i sy gia tdng ndng dd MLSS trong bé phan trng. Néng d6 MLSS cé vai trd
quan trong trong qua trinh phan hiy cac hop chét hiru co (Xing et al., 2000) [13]. Hiéu quéa x& ly
BODs tang theo thdi gian khi tang tai trong hvu co tir 1,7 (twong &ng hiéu suét 93,2%) 1én 6,8
kgCOD/m3.ngay (twong dwong 95,6%). Twong tw déi v&i ham lwong COD, hiéu suét cling cé xu
hwéng tang nhe tir 91,9% (giai doan 1) 1én 93,1% (giai doan 3) va sau d6 gidm nhe xubng & giai
doan 4 (92,9%). Chi tiét hiéu suét xt ly BODs va COD theo c4c tai trong khac nhau dwoc trinh & cac
bang 3.

Két qua nghién ctu dwoc thé hién & hinh 3 cho thay hiéu suat x(r ly cac cac hop chat hivu co
ctia céng nghé MBR cao. Nghién ciru ctia Xing et al., 2001 [14] trén nwéc thai d6 thi cling cé két
qua loai COD rat tét, hiéu suat x(r ly dat 95%. Hiéu suat loai BODs thap nhéat dat 90,5% (ngay the 7)
va cao nhét lén t&i 97,1% (ngay th& 106). Trong khi mrc dd xt& ly COD dao dong tir 89,6% (ngay
thir 34) dén 94,9% (ngay thir 91). Trong bé phan rng MBR hiéu khi, ham lwong COD giam thiéu la
két qua ctia qua trinh san sinh cac hop chéat dé bay hoi va giai phong trong didu kién hiéu khi [2].
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Béang 3. Hiéu qua xir ly BODs va COD theo cdc tai trong khdac nhau

] BODs cob

Ket

OLR ; . . CcOoD

qua BODs vao | BODsra H, % COD vao ra H, %
OLR:=17 Mean 317.7 21,4 932 604,0 485 | 91,9
kgCOD/m®.ngay [ gp 18,0 4,7 17 58,4 4,3 0,9
OLR.=3,4 Mean 317.2 17,7 | 94,4 616, 466 | 924
kgCOD/m®.ngay [ gp 24,0 48 |16 51,1 5.9 1.2
OLRs=5,1 Mean 201.6 13,6 | 953 5915 401 | 931
kgCOD/m.ngay | gp 17,7 33 |10 57,5 71 15
OLR4=6,8 Mean 303,3 134 | 956 633,8 447 | 9209
kgCOD/m*.ngay [ gp 8,1 44 |15 35,3 5,2 0,7

4. Két luan

Nghién ctru ap dung cdng nghé mang loc sinh hoc (MBR) xt ly nwéc thai do thi cé hiéu qua
xt ly BODs, COD cao va 6n dinh. Hiéu qua loai bé chat htvu co' dap &ng yéu cdu Quy chuén k¥ thuat
quéc gia vé nwdc thai sinh hoat QCVN14:2008/BTNMT. Hiéu suét x(r ly cac chat & nhiém cd xu
hwong tang dan khi 1an lwot ting tai trong hivu co. Uu diém ctia cong nghé MBR la duy tri ndng do

MLSS &n dinh, cao va tao diéu kién dé vi sinh xt ly chat & nhiém ciing nhw duwoc thdm loc qua mang

c6 kich thwéc khe nhd. Pay |a cong nghé thich hop cho viéc (rng dung thiét ké hé théng x& ly nuéc

thai do thi nhdm muc dich kiém soat & nhiém va bao vé mai truong.
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NGHIEN CU'U THIET KE HE THONG TU PONG DIEU CHINH SU’C CANG TOI
DAY TAU THUY
RESEARCH TO DESIGN A TENSION AUTOMATIC CONTROL SYSTEM FOR
SHIP MOORING WINCHES

PHAM HO'U TAN, NGUYEN TRi MINH
Khoa May tau bién, Trrong Pai hoc Hang hai Viét Nam

Tom tat

Bai bao dwa ra mét phwong phap tw dong diéu chinh strc céng cho day budc tau khi tau
vao cang xép, d& hang héa. Phwong phap nay ap dung cho loai toi quan day bang thay
lurc v6i day trén tréng toi. Bé tw déng diéu chinh sirc cang cho day thi mot hé théng thay
lure phu duroc b6 tri song song véi hé théng thiy luc téi quén day chinh. Hé théng nay hoat
dong tw dong va doc lap voi hé thong thay Iuc chinh. Khi tau cap cau hodc roi cau thi hé
théng thay luc chinh lam viéc va hé théng phu dumg, con khitau lam hang thi duwa hé théng
thuy lwre phu vao hoat d‘ong tw dong va hé théng chinh dirng lam viéc, hé théng sé tw déng
diéu chinh strc cdng clia day budc tau.

Tor khéa: Tau thdy, tréng toi quén day, déng co thdy luc, strc cdng cla day, gia tri dat.
Abstract

This paper presents a method to automatically control the tension of the ship wire ropes

when the ship is loading or discharging cargo in ports. This method is applied to hydraulic

mooring winches with wire ropes on the winch drums. To automatically control the tension

of wire ropes, a auxiliary hydraulic system are arranged parallel to the main hydraulic

mooring winches. This auxiliary hydraulic system works automatically and independently

of the main hydraulic mooring winch. When the ship goes to ports or leaves the ports, the

main hydraulic mooring winches go to work and the auxiliary hydraulic system stops

working. When the ship is loading or discharging cargo, the auxilary hydraulic system goes

to works automatically and the main hydraulic system stops working. The auxiliary hydraulic

system will automatically control the tension of wire ropes.
Keywords: Ships, mooring winch, hydraulic motor, tension of wire rope, set value.
1. Gi®i thiéu chung

Khi tau thay cap cang dé xép hodc d& hang hoa, tau phai dwoc ¢ dinh vao ciu cang bang
cac day budc tau. Cac day budc tau nay mét dau dwoc cb dinh vao cac coc bich trén ciu cang, mot
dau dworc cb dinh vao cac coc bich trén tau hodc dwoc cb dinh trén cac tang tréng toi quén day (d6i
v6i loai toi quan day bo tri day trén trong toi). D& thwc hién viéc xong, thu hodc diéu chinh strc cang
cla day budc tau khi tau cap cau hodc doi ciu cang thi trén tau co bd tri cac toi quan day & phia
mdi va sau lai cla tau. Cac toi nay dwoec lai bdi cac dong co dién hay thay Iwvc. Da s cac toi quan
day trén tau bién hién nay thwo’ng duoc lai b&i cac dong co thiy lwe. Khi tau xép hodc d& hang hoa
tai cac cang thi mén nwéc cia tau ludn thay dbi, ngoai ra tau con chiu anh hu’crng cua thay triéu 1én,
xubng. Diéu nay dan t&i strc cang cla day budc tau thay ddi lién tuc. Chinh vi vy ma céc thay tha
trén tau phai thuwong xuyén kiém tra va diéu chinh lai strc cdng cla day budc tau bang tay. Bai bao
nay gidi thiéu mot hé thdng tw ddng diéu chinh sirc cang ctia day budc tau bang thay lwc. Nguyén
ly diéu khién t&i day va hé thdng tw dong diéu chinh strc cang clia day budc tau dwoc trinh bay du i
day.
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2. Nguyén ly cua hé thdng tw dong diéu chinh sirc cing day budc tau

Khi tau vao xép, d& hang hoa trong cac céng thi tau s& duoc c¢b dinh vao cau cang béng cac
day budc tau. Pé cb dinh tau vao cau cang béng cac day budc tau, cac thay tha thwong s dung
cac toi quan day bd tri sén & trén mii hodc sau lai tau dé 1am day budc tau. Hién nay cac toi quan
day trén tau thay thwong dwoc lai béi cac dong co thay lwe co thé tao ra dwoc céng suat I&n. Mot
hé théng thay lwc t&i quan day trén tau thiy dwoc mod ta nhw hinh 1 dwéi day [1].

Toi quén day ( N N
. . Tay didu khién toi
Dong co thily luc Cottrong lyc

p= BAu lam mat
= »..L

Két chiva dau

Hinh 1. Hé théng thay Iwc toi quén day buébc tau

Khi can lam day buéc tau thi bom chinh dwoc dwa vao hoat dong. Khi mudn thu day hoac
xdng day ta chi can diéu khién tay diéu khién sang phai hodc sang trai thi ddng co thdy lwc sé quay
phai hodc quay trai dé thu day vé hodc xéng day ra. Hién nay dé gidam strc lao ddng cla cac thay
tha trén tau thi da sb cac toi day dwoc bd tri nhiéu tréng day lai bdi moét dong co' thy lwe nhw hinh
2 [1]. Méi toi day dwoc lai béi truc ctia ddng co thay lwe théng qua céac ly hop co khi. Khi can lam
day nao thi ta vao ly hop cho tréng tdi d6 dé 1am day budc tau.

Hinh 2. Toi ddy tau thay véi mét déng co lai nhiéu tréng toi

Trong qua trinh tau xép, d& hang héa trong cang, tai trong cta tau luén thay dbi lam thay dbi
mén nuwéc cla tau. Ngoai ra khi tau ndm trong céng con chiu ang hwéng rat Ién cla thiy triéu. Chinh
vi vy ma céc thly tha luén phai diéu chinh lai strc cang cla day budc tau bang t&i dé duy tri strc
cang cta day khong dbi. Bé cac thuy tha khéng pha| quan tam dén day budc tau trong qua trinh tau
xép hodc d& hang hoa trong cac cang, cac toi quan day nay phai dwoc hoan cai dé co thé ty dong
diéu chinh strc cang ctia day budc tau khi tau 1am hang hoac khi thay triéu thay di tai cac cang. Cac
hé théng nay thiét ké sao cho khdng phai hoan cai hé théng hién tai, hé théng van hanh don gian,
dé& dang va tin cay, chiu dwoc diéu kién khac nghiét ctia méi trwdng trén tau thay.

Dé thiét ké hé théng tu dong diéu chmh strc cang day budc tau, ta nghién ctru nguyén ly tw
dong diéu chinh strc cang ctia mot ruld quén day dat trén hai bé d&, hai bén co6 b tri 16 xo chiu xoan
Cac 10 xo nay moét dau cb dinh vao ruld, mot dau cb dinh vao bé d& truc ruld. Trén ruld dwoc quén
v&i nhiéu vong day va mét dau day duoc cd dinh vao ruld, con moét dau day tho ra dé co thé kéo
dwoc day nhw hinh 3 [2].

Bé do truc

Lo xo chiu xodn

Rul6 quén day Day chiu kéo
— i
>

Hinh 3. M6 phéng nguyén ly tw déng diéu chinh stkc cdng diy
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Khi ta kéo dau day véi mét lyc kéo nhét dinh Iam cho day trén ruld dwgc xong bét ra va cac 1o
X0 bi nén lai. Néu ta gilr dau day véi mét sire kéo Tp nhat dinh, Iwc kéo Tp tao ra mét mémen xoan
trén rulé Mt nhw sau :

M, = 1)

Mémen xoan Mt [am cho cac ruld quay va 16 xo khi nay bi xoén lai v&i mét lwc xodn nhét dinh.
Lwc xoan F cua 16 xo dwoc xac dinh bang cong thirc sau :

F=ko 2
Va 16 xo sé tao ra mdt mémen xoan Myx:
M, = FD, _ k&.D 3)
2 2

Trong d6 k 1a do cirng 16 xo (N/m); @1a goc xoan 16 xo (rad); F la lwc xoén 16 xo (N); Dix la
dwdng kinh 16 xo (m); Tp la strc cang cta day (N); Dre la dwdng kinh ruld (m).

Khi mémen xoan 16 xo Mix can bang véi mémen Mr do lwc Tp tao ra trén truc ruld (Mix = My)
thi ruld dirng quay. Néu ta tang lwc kéo cta day va khi nay Mt > Mux thi rulé tiép tuc quay va 16 xo
tiép tuc bi nén lai. Néu ta gidm bét lwc kéo cta day thi khi nay mémen do lwc xoan 16 xo Mix > Mr
nén |6 xo sé quay ruld theo chiéu nguoc lai va day sé bi kéo cang lén.

Tir nguyén ly tw dong cang day cda ruld nhuw hinh 4, ta di thiét ké hé théng tw dong diéu chinh
src cang cho toi quan day buéc tau nhu sau: Véi hé thdng thay Iwc toi quan day nguyén ban nhw
trén hinh 1 ta thiét ké thém mot hé théng thiy lwc phu cé cdng suét nhd song song véi hé théng nay.
Hai hé thdng nay cé chung mét dong co thay lwc va ching hoat déng doc lap véi nhau béi cac van
ch&n. Khi tau cap ciu hodc rdi cang thi hé thdng thiy lwc chinh 1am viéc va hé théng thay lwc phu
dirng lam viéc. (0] trang thai nay van chan clia hé théng phu dong lai, con van chan cla hé théng
chinh m& ra nhw hinh 4.

Toi quan day P L
' Tay diéu khién toi
Dong co thily lyc Cot trong lc

BAu lam mat

Kinh nhin

r

Bom chmhv n toan
1]
S!
— |
T .

Bom dAu diéu khién

Két chira dau

Hinh 4. Hé théng thay Iwc toi quan day cé b tri hé thdng tw déng diéu chinh sirc cdng day
buéc tau khi hé théng chinh hoat déng

Khi tau xép hodc d& hang trong cang thi hé théng thay lwc chinh divng hoat dong va hé théng
thady lwc phu dwoc dua vao hoat dong dé tw dong diéu chinh sirc cang cho day budc tau. Khi nay
van chan trén hé thdng chinh déng lai, van chén trén hé thdng phu mé ra, tay diéu khién cta dong
co thay lwc dat & vi tri thu day (can diéu khién gat sang phai) nhw hinh 5.

Nguyén Iy hoat dong tr dong ctia hé thdng thay lwc phu nhw sau: Ta khéi déng bom dau diéu
khién clia hé thdng phuy, khi nay dau thiy lyc t bom dau diéu khién sé cép téi dong co theo chiéu
thu day. bong co thay lwc lai tréng tdi s& cé xu hwéng quay tang trbng toi dé thu day va cac phanh
cta tréng t&i ludn dwoc nha ra do ap suét dau thay lwc ctia phan cao ap trong hé thong thwe hién.
Tuy nhién dong co cd quay dugc hay khong phu thudc vao ap suét dau thuy lwc cap vao dong co
(do bom dau dleu khién tao ra) va sirc cang cla day budc tau. Néu ap suat dau cap vao dong co
tao ra mdmen xodn Mx trén truc dong co can bang v&i mémen ta| Mr do strc cang cua day budc tau
tao ra thi dong co sé& khéng quay tréng tdi duoc, cac thong s nay coi la théng sb dinh mac va ky
hiéu la Mxn, Mn. Khi strc c&ng clia day budc tau vi ly do ndo dé tang lén (khi tau ndi 1én) 1am mémen
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tai Mt > Mx, thi day budc tau sé bi kéo cang ra va tang trong toi bi quay theo chiéu x6ng day, dong
co thuy lyc bi cuwdng bire quay theo chiéu nguoc véi chidu quay do ap suét ctia dau thay luc tao ra,
d4u trong dong co thiy lwc phan cao ap sé dwoc hoi nguoc vé thap ap qua van an toan. Khi tréng
toi bi kéo quay nguorc lai Ia day x6ng bét ra va Mr sé glam xubng cho dén khi Mr = Mxn thi trong toi
sé khong quay nlra. Néu vi ly do nao d6é ma strc cang cla day buéc tau gidm xuong (tau chim xuong
do xép hang) lam Mt gidm xubng, khi ndy Mr<Mxn, ddng co thly lwc sé quay trong toi theo chiéu
thu day dé thu bét day lai lam strc cang cla day tang l1én, My tang Ién cho dén khi Mt = My, thi déng
co dirng quay tang tréng toi.

Toi quén day . N
. ¢ Tay didu khién toi
Bong co thiy luc / Cot trong luc

Bau lam mét

Kinh nhin

\ 7 =
gl oy || o
=~ NG s ‘= = P
Van déng /Y s
Bomchmhwﬁmnamuan ——?
i =
<Ly Bom tay ‘;
(- et
/ Két chira dau

Bom déu diéu khién

Hinh 5. Hé théng thay Iwc toi quén day cé b tri hé thdng tw déng diéu chinh
stec cdng day buéc tau khi hé thong phu dwa vao hoat déng tw déng

Nhuw vay, khi hé thdng thay lwc phu dwa vao hoat dong thi né sé tw ddng duy tri cho day buédc
tau ludn cé mot stre cang 6n dinh va cac thay tha khdng can phai quan tam dén sirc cing cla cac
day budc tau. Dé thiét ké hé théng tw dong diéu chinh strc cdng cho t&i quan day thi ta di tinh toan
thiét ké theo thir tw sau.

3. Tinh toan thiét ké hé thong tw dong diéu chinh slrc cing day budc tau thay
3.1. Xdc dinh &p suat |am viéc cda bom phu

Dé tinh toan ap suét lam viéc cta bom phuy ta dwa vao phwong trinh can bang mémen trén tryc
cla trong toi. Phwong trinh can bang mémen trén tryc trong toi dwoc biéu dién dwi dang [3]:

My —M, —M; —M,, =0 (4)
Trong do: My 1a mdmen xoan trén tryc dong co' (Nm), Mr Ia mdmen can do ma st trén cac 6
dd (Nm), My la mdmen quén tinh do khdi lwgng cua tang trong toi khi quay co gia tdc sinh ra (Nm).

Khi & trang thai can bang, mémen xoén dinh mc trén truc clia dong co' Mx, can bang véi
momen tai dinh m&c cla trong day Mr, do strc cang clia day tao ra va trong t&i quan day khong
quay, khi dé phuwong trinh (4) c6 dang nhw sau:

M,,—M;, =0 (5)
Sau day ta di xac dinh gia tri mémen Mxq, trén truc ctia dong co' va Mr, trén truc cla tréng toi.
Mdmen xodn dinh mdec trén truc déng co’
Moémen xoén trén truc dong co dwoc xac dinh theo cong thirc sau [3]:
M,, =V.p,, (Nm); (6)
Trong d6 V 1a Iwu lwgng riéng cua déng co thay lwc (m3/vong quay); pn la ap suét dinh mae
cla dau thay lwc trong dong co (Mpa).
Mdmen téi dinh mdrc do sire cdng cta day tao ra trén truc tréng toi
Momen tai dinh mlrc do slrc cang cla day tao ra dwoc xac dinh theo céng thirc sau:
M., =T,.r, (Nm) (7)
Trong d6 T, la strc cang dinh mc cla day tac dung Ién tréng toi (N); rr 1a ban kinh tréng toi
day (m).
Nhw vay phwong trinh can bdng mémen trén truc tréng t&i sé c6 dang sau:
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Vp,-T.r, =0 8
Va &p suét lam viéc cta bom phu sé |a:
T.
p, =2 (Mpa) ©)

Tw cong thire (9) ta sé xac dinh dwgc ap suét lam viéc ctia bom phu va ap suét d&t van an
toan ctia hé théng phu.

3.2. Xac dinh Iwu lwvong ctia bom phu

) DPé xac dinh lwu lwong cta bom phu ta dwya vao phuwong trinh lién tuc cta dong chay trong hé
thdng phu. Phwong trinh lién tuc ctia dong dau chay trong hé thong phu dwoc xac dinh nhw sau [3]:

Q,=Q,+Q, (10)
Trong d6 Q_ la lvu Iwgng cta bom thuy lwc phy, lit/phdt; Q l1a lwu lwong dau ro lot & bom phu
va dong co thiy lue, Iit/phat; Q, Ia Iwu lwgng dau lam viéc can thiét clia dong co thly luc, lit/phdt.
Xéc dinh Iwu lrong dau ro lot trong bom phu va déng co’ thay luc
Lwu lwong dau ro lot trong bom phu va dong co thaly lwc dwoc xac dinh theo cong thire sau [3]:

Q, =Q.r” +Q,r (lit/phut); (11)
Hé sb ro lot trong bom phu roB duwoc xac dinh theo cong thirc sau:
o =Q-n); (12)
Hé sb ro lot trong dong co thay lwc roA dugc xac dinh theo cong thirc sau:
' =0-7); (13)
Nhuw vay:
Q :QB(]-_U:)"'QA(]-_UOA) (14)

Trong do 77(;3 : hiéu suét thé tich cGa bom phu; n(f: hiéu suét thé tich cta déng co thay luc.
Hiéu suét thé tich ctia bom phu va déng co thay lwc thwong 1y trong khoang 0,6-0,8.

Xdc dinh Iwu Iwong ddu can thiét diéu khién déng co’ thiy luc Qa

Lwu lwong dau can thiét diéu khién dong co thay lwc dwoc xac dinh theo cong thire sau:

30V O 403 _y i, 107 (itiphut); (15)
T

A

Voi: o, = ”ég’*

Trong d6 @, 1a tbc d goc trén truc clia ddng co thiy lwc khi diéu khién strc cing cta day béi

hé théng thay Iwc phy (rad/gidy); téc dd goc trén truc dong co @, =1, . V&iilaty sb truyén gitra
truc déng co thay lwc va truc tréng toi. @; 1a tbc dd goc trén truc cla tréng toi quén day khi diéu
khién toi bang hé théng phu (rad/giay). na la vong quay cla truc dong co thiy Iwc khi diéu khién
bang hé thong phu (vong/phut). . )

Nhuw vay phwong trinh lién tuc clia dong dau chay trong mach cao ap dworc viét dwéi dang:

30V .w
Qg :QB(1_77(;3)+QA(1_770A)+—A-103- (16)
Hay:
30V. 30V.
QBZUAB(T%.los.(l_WT%osJ an
o
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Hay:
5= %[30'\/—'@’*.103.(2 — 77;*)] , (Ii/phat) (18)
o
Hay
1 3 A e
Qs :n—B(\/.nA.lo (2-n2)). (iuphat) (19)
0

Tw cong thire (18) hay (19) ta co thé xac dinh dwoc lwu lweng cla bom phu va loai van an
toan trong hé thong phu.

3.3. Xédc dinh kich thwéc dwong 6ng cda hé théng thay luc phu

~ Twlwulwong cia bom phy, ta chon téc do luvu dong clia chét 16ng trong 6ng day la va(migiy),
toc do lwu dong cua dau trong ong hut la vy (M/giay), ta co thé xac dinh dwoc dwdng kinh éng day
dg (m) va 6ng hat dy (m) ca bom phu nhw sau:

£ 107 =y, D 107
=V, —. =V, —— , (Iit/phut
QB a o4 h o4 (lit/phut)

/ 24Q 24Q
d = " xB X d = B 20
d d.lOZ (m) h h.102 (m) ( )

T cac thdng sb &p suét lam viéc pn, lwu lwong ciia bom Qg, dwdng kinh dwdng 6ng hat dy
va duwong 6ng day dgs clia bom ta cé thé thiét ké dwoc hé thdng thiy lwc tw dong diéu chinh strc
céng cua trong t&i quan day, chiéu dai 6ng cta hé thdng phu tly thudc vao vi tri bé tri bom phu va
éng ngan nén bé qua tén that cta éng.

4. Két luan

Suy ra:

Khi thiét ké cac hé théng thay lwc toi quan day thém mét hé thdng thay lwc phu song song thi
khi tau 1am hang trong cang hé thdng phu nay sé tw dong diéu chinh strc cdng cho cac day budc tau
ma khéng can dén bom chinh. Diéu nay sé duy tri cac day budc tau luén cé mét strc cang nhéat dinh,
dam bao an toan cho tau trong qua trinh 1am hang trong cang, gidm strc lao ddng cho thuyén vién
trén tau thay.

Hé thdng thiy Iwe phu nay cé két cdu don gian, van hanh don gian, an toan va tin cay voi gia
thanh chi phi twong dbi thap. Hé théng nay cé thé hoat dong dwoc trong moi diéu kién thoi tiét, khi
hau khéc nghiét trén tau. Chinh vi vay ma hé thdng tw déng diéu chinh sirc cing day budc tau nay
hoan toan cé thé 4p dung vao thuc té dé trang bi cho céac tau thay.
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KINH TE - XA HOI

DU BAO NGAN HAN SAN LWONG HANG HOA THONG QUA CAC BEN CANG
THUOC CONG TY CO PHAN CANG HAI PHONG NAM 2017
SHORT-TERM FORECASTING OF CARGO THROUGHPUT AT THE HARBORS
OF HAI PHONG PORT JOINT STOCK COMPANY FOR YEAR 2017

NGUYEN HONG VAN, BUI HAI PANG
Trwong BPai hoc Hang hai Viét Nam
Tém tit

Trong giai doan hién nay, viéc dw béo ctia cdng déng vai tro hét sirc quan trong. Tuy nhién,

trén thuc té céng tac dw bao & céng hién nay méi chi chu trong nhiéu vao dw béo trong trung

han va dai han ma khéng tép trung vao dw béao trong ngdn han vé san lwong hang héa théng
qua. Bai béo nay trinh bay khéi quét co s& ly luén vé dw bo va cac mé hinh dw béo trong
ngén han, ttr dé van dung cac mé hinh nay dé dw béo ngdn han sén luwong hang héa théng

qua céc bén céng thuéc Céng ty ¢ phédn Céng Hai Phong ndm 2017.

Twr khéa: Hang héa théng qua, Dw bao ngén han.
Abtract

In the current period, making forecasts plays a very important role in the activities of ports.

However, people only focus on the medium and long term forecasts without focusing on short

term forecasts of cargo throughput in ports. This article presents an overview of forecasting

and forecasting models in the short term, thereby applying these models to forecast cargo

throughput at the harbors of Haiphong Port Joint Stock Company for year 2017.

Keywords: Cargo throughput in ports, Short term forecasts.
1. Dat van dé

Cang Hai Phong ném trong hé thdng van tai hang hoa béng dwéng bién va Ia cang téng hop
cép quéc gia. Theo con sb thong ké qua cac nam, hon 90% Iu’o’ng hang héa xuét - nhap khau khu
vire phia Bac la qua cac cang & Hai Phong, trong do ty trong san lwgng hang thdng qua cang chinh
chiém t&i gan 80%. Dé dap (rng dwoc lwong hang hoa Ion va cé xu hwdng ngay cang tang nhw vay,
cbng tac dw bdo dwoc danh gia la cé y nghia rat quan trong dbi véi sw thanh cdng clia toan bd céng
ty. Chi khi cac dy bao la chinh xac va kip th&i thi mai gitp cac nha quan ly trién khai dwoc cac ké
hoach béc xép hang héa hiéu qua va xa hon la hoach dinh cac chién lwoc hién dai hoa hé théng
cang nhu day nhanh tién d6 xay dwng, cai tao lubng vao cang, cai tién cong nghé xép d&, phat trién
cdng mai dé gidm chi phi, gidm thoi gian 1am hang va giai phéng nhanh tau ra vao cang.

Tuy nhién, trén thuc té, cdng tac dw bdo cla cang hién nay van chwa dwoc quan tam ddng
murc, dan t&i két qué khong mong mudn. Trwdce day, trong quy hoach cadng bién Hai Phong xac dinh
dén nam 2010, san lwong hang héa thédng qua Cang Hai Phong chi dat tir 8,5 dén 10 triéu tAn. Song
thuc té vao nam 2010, cadng Hai Phong da don t&i 16,4 triéu tan, vwot xa téi 6,4 triéu tan véi du béo.
Su tinh toan sai léch nay da dan dén tinh trang Un tac thuwdng xuyén bén trong cang ciing nhw trén
tuyén QL5.

Ngoai ra, cdng tac dw bao & cang hién nay maéi chi chd trong nhiéu vao dw béo trong trung
han va du bao trong dai han ma khoéng tap trung vao dy bao trong ngén han vé san lwong hang hoa
théng qua. Néi cach khac, cong ty thwong du bao san lwgng hang héa thdng qua cac bén cang theo
ndm ma bd qua buéc dy bao san lwong hang hoa théng qua theo thang. Diéu nay dan dén viéc lap
va thye thi cac ké hoach tac nghiép khong duoc sat véi thye té. Vi vay, muc dich cla bai bao nay
la théng ké mot vai mé hinh dw bao trong ngén han va tir d6 van dung dé dy bao theo cac thang vé
san lwong hang héa théng qua cac bén cang thudc Céng ty cb phan Cang Hai Phong dén nam 2017.

Vé phwong phéap nghién clru, nhédm tac gia da s& dung cac phwong phap théng ké va cac
phwong phap dinh lwgng véi sy hé tro cia cac phadn mém thdng ké nhuw Eviews 8 va Microsoft Excel
2016.

2. Dw bao va cac mé hinh dw bao trong ngén han

Dw bao la “cac tién doan tdng hop cé cén cr khoa hoc, mang tinh xac suat vé mdc dd, noi
dung, cac méi quan hé trang thai, xu hwéng phat trién ctia déi twong nghién ctru hodc vé cach thirc
va thoi han dat dwoc cac muc tiéu da dé ra trong twong lai” [1].

N6i cach khac, nguoi 1am cong tac dw bao sé can clr vao nhirng sb liéu thu thap dworc trong
qua khtr dé tlr dé tién hanh x& ly, danh gia théng qua cac mé hinh toan vé xu thé van déng cla
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chudi sb liéu. Mot du bao tét sé gitp ich rat nhiéu cho té chirc trong viéc hinh dung truéc dwoc
twong lai va tir d6 sé c6 nhirng dinh huwéng phu hop [2].

Can c& vao dd dai thoi gian clia dw bao, ngwoi ta phan chia dy bao thanh dy bao dai han,
dw béo trung han va dw bao ngan han. Dy bdo ngan han “la dw bao cé tAm xa dw bao rat ngén, co
thé tudn, thang... dén dwdi mot nam, thudng dwoc dung cho cac quyét dinh mua sam, diéu do cong
viéc, phan giao nhiém vu, can déi cac mét trong quan tri tac nghiép” [1].

Céac mé hinh thwéng dwoc siv dung trong dw bao ngan han cé thé ké dén nhu:

- Céac mo6 hinh dw bao thé: dw bao thé gidn don, dw bao tho diéu chinh;

- Cac m6 hinh dy bao trung binh: dw bao trung binh gian don, dw bao trung binh di dong;

- Céac mo hinh san mi: dy bao san mi gidan don, dw bao san mi Holt, dy bao san mi
Winters;

- Céac mb hinh xu thé: tuyén tinh, bac hai, bac ba, tuyén tinh - log, log - tuyén tinh,...

- Phuwong phap phan tich: mé hinh nhan tinh, mé hinh cdng tinh.

Tuy vao tirng chudi sb liéu cu thé va cac diéu kién ap dung ma ching ta s& quyét dinh lwa
chon cac mo hinh nao dé tién hanh du bao.

3. Dw bao ngan han san Iwong hang héa théng qua cac bén cang thudéc Cong ty cé6 phan Cang
Hai Phong nam 2017 [3]

Sau khi tién hanh thu thap sb liéu vé san lwong hang hoa théng qua cac bén cang thuéc Cong
ty C6 phan Cang Hai Phong tlr thang 1 ndm 2003 dén thang 12 ndm 2016, ta thu dwoc dd thi & hinh
1 sau:

2.800

2.400

2.000 -

1.600

1.200

800

400 -

O \\\'\\\'\\\'\\\'\\\'\\\'\\\|\\\'\\\'\\\'\\\'\\\'\\\'\\\
Jan 2003 Dec 2016
Hinh 1. Bé thj san Iwong hang héa thong qua cac bén cdng thuéc Céng ty cb6 phan cang Hai Phong
theo thédng tir ndm 2003 dén ndm 2016 (dvt: nghin tan)
(Nguén: Phong Ké hoach théng ké - Céng ty cé phén céng Hai Phong)
Qua hinh 1, ta thay chubi s6 liéu vé téng san Ivgng hang hoa thdng qua cac bén cang thugc
Cong ty cbd phan Cang Hai Phong la chudi s6 liéu co yéu té xu thé két hop véi mua vu. Dau tién la
yéu t xu thé, tr thang 1 nam 2003 dén thang 12 nam 2016, téng san lwong hang héa thdng qua
cac bén cang thudc Cong ty po ph~an Cang Hai Phong bién dong lién tuc. M&c du sé lwong hang héa
thdng qua khong gia tang deu moi nam, tuy nhién, xu hwdng chung xét trong ca giai doan nghién
ctru la xu huéng tang. Ngoai ra, chudi so liéu trén con ton tai yeéu to mua vu. Cu the, tong san lwong
hang héa thdong qua thwong gjém manh vao nhirng thang dau nam (thang 1, thang 2, thang 3) va
thwdng cé sw gia tdng dang ké vao nhirng thang cudi nam (thang 11, thang 12).
Céac mé hinh du bao ngén han ap dung véi chudi sé liéu xu thé két hop mua vu la:
- Dy béo thé diéu chinh xu thé va mua vy;
- Dy bao san mi Winters;
- D b&o thé diéu chinh xu thé;
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- Dy bao san mi Holt;
- Dy bao bang ham xu thé (xu thé tuyén tinh).

Voi sy hd trg cia phan mém Eviews 8, ta tién hanh danh gia cac mo hinh trén dé két luan
xem mo hjnh nz:ao cho sai s6 la nhé nhat (chénh léch gilra gia tri thwc té va gia tri dw bao ttr mo hinh
la nhoé nhat). Két qua dworc trinh bay & bang 1:

Béng 1. Sai s6 ctia céc mé hinh dw bdo sén lwong hang héa théng qua céc bén céng thuéc
céng ty cé phan cang Hai Phong trong ngén han

STT M6 hinh dw béo Sai sé dw bao
1 Du bao thé diéu chinh xu thé va mua vu RMSE = 173.070,321
2 Dy bao san mi Winters RMSE =95.523,59
3 Dw béo thd diéu chinh xu thé RMSE = 158.816,044
4 Dv bao san mi Holt RMSE = 95.655,53
5 Dw bao bang ham xu thé RMSE = 120.160,5

So sanh cac mo hinh dy bao & bang 1 thi ta c6 RMSE (Root Mean Square Error - Can bac
hai clia sai sb binh phwong trung binh) clia mé hinh san mi Winters |a nhé nhat nén ta lwa chon mé
hinh dw bao cho san lwong hang hda théng qua la moé hinh san md Winters.

V&i sy tro gitip clia phan mém Eviews 8, ching ta tinh toan dwoc cac két qua dw bao bang
phwong phap san mii Winters cho san Iwong hang hoa thong qua cac bén cang thudc Cong ty cb
phan cang Hai Phong & bang 2 nhw sau:

Béng 2. Két qua duw bdo theo thang san Iwong hang héa théng qua (dvt: tin)

STT| Thang Ket ng de | g7 Thang Ket ;‘;‘j‘ d
1 | 01/2017 2.209.116 7 07/2017 2.346.033
2 | o02/2017 1.775.513 8 08/2017 2.293.650
3 | 03/2017 2281511 9 09/2017 2.230.434
4 | 042017 2.307.002 10 10/2017 2.356.570
5 | 052017 2.349.407 11 11/2017 2.377.439
6 | 06/2017 2.326.599 12 12/2017 2.550.807

T két qua dy bao theo thang san lwong hang hoéa théng qua & bang 2, ta thay nhin chung
san lwong hang hoéa théng qua cac bén cang thudc Cong ty ¢ phan cang Hai Phong dwoc dw bao
la tiép tuc tuan theo xu thé tang két hop xu thé mua vu nhw trong qua khir. Cu thé, so sanh két qua
dw b&o vé san lwong hang héa thong qua clia cac thang trong nam 2017 téi day véi cac thang trong
giai doan trwdc, mot xu huéng chung cé thé thay la xu huwéng tang.
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Hinh 2. Bé thi két qua dw béo theo thdng sén lwrong hang héa théng qua
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Ngoai ra qua dd thi hinh 2, dé dang nhan thay xu hwéng mua vu trong giai doan nhung thang
sap t&i lai tiép tuc xuéat hién trong chubi s liéu vé san lwong hang hoa thong qua. Téng san lvong
hang héa théng qua tiép tuc gidm manh vao nhirng thang dau ndm (thang 1, thang 2, thang 3) va
phuc héi dang ké vao nhitng thang cui ndm (thang 11, thang 12).

Kiém nghiém bang thuc té qua so sanh két qua cta du bao véi san lwong théng qua céc chi
nhanh thuéc Céng ty cd phan cang Hai Phong trong thang 1 va thang 2 ndm 2017 (dat 1an lwot la
2.214 nghin tan va 1.778 nghin tan), ta thAy nhirng sai sé nay la rat nhé (sai s cla két qua dw bao
so véi thuc té thang 1 1a 0,2% va thang 2 1a 0,1%), trong khi pham vi cho phép cltia cac mé hinh dw
bao sai léch so voi thue té 1a dwsi 10%.

4. Két luan

Bai bao da trinh bay tém tét co s& |y luan vé du bdo va cac mé hinh dy bao trong ngan han,
ddng thoi da van dung cac mé hinh trén dé dw bao ngén han san lwong hang héa théng qua céac chi
nhanh thudc Céng ty c6 phan cang Hai Phong dén nam 2017. Sau khi do lwéng mire d6 chinh xac
cla cac mé hinh théng qua sai sd dy bao, nhédm tac gia tr d6 da lwa chon dwoc ra mé hinh phu hop
nhat 1a mé hinh san md Winters dé tién hanh dw bao. Tt d6 cho ra cac két qua dw bao dang tin cay
vé san lwong hang hoa théng qua cac bén cang thudc Cong ty ¢d phan cang Hai Phong cho thang
nam 2017.

Nhw vay, cac két qua dw bao nay cé thé dwoc xem nhw 1a mot nguén tai liéu tham khao, mét
goiy dé Ban lanh dao Cang cung cac phong ban lién quan Iay do lam co s& dé co nhirng ké hoach
ngan han dbi v&i viéc dau tu, nang cap co s& vat chat va dé ra nhirng phwong an xép d& hiéu qua,
tlr d6 tranh dwoc tinh trang un tdc hang, khéng dap (rng dwoc lwong hang dén cang, gay ra nhirng
lang phi khéng dang co.
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CAC DOANH NGHIEP CANG BIEN VIET NAM - ('NG DUNG CUA MO HiNH
DUONG BAO SAN XUAT NGAU NHIEN
THE RELATIONSHIP BETWEEN FINANCIAL ABILITY AND TECHNICAL
EFFICIENCY OF VIETNAM SEAPORT ENTERPRISES - AN APPLICATION OF
STOCHASTIC FRONTIER APPROACH

NGUYEN HONG VAN, HOANG THI PHUONG LAN
Trwong BPai hoc Hang hai Viét Nam
Tém tit
Van tai bién luén la mot nganh céng nghiép trong diém & Viét Nam duoc sw quan tédm
clia céc cép chinh quyén va céc nha déu tw. Vi thé phan tich hiéu qué cia cac doanh
nghiép cang bién luén la mét chii dé ma cac nha nghién ciru kinh té déc biét quan tam.
Trong bai viét dui déy, bang viéc st dung mét phwong phap phén tich dinh luong tién
tién (mé hinh duong bao san xuéat ngéu nhién cia Battese va Coelli), nhém tac gid da
tinh toén hiéu qua ky thuat tai mét sé céng bién trong diém Viét Nam giai doan 2010 —
2015 ciing nhw danh gié sw tac déng cua céc yéu té ndng luc tai chinh dén hiéu qué ky
thuét cta cac cang bién nay.
Ttr khéa: Hiéu qué ky thuét, duong bao ngdu nhién, nang Iuc tai chinh
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Abstract
Sea transportation is always a key industry in Vietham and it is concerned by the
authorities and investors. Therefore, analyzing the efficiency of port enterprises has
always been a topic that economic researchers particularly interested. In this paper, by
using an advanced quantitative analytical method (the Stochastic Production Frontier
proposed by Battese and Coelli), the authors estimated the technical efficiency at a
number of crucial Viethamese seaport enterprises in the period of time from 2010 to 2015
as well as assessing the impact of financial capability factors on their technical efficiency.

Keywords: Technical efficiency, stochastic frontier, financial ability.

1. Pat van dé

Theo sb liéu bao céo cda Lién Hiép Quoc (UNTCAD 2013%), trong vong hai thép ky qua, ty 1€
tang truo’ng clia thwong mai hang hai dat xap xi 5%, gap doi ty 1& tang trwdng GDP toan cau. Sv
phat trién nay da dat ra cau hdi cho cac hoc gia: Liéu rang cac cang bién cé thuc sy dat nang suét
cao dén nhw vay khéng? Trong céc yéu té dnh hwdng dén nang suét, hiéu qua k¥ thuat (hiéu qua
do s dung hop Iy cac ngudn lwc hién co) déng vai trd dac biét quan trong. Thém vao dé, cac nghién
ctru thwe nghiém da chi ra réng hiéu qua k¥ thuat clia cac cang bién phu thudc vao rat nhiéu yéu té
nhw phwong phap danh gia, cac yéu td khach quan, cac yéu té chd quan trong dé cé nang luc tai
chinh (Odeck va Brathen, 20122)

K& tlr khi Farrell (1957)3 gi6i thiéu “Ham Giéi Han” (Frontier Function), rat nhiéu hoc gia da
st dung khai niém nay dé lwong hdéa hiéu qua va ndng suat. Tinh dén thdi diém hién tai, cé ba
phwong phap tiép can chinh dang dwoc khai thac str dung do 1a hwéng tiép can “phi tham sé”, “ban
tham s6” va “tham s&”. M&i phwong hwdng tiép can trén dwoc st dung cho nhirng tinh huéng nghién
ctru cu thé, do d6 ngwdi nghién clru can xem xét can nhac nhiéu yéu tb trwéc khi dwa ra lwa chon
cho hwéng tiép can. Trong bai bao nay, tac gid chi tap trung giai thich va phan tich phwong hwéng
thir ba.

Hwéng nghién ctru nay st dung phwong phap thdng ké dinh lwong dé xac dinh “ham gidi han
san xuat’. Meeusen, Van den Broeck (1997)* Ia mét trong nhirng nguoi dau tién dé xuét “ham gioi
han san xuét ngau nhién” (Stochastic frontier production function). Sau dd, da cé rat nhidu nghién
ctru gia tri tim cach mé& réng va ung dung md hinh nay. Ham gi&i han san xuét ngéu nhién nay doi
hdi sw ton tai yéu té phi hiéu qua ky thuat trong qua trinh san xuét mot yéu td dau ra nhét dinh. Boi
I& dbi véi phuwong phap nay, phan sai sb clia ham san xuét bao gébm hai phan: phan nhiéu (khéng
giai thich dwoc) va phan phi hiéu qua ky thuat.

2. Lwa chon mé hinh va phwong phap phan tich

Trong qua trinh phat trién cac mé hinh theo phwong phap nay, mét sé hoc gia con tim hiéu
vé céac yéu tb tac dong dén hiéu qua ky thuat. Trwdc day, viéc danh gia tac dong cuta cac yéu té
ngoai sinh dén hiéu qua k¥ thuat dwoc wéc lwong théng qua viéc wéc lwong hai md hinh riéng 18:
mo hinh ham sdn xuat va md hinh cac yéu t tac dong dén hiéu qua san xuéat. Tuy nhién mot sb
nghién ctru (Battese & Coelli, 19955 Wang, 20026) d4 chi ra rang, cach lam nay sé dan dén hién
two’ng phuong sai thay déi” (heteroskedasticity) cling nhw su sai léch trong két qua wéc lwong &
ca ham san xuét 1an phwong trinh danh gia tac dong clia cac yéu tb ngoai sinh. Vi vay Battese va
Coelli (1995) d& dé xuat mot mé hinh wéc lwong hiéu qué ky thuat va cac yéu tb tac dong dén hiéu
qua k¥ thuat mét cach déng thdi. M6 hinh nay cling tinh toan dén sw bién thién hiéu qua ky thuat
theo th&i gian

M6 hinh nay dwoc Battese va Coelli mé ta cu thé nhw sau:

Gia st ching ta c6 ham giéi han san xuét ngau nhién:

Yie = exp(xief + Vie — Ur); (1)

Trong do6:

Y;.: dAu ra tai thoi diém t cta doanh nghiép |;

x;.: tAp hop cac yéu té dau vao tai thoi diém t cta doanh nghiép |;

B: hé sb clia ham san xuét can dwoc wéc lwong;

V;.: phan sai s6 (random errors) véi gid dinh phan b ddng nhéat doc lap dwéi dang N (0, 62),
ddng thdi phan bd doc lap véi Uy,

U;;: 1a mot bién khong am, dai dién cho sw phi hiéu qua k¥ thuat. N6 ciing dwoc gid dinh phan
bb doc lap theo dang non N(z;,8, o2);

z;,: tap hop céc bién giai thich dai dién cho cac yéu td tac dong dén hiéu qua ky thuat;

Tap chi Khoa hoc Céng nghé Hang hai S6 50 - 4/2017 94



CHAO MUNG NGAY THANH LAP TRUONG 01/04/2017

8: cac hé sé chwa biét can woc lwong.
Yéu t6 phi hiéu qua kinh té, U,,, trong md hinh (1) con c6 thé dwoc xac dinh dwéi dang sau:
Uip = 26 + Wy;
Trong d6 bién ngau nhién, W;,, dwoc xac dinh béi phan phéi dang nén, vai diém chop la—z;.s.
Gia dinh nay phl hop véi gia dinh vé phan phdi cia U;, dwéi dang N(z;,8, .2).
Dé xac dinh cac hé sb cta (4) va (5) mot cach ddng thoi, Battese va Coelli (1995) s dung
phuwong phap “Uéc lvgng hep ly cwe dai” (Maximum Likelihood Estimation). Ham hop ly nay dwoc
thé hién dwai hai tham sb phwong sai la 62 = o2 + o2vay = 2/0?.
Hiéu qua k¥ thuat cia hoat dong san xuét déi véi doanh nghiép i tai thoi diém t dwoc xac dinh
b&i phwong trinh sau:
TE; = exp(—U;) = exp(—z;6 — Wy,);
3. Lwa chon ham san xuét va cac bién s6
Dé s dung m6 hinh BC (1995), viéc dau tién ching ta phai lam |a xac dinh mét ham san xuét
cu thé. & day, tac gi_é\ lwa chon s dung ham san xuat Cobb-Douglas va dang Translog ctia ham
gi¢i han san xuat ngau nhién sé dwoc viét dwdi dang:

LnY; =

Bip(InXq * InXyi) + Biz(InXqye * InX34) + 323(lnX2w * lan) + Vi —

Trong do:

Trong do:

X1: Sb lwong xe nang hang (chiéc);
X2: Sb lwong can truc (chiéc);
Xa: Chiéu dai cau bén (mét).
CAc gia dinh vé phan sai s6 (V;;) va yéu td phi hiéu qua ky thuat (U;,)van twong tw nhw phan
tich bén trén, cu thé Vie~N(0, 03 ) vaU, = N*(z;, 8,02).
Ham sb hdi quy cac yéu té anh huwéng dén phi hiéu qua ky thuat dwoc xac dinh cu thé nhu sau:

Uit = 8o + 81214t + 62234 + 83Z3i¢ + 8aZsir + Wig;
Z,;: Quy md cla cang i tai thoi diém t;

Z,;: ty SUAL tw tai tro clia cang i tai thoi diém t;
Z3;.. hé s6 thanh toan ngan han cla cang i tai thoi diém t;

Zy;:ty SUAL I nhuan trén vén tw ¢6 cla cang i tai thoi diém t.

)

©)

By + ByinXy; + BylnXy; + BylnXs; + = 311(lnX1lt)2 += Bzz(lnlet)z += B33(lnX31t) +
L ) Ultv (4)
Y: tong lwgng hang hda thong qua cang (triéu tan);

®)

4. Méi quan hé giira nang Iwc tai chinh va hiéu qua ky thuat - Két qua phan tich thwc nghiém
cac doanh nghiép cang bién Viét Nam giai doan 2010 - 2015

Béng 1. Théng ké mé ta cédc bién sé sir dung trong mé hinh nghién ctru

Théng ké mé ta
Bién sé Pinh nghia Gla trj polech | G4 | Gisgrion
trung chuan nho nhat
binh nhat
Paura | 'ONg luong hang thong | Tong hang hoa ra vao cang | ; g15 916 | 6.184.874 | 880.865 | 21.230.586
qua Y( triéu tan) cd nam
S6 lvgng xe nang hang | Tong sb xe nang hang cudi 23.95 94,95 2 76
Xai(chiéc) nam ’ '
Pau s& | A3n t
vao o Hong can UG 1304 s6 can truc cudi nam 32,27 40,55 6 153
Xa(chiéc)
Chiéu dai cau bén Xs(mét) | Chiéu dai cau bén cudi ndm 1.368,25 1.130,44 425 3.534
Quy md doanh nghiép (Z;) | Logarit nepe tdng tai san 27,30 1,15 24,77 29,39
Nang z PRI IR =
lwe tai | Ty Sudt ty tai tro Z,(%) ;’:: chd so htu trén tong tai 63,43 32,79 | -109,46 96,84
Chl’nh 4 . < 'Y > < ~
cha Hé s0 thanh toan ngan han TaL san ngan han trén no 2.69 1,86 076 733
doanh | Zs(lan) ngan han
nghiép | Ty suat LN trén vén tw co | Loi nhuan sau thué trén vén 5,57 3144 | 14627 3855
Z3(%) chi s& hivu

Co s& di¥ liéu str dung trong nghlen ctru nay bao gdm tam trong sb cac cang bién Ion nhét tai

Viét Nam trai doc tlr Bac vao Nam (Ba cang mién B&c, hai cdng mién Trung va ba cang mién Nam)
trong khoang thoi gian tr nam 2010 dén 2015. Dua trén hai tiéu chi la téng tai san va lwong hang héa
thdng qua, tong tai sén clia tdm cang nghién clru chiém trén 80% gia tri clia toan bd hé thdng cang
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bién Viét Nam (Theo s6 liéu twr Hiép hoi Cang bién Viét Nam). Sé liéu st dung dé ap dung vao mo
hinh cta ham gi¢i han san xuét ngau nhién dwoc chia thanh 2 thanh phan. Thanh phan thir nhat bao
gom sb lieu vé& cac bién sb lién quan dén d3u ra va dau vao cla quy trinh kinh doanh clia cac cang
bién chinh & Viét Nam. Thanh phan thtr hai lién quan dén cac bién sb thé hién nang lwc tai chinh cla
doanh nghiép. Bé dai dién cho néng lwc tai chinh ctia doanh nghiép, tac gia da thu thap sé liéu vé cac
bién s6: quy mé doanh nghiép, tai san ctia doanh nghiép (tai san ngan han, dai han), ngudn vén (ng
phai trd, vén chid s& hiru), doanh thu, loi nhuan, ty suat no, hé s thanh toan ngén va dai han, cac hé
s6 sinh 16i. N6i mét cach tdng quat, thanh phan nay dworc chia thanh bdn nhém chinh: d&c diém chung,
co cAu von, khé ndng thanh toan, va kha néng sinh 1&i ctia doanh nghiép. Dé tranh hién twong da cong
tuyén trong mé hinh tuyén tinh, tac gia da st dung phan mém thong ké Stata dé phan tich ma tran hé
sO twong quan gitra tat ca cac bién. Cac bién sb6 dwoc xem la dat tiéu chuan néu hé sb twong quan
clia nd véi cac bién sb khac nam trong khoang tt 0.2 dén 0.9. Qua budc sang loc nay, tac gia cudi
cuing da chon bén bién sb dai dién cho bdn nhém néi trén bao gém: quy mé doanh nghiép, ty suét tw
tai trg, hé s6 thanh todn ngan han, va ty suat loi nhuan trén von ty co.

Can c vao tinh chét, dac diém va yéu ciu clia md hinh ap dung trong nghién ctru nay, tac
gia lwa chon st dung phan mém Frontier 4.1, mét phdn mém dwoc cung cAp mién phi bi gido sw
Tim Coelli. Cac hé s6 wéc lwgng trong md hinh (1) dwoc thé hién qua bang 2.

Khac va&i cac phwong phap hdi quy khac (chang han phwong phap héi quy tuyén tinh), “U'éc
lwong hop Iy cwc dai” khong thé dwoc gidi thich bang hé sé R2. Thay vao do, & day ching ta st
dung kiém dinh LR (Likehood - ratio test). Gia tri ca tham sb nay tuan theo quy téc phan phéi Chi
binh phwong (trong mé hinh nghién ctru, sb bac ty do bang 10). Khi so sanh chiing ta thay két qua
gia tri tham s6 LR=21.0495 I&n hon gia tri so sanh clGa phan phdi Chi binh phwong & mic 5%
(X3,5 = 18.3070). Vi vay ching ta c6 thé bac bd gia thuyét Ho (md hinh ap dung khéng phu hop) va
két luan rang viéc ap dung mé hinh Cobb-Douglas cho ham gi¢i han san xuét trong trwdng hop nay
I& hoan toan phu hop.

Bén canh tham sé LR, hé sé sigma - squared (02 = o2 + 02) va Gamma (y = 02/d?) déu
mang gia tri dwong va cé y nghia thdng ké & murc tin cay ti thiéu 5%. Diéu d6 cé nghia la sw bién
thién (phwong sai) ctia cd yéu té ngau nhién (v) va yéu té “phi hiéu qua” (u) cia mé hinh nghién ctru
dat dwoc tiéu chuan y nghia thdng ké can thiét. Hay ndi mét cach khac, viéc ap dung yéu té “phi hiéu
quad” & day la dung dan.

Béang 2. Ham gi&i han san xuét ngéu nhién (Frontier 4.1)

Bién s6 Hé s6 wéc lwong Sai s6 chuan t-value
Héng sb 84,3921 %+ 0,9854 85,6463
LnX; 12,1586*** 1,7962 6,7691
LnX, 23,8767+ 1,2331 19,3637
LnXs 15,2381 %+ 2,1796 6,9912
(¥2)(LnXy)? -5,4042%+* 0,3163 -17,0868
(¥2)(LnX,)? -6,5073*** 0,7837 -8,3036
(¥2)(LnXs)? 4,8187* 0,3484 13,8305
(LnX1)(LnXy) 6,6312++* 0,4686 14,1499
(LnX1)(LnXs) 0,6902** 0,2746 2,5130
(LnXz)(LnXs) -3,0085*** 0,3292 -9,1384
Sigma-squared: o 0,0330** 0,0129 2,5617
Gamma: y 0,9023*** 0,0138 65,3834
Log Likelihood 20,0632
LR test 21,0495**

Giai thich bang:
1. Bién phu thuéc: InY
2. Cot bién sé thé hién céc bién sé str dung trong mé hinh (4); cot Hé s6 woc luong thé hién gié tri wéc
lvong cda cac hé sé hdi quy (cac hé sé B); Sai s6 chuén thé hién sai sé cta hé sé wéc luong; t-value
duoc xac dinh bang hé sé wéc Itrong chia do Iéch chuén;
3. *** ** *thd hién sy “di d6 tin cdy théng ké” tiong ing le"in lwot & cac mire 1%, 5% va 10%
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Cudi cling co thé thdy rang, tat ca cac hé sé woc lwong clia cac bién dau vao (InXa, InXz, va
InXs) déu mang gia tri dwong va cd y nghia thong ké. biéu nay thé hién sy phu hop cta ham gidi
han san xuat ma chang ta Iwa chon so voi dac diém co ban ctia mot ham san xuét. P6 13, sw anh
hwéng can bién cuing chiéu cla cac yéu té dau vao san xuét dbi véi diu ra. Hay néi mét cach téng
quat twong déi, khi ching ta tdng mét trong yéu té dau vao lwa chon trong mé hinh (hodc ca ba) thi
dau ra chan chén sé cung tang lén.

Sau khi phan tich ham gi¢i han san xué’t ngéu nhién, viéc phan tich hiéu qua ky thuat ctia cac
cang ciing rat quan trong. Bang 3 thé hién yéu t6 hiéu qua k¥ thuat ctia 8 cang nghién ctu trong
khoang th&i gian tir nam 2010 dén nam 2015.

Bang 3. Hiéu qua ky thuat caa cdc Cang qua cac thoi ky (Frontier 4.1)

T Tén cang 2010 2011 2012 2013 2014 2015 Mean
1 | Cang HaiAn 0,94 0,95 0,96 0,96 0,95 0,94 0,95
> | CangBinh Vi 0,69 0,79 0,80 0,75 07, 0,61 0,73
» | Cang Cailan 0,96 0,93 0,97 0,99 0,99 - 0,97
4 | CangDaNang 0,96 0,96 0,94 0,92 0,90 0,72 0,90
5 | Cang SaiGon 0,97 0,97 0,97 0,96 0,96 - 0,96
6 | CangNhaTrang | 0,58 0,54 0,52 0,60 0,66 0,92 0,64
- | CcangQuyNhon | 0,85 0,88 0,89 0,90 0,78 0,78 0,84
g | CangDéng Nai 0,89 0,91 0,90 0,91 0,91 0,96 0,92

Toan b 0,86 0,87 0,87 0,87 0,86 0,82 0,86

Thoéng qua két qua vé hiéu qua k¥ thuat cla cac cang bién Viét Nam, cé thé thay réng trong
8 cang nghién cru, cdng Sai Gon va cang Cai Lan la hai cang dat hiéu qua trung binh cao nhat va
on dinh nhat (~96%). Hai cang kém hiéu qua nhéat Ia cang Nha Trang va cang Dinh Vi v&i chi sb
hiéu qua binh quan lan lvot twong tng 1a 64% va 73%.

Két qua nghién cu ciing chi ra rang, hiéu qua binh quan cla céc cang bién Viét Nam dang
thé hién mot xu huéng di xudng sau mot thdi gian phat trién. Cu thé, vao thoi diém nam 2010, hiéu
qua cla cang bién Viét Nam & vao mic 85,67%, tang dan déu va dat dinh cao vao nam 2013 véi
murc 87,3%, rbi sau d6 gidm dan xudng gan marc 82% vao nam 2015.

0.88
0.86
0.84
0.82

0.8

0.78
2010 2011 2012 2013 2014 2015

Hinh 1. Hiéu qua cua hé théng cang bién Viét Nam qua céc thoi ky
Muc dich cGia mé hinh nay gidp giai thich méi lién hé gitra nang luc tai chinh véi cac hiéu qua
ky thuat dé ti» dé tim ra cac nguyén nhan lam co s& dé xuét gidi phap nang cao néng lyc tai chinh
mot cach thuyét phuc nhat. Moi lién hé gitra cac yéu t6 nang lwc tai chinh véi hiéu qua ky thuat dwoc
thé hién théng qua phuong trinh (1). Viéc woc lwgng tham sb cla (1)va (2) theo phuwong phap “Uéc
lwong hop ly cwe dai” phai dwoc tién hanh mot cach déng thei. Két qua woc lwong cac tham sb cla
phwong trinh (4) duoc trich xuét tr két qua chay mé hinh badng phan mém Frontier 4.1 nhw sau:
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Bang 4. Nang lwc tai chinh va hiéu qua ky thuat

Bién sé Hé s6 wée lwong | Sai s6 chuan t-value
Hang sb 0,8266 2,2040 0,3750
Quy mé doanh nghiép -0,5196*** 0,0650 -7,9905
Ty suét ty tai tro 0,0482*** 0,0098 4,9184
Hé sb thanh toan ngén han 0,0888* 0,0507 1,7522
Ty suét loi nhuan trén vén ty cé -0,0639*** 0,0213 2,9812

Giai thich bang:
1. Bién phu thugc: phi hiéu qua ky thuat u (inefficiency)
2. Cét bién sb thé hién cac bién sb st dung trong mo hinh (4); cét Hé s6 woe lwong thé hién gia trj wéc
luong cda céc hé sé hdi quy (cac hé so B); Sai s6 chuén thé hién sai s6 cta hé sé wéc luong; t-value
duoc xac dinh bang hé sé wéc luong chia dé léch chuén.

A1

wxx xx % thé hién sw “du dé tin cdy théng ké” tuong tmg lan ot & cac murc 99%, 95% va 90%

th qua hdi quy méi quan hé gitra ndng lwc tai chinh yéu té phi hiéu qua gitp ching ta nhan
dién nhiéu xu hwéng khac nhau:

Thir nhét, vé quy mo doanh nghiép: Bién sb nay duoc do bang céach lay gia tri Iogarlt co s
tw nhién cta tdng tai san. Hé sé wéc lwong cua bién sé nay cé gia tri - 0,52 véi do léch chuén 0,065,
do d6 cé y nghia thdng ké trong mé hinh ngay ca & do tin cay 1%. Gia tri cla hé sé nay cé thé dwoc
giai thich nhw sau: Khi tdng tai san cia doanh nghiép téng 1&n 0,0052%, yéu tb phi hiéu qua sé giam
di 1 don vi. Diéu d6 c6 nghia la quy mé cla doanh nghiép sé& anh hwéng tich cwc dén hiéu qua ky
thuat. Trong pham vi nghién ctru, néu mot cang bién co quy mé cang 16n thi hiéu qua dat dwoc cang
cao. Két qua nghién ctru nay cting phu hop voi rat nhiéu cong trinh nghién clru trwoc, giai thich rang
nhrng doanh nghiép I&n cd nhiéu wu thé canh tranh nhét dinh nhw thwong hiéu, céng nghé, kha
nang ddi pho véi cac bién cb bat thwong...va do do dat hiéu qua k¥ thuat cao.

Ther hai, hé sé tw tai tro. Day 1a mot hé sd thé hién co cu vdn clia mot doanh nghiép va dwoc
tinh bang vén chi s& hiru chia cho téng ngudn vén (hay tai san). Hé sb nay théng thuwéorng sé nam
trong khoang tir 0 dén 1 (trir trwdng hop doanh nghiép lam &n thua 16 lién tiép trong nhiéu nam lién
va loi nhuan am Iy ké da khau triv hét vao vén chid s& hiru). Mot doanh nghiép c6 hé sbé tw tai tro
I&n thé hién kha nang tw chd tai chinh cao. Tuy nhién kha ndng tw chi tai chinh khéng phai lic nao
ciing di d6i v&i hiéu qua. Cu thé trong nghién cu nay, hé sb tw tai tro co hé sé woce lwong 0,048 va
cling co6 y nghia thong ké tai méc tin cay 1%. Diéu nay c6 nghia rdng néu hé sb tu tai tro tang lén 1
don vi, yéu t6 hiéu qua cling tang 1&n 1 don vi. N6i mét cach khac, mot cang nao do co ty Ié von chi
s& hiru cang cao thi cang hoat dong kém hiéu qua. Diéu nay thé hién réng, trong giai doan nghién
ctu, cac cang bién Viét Nam dang quan ly va s dung vén chii s& hiru kém hiéu qua va chi phi st
dung vén chi sé hiru co6 thé sé 1a ganh nang tai chinh trong twong lai gan.

Thir 3, hé s6 thanh toan ngdn han: Hé so nay dai dién cho nhom kha nang thanh toan (hay
tinh 1dng cua tai san) clia doanh nghiép. Hé s6 nay cho thay v&i méi mot ddng no’ ngén han, doanh
nghiép c6 bao nhiéu tién mat dé sén sang chi tra. Néi cach khac, hé sé nay giup do lwong kha nang
déi phé cla ~doanh nghiép v&i cac bién dong tai chinh trong twong lai gan. Twong tw nhu hé sb tw
tai tro, hé sé nay cing mang gia tri dwong va cd y nghia thdng ké & mirc 10%. Nhw vay, mét cang
bién cé kha ndng thanh toan ngén han cang cao sé cang kém hiéu qua. Két qua nay co thé dwoc
giai thich béng cach hiéu tién va cac khoan twong dwong tién 1a cac khoan tai san khéng mang lai
hiéu qua kinh té. Vi vay viéc cac doanh nghiép khong tinh toan dwoc ty 1& dw trir tién mat hop ly
(bao gom cd qua it va qua nhiéu) déu gay ra nhwng thiét hai nhat dinh cho doanh nghlep va qua doé
lam gidm hiéu qua ctia doanh nghiép dé. Két qua nghién ctvu chi ra thuc trang dé cla cac cang bién
Viét Nam.

Bién sé cudi cung dwoc st dung trong mé hinh 1 ty suét loi nhuan trén vén tw cé (ROE). Ty
suéat nay dai dién cho nhém kha n&ng sinh I&i ctia doanh nghiép va dwoc do bang loi nhuan sau
thué chia cho vén chli s& hiru. Thong thuong déi véi ngudi bd vén dau tw, day sé la mét trong
nhi*ng chi tiéu dwoc quan tdm nhiéu nhat. Xét vé& mét logic kinh té, néu mot doanh nghiép lam &n
c6 cang nhiéu lai va ty suat nay cang 16n dong nghia v&i viéc doanh nghiép do lam an hiéu qua.
Logic nay ciling dwoc chirng minh qua rat nhidéu cong trinh nghién ctru thwec nghiém. Két qua nghién
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ctru cua tac gia ciing chi ra mot xu hwéng tuong tw. Hé sb woc lwong cua ty suat nay mang gia tri
am va c6 y nghia théng ké & murc t6i thiéu 1%. Néu mét cang bién c6 hé sb sinh 11 ROE cang cao
thi doanh nghiép dé cang dat hiéu qua ky thuat cao va ngworc lai.

5. Két luan

Két qué nghién ctu thue nghiém da chi ra nhirng xu hwéng tac déng da dang cla nang luc
tai chinh dén hiéu qua ky thuat cia hé théng cang bién Viét Nam. Trong khi quy md doanh nghiép
va ty suét sinh I&i c6 xu hwéng ty 1é thuan véi hiéu qua k¥ thuat thi ty suat no va hé sb thanh toan
lai c6 tac ddng ngwoc lai. Két qua nay kha phu hop véi cac nghién ciru twong tw & hé théng cang
bién mot sb6 nuwédc dang phat trién. N6 chi ra mét thuwe té rdng nganh cdng nghiép cang bién & Viét
Nam thwc sw van con rat nhidu tiém nédng tuy nhién véi quy mé hién tai cac doanh nghiép trong linh
virc nay van chwa thé khai thac hét. Do d6, cac giai phap huy dong vén d& mé rong hoat déng kinh
doanh sé la mét trong nhivng dinh hwéng quan trong nhat cho cac doanh nghiép cang bién Viét Nam
trong twong lai.
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KHAI NIEM HANH PHUC VA NHO'NG NHAN TO
ANH HUONG DEN HANH PHUC

CONCEPT OF HAPPINESS AND FACTORS AFFECTING THE HAPPINESS

TRAN VIET DUNG
Khoa Ly ludn Chinh tri, Trirong Dai hoc Hang hai Viét Nam
Tém tit
Hanh phiic la cung dich trong cuéc séng cta con nguwdi. Cé nhiéu quan niém khéc nhau
vé hanh phuc, tac gia cho rang: Hanh phc la trang théi tinh thén tich cuc & mirc cao cé y
nghia tron ven mang tinh nhédn vén, phan anh, biéu hién gia tri Ilon ma cha thé cé duoc.
C6 6 nhan t6 dnh hudng dén hanh phuc, bao gém: 1/ nhiing déi tuong tac déng Ién tinh
than ching ta; 2/ nhu cau cua cé nhén (cung véi mirc dé dén nén cia nhu céu); 3/ quan
diém (hay thé gi6i quan) cda ban nhén dinh vé gié trj cia déi tuong; 4/ murc do tac déng,
xa&m nhép cua tinh than vao dbi tuong; 5/ sw cdm nhén ban dau, thai dé cda chi thé vé
déi twong cing &nh huong phén nao dén trang thai tinh théan; 6/ tinh céch cta cé nhan
anh huéng gian t/ep dén mdrc d6 hanh phic. Trén co sé dé, tac gia dwa ra 9 bién phap dé
c6 cudc song vui vé, hanh phuc.
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Ttr khéa: Khai niém; hanh phuc; gia tri: bién phap; trang thai tinh than.

Abstract
Happiness is the final target of human life. There are many different notions of happiness,
the author said: Happiness is a positive mental state at a high level with full humane
signification, reflection, expression of great value that the subject has been. There are six
factors that affect happiness, including: 1 / the objects acting on our spirit; 2 / personal
needs (along with the pent-up level of demand); 3 / your comment opinion (or worldview)
of the value of the object; 4 / impact level, penetration of the spirit into the object; 5 / initial
perception, the subject’s attitude of the object also affecting the mental state; 6 / individual
personality indirectly affecting happiness levels. On this basis, the author lists 9 measures
to take the happy and joyful life.

Keywords: Concept; happiness; value; measure; mental state.
1. Dat van dé

Cuéc séng hanh phic Ia nhu cau, wéc mo clia ching ta tir bao doi nay. Aristét — mét bach
khoa toan thw cla Hy Lap cb dai d& noi rAng: Hanh phtc 1a y nghia va muc tieu cla cudc sbng, la
toan bd cung dich clia cudc doi con nguoi. Co thé n0| hau nhw ai cling muén cé cudc sbng sung
swdng hanh phuc, nén ly gidi van dé “Hanh phuc la gi” va “Lam cach nao dé hanh phuc” c6 y nghia
rat quan trong. Noi dung bai viét 1am rd khai niém hanh phuc va xac dinh cac nhan to anh hucrng
dén hanh phtic, tir d6 1a co s& dwa ra nhirng gidi phap dé& con ngudi cé6 mot cudc séng vui vé va
hanh phuc.

2. Khai niém “Hanh phuc”

C6 nhiéu quan niém khac nhau vé& hanh phuc. c¢é quan diém cho réng hanh phuc la sw théa
man duc vong truc tiép cta ca nhan (cta CN khodi lac vi ky Hy Lap thé ky IV TCN). Nguwoc lai, chd
nghia khd hanh tén gido & An D6 cb dai lai quan niém dé dat dwoc sw bét tlr va hanh phuc vinh clru
cho linh hon ca nhan thi nguoi tu hanh can tir bé ham mudn duc vong doi thwong, sdng mét cude
sbéng khac khé. Dbi véinha duy vat Bémacrit, hanh phuc la sy yén tinh va thanh than trong tam hon.
Tar Ben - Shahar - gido sw cla dai hoc Harvard dinh nghia: “Hanh phdc la trai nghiém n/em vui va
y nghia tron ven™.. Nhw vay, hanh phuc dwgc hiéu theo nhiéu cach khac nhau, tuy nhién, can phai
lam rd sy khac biét gitra niém vui hanh phac véi niém vui théng thwdng, gitra sung swéng hanh
phuc véi sy sung swéng khoai cdm thé xac mang tinh ban nang.

Trudc hét, theo nguoi viét, hanh phic khong phai la nhirng diéu ta nghi ma la trang thai ta
cam thay. Ta cam thay rat vui khi duoc giai thwdng; ta cam thay sung swong khi & bén canh nguoi
yéu; ta cdm thay hai Iong, man nguyén vé cudc séng hién thoi hay da qua.

Néu hanh phuc 13 tiéng cwdi don thuan thi chi cAn cu vao nach & dwoc hanh phic. Néu hanh
phuc chi 1a khoai cadm thé xac don thuan thi nhitng k& pham to6i hiép dam ciing dwoc hanh phuc.
Khéng! d6 chi la tiéng cwdi nhat nhéo vé vi; 1a khodi cadm thu tinh day toi 16i. Theo tac gid, hanh phuc
la trang thai tinh thén tich cuc & murc cao ¢ y nghia tron ven mang tinh nhan vén, phan anh, biéu
hién gié tri Ibn ma chd thé cé duoc.

Ta c6 thé bat gap gidy phat hanh phic cta van doéng vién khi dat gidi quan quan, cta nha
khoa hoc khi phat minh ra dinh luat, clia ba me dén con trai khai hoan tir chién tran tré vé, hay cam
giac thang hoa phiéu béng ctia déi uyén wong bén hd nwéc trong xanh. Va ta cé thé chirng nhan
cudc séng hanh phuc cla ddi vo' chéng tré véi nhirng nu cwdi nho nhd hang ngay, nhirng bira com
dam &m trong gia dinh, nhirng 1&i tdm sw, man néng luc dém khuya...

Trang thai tinh than tich cwc & mirc cao cé nghia la d& manh hay yéu cla nhirng rung cdm
tinh than (tich cuc). Cuwdng dd cang manh biéu hién & chd ta cdm nhan thay cang thu vi, cang tuyét
voi, tham chi xay ra chuyén hanh phic dén mic “khéc 6a”. Mot dau hiéu dé ta nhan biét d6 1a néu
la niém vui thdng thuéng thi ching ta sé quén di, khong dé lai 4n twong, ky niém trong ki &rc, nhung
déi v&i niém vui hanh phic thi sau mét thoi gian ta van Iwu lai trong ki e nhw mét ki niém dep @&,
4n twong, mudn sbng lai nhirng giay phut do, va thwong cam thay vui khi 6n lai. Do vay, niém vui
hanh phtc phéan biét véi niem vui thong thwong & cudng do rung cdm I&n hay nho.

Hanh phuc 1a trang thai tinh than tich cwc & mirc cao nhwng phal co y nghia tron ven diéu
nay phan biét v&i nhirng khoai cadm, sung swéng cla thé xac don thuan khong tron ven (pha 1an sy

1 Tal Ben — Shahar, Ph.D, Hanh phtc hon, Ngwdi dich: Ts. Dwong Ngoc Diing, Nha xuét ban Téng hop
Tp.HCM, nam 2009, tr.57.
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lo au, hoi han...). Thénaolaco“ y nghia tron ven”? La khi ta dat dwgrc mét gia tri nao d6 khéng gay
ton that mot gia tri I6n khac (gia tri Ién dbi véi ta) trong qua trinh ching ta phan d4u, hodc trong cai
cach ma ta cé dwoc gia tri I&n dd, cé thé 14 nhirng vi pham dao dirc, vi pham phap luat, tén that vé
tinh cam, tai san, strc khde cta ban than (tat cd déu & mirc dang ké). “Y nghia tron ven” con biéu
hién & chd, két qua, gia tri I6n dat dwoc khdng gay hau qua sau nay’.

Hanh phuc mang tinh nhan van. Khong cé hanh phuc cua riéng td6i ma chi co hanh phuc cla
chung t6i. Diéu dem lai hanh phuc cho nguol nay thi cling dem lai hanh phuc hoac niém vui cho
nguwoi khac. Mot huy chwong vang qudc té ctia ca nhan la niém vui chung ctia dan toc. Khéng ai cé
cudc sbéng hanh phuc néu ngwdi than nhat cia ho dang dau khd. Mét thd twéng chan chinh khéng
thé hanh phulc néu da phan ngudi dan clia ho séng trong cdnh nghéo nan, bt an.

Khi ban cho rang ban than khéng thé hanh phuc thi ban da moét phan danh méat co hoi dé
duwoc hanh phuc. Tao héa khéng danh riéng co hdi hanh phuc cho nhitng nguoi giau cé, quyén qui
ma co hdi hanh phuc dwoc chia déu cho tat ca moi ngudi khéng phan biét gidi tinh, Itva tudi, tin
ngwdng, trinh dd nhan thc. Niém vui, hanh phuc khéng phai la mét déa hoa do twéng, khéng phai
& mot mién dat hira xa x6i, ma hanh phuc nhuw 1a trai qué cha cay dan da duwoc moc lén, duwoc nudi
duéng tir manh dat cta cudc sdng sinh déng, binh di.

Hanh phuc la trang thai tinh than tét dep nhat, cao qui nhat, xirng dang & nhu cu, khat vong
cla tat ca chung ta tir ¢ chi kim. Bing nhirtng con dwéng va mic dd khac nhau, hanh phuc da,
dang va sé |a muc dich, 1& séng chung cho tat cd moi tAng 1&p trong xa hdi. Cho nén, hanh phtc cta
ngwdi dan dat & mae nao 1a thuwdc do danh gia vai trd ctia Nha nwdc dbi véi xa hoi, chir khong phai
GDP. Mét chinh phu kién tao la mét chinh phi véi nhivrng gidi phap sang tao khdng chi hoan thién
ban than minh ma con dua ra nhirng bién phap mai gidp ngay cang nang cao hanh phuc cua nguoi
dan. Nguwoi dan khoéng so thiéu chi s@ khong cong bang Quéc gia khong so yéu chi s¢ khong tap
hop dwoc strc dan. Tha cé mot cude sdng binh an, vui vé, khde manh hon 1a mét cudc sbng vat chét
dw d& nhung day lo 4u, cang thdng va budn ba.

3. Nhirng nhan té6 anh hwéng dén hanh phuc
T nhing nghién ctu cha tac gid, co nhirng nhan té sau &nh huwéng dén hanh phac.
Mét 1a, nhitng déi tuong tac déng Ién tinh than ching ta.

- Bbi twong tac dong tir bén trong: chinh |a co thé sinh hoc clia méi ca nhan. M6t co' thé khoe
manh hay 6m yéu né anh hwéng truc tiép chat lwong cudc séng, dén tudi tho clia con ngudi. Stre
khée |a yéu t6 quan trong clia hanh phuc. Khéng ai sung swéng khi co thé dau ém. Nén, trong mét
co thé khdée manh 1a mot tinh than minh man, thodi mai, la co sé tw nhién sinh hoc cla niém vui va
hanh phuc.

- Béi twong tac déng tir bén ngoai nhu:

+ Khi hau, méi trweéng tw nhién xung quanh 1a nhitng déi twong tac dong thuweng xuyén lén
tinh than. Khi hau qua néng hay qua lanh cé thé 1am tinh than ta khé sé& (néu khong cé bién
phap khac phuc). Méi trwéng tw nhién bi 6 nhiém khi doc, tiéng 6n gay anh hwéng x4u dén
strc khde, dén thé trang tinh than cda ta. Nén, khi hau &n hoa, méi trudng trong lanh 1a diéu
kién tw nhién Ii twéng cho niém vui va hanh phac duwoc “nd hoa” trong cdng ddng xa hoi.

+ Cla cai vat chat c6 sy anh hwéng truc tiép téi hanh phic.

Viéc ta dwoc hay mat vang bac lam ta vui hay budn. & nha 13u, di xe hoi lam ta thodi mai dé
chiu, & nha tranh, di xe dap oc ach c6 thé 1am ta khé chiu, khéng thodi mai,... Tuy nhién, cGa cai vat
chét khéng phai 1a yéu t6 quyét dinh hanh phuc cla ching ta, hanh phuc ctia ching ta chd yéu ndm
& gia tri tinh than. Nhwng doi sdng vat chat |a diéu kién, la céng cu, phwong tién dé dat gia tri tinh
than. Nha tam ly hoc David Myers ngwoi My da phat hién ra rang: gitra clia cai vat chét va hanh
phuc co mdi twong quan khéng dang ké, chi trir trudng hop nhirng ngwoi qua nghéo dén néi thleu
thdn ca nhirng nhu cau co ban. Chéng han, Bhutan - quéc gia ndm trong luc dia Nam A tuy c6 nén
kinh té duoc xép vao hang thap trén thé gi¢i nhung lai 1a moét trong nhitng qudc gia ma ngudi dan
co cudc song hanh phuc nhét thé gioi.

Tién cta khong tw nhién cé ma can phai tim kiém. Nhwng, khat vong kiém that nhiéu tién sé
dan dén kha nang hy sinh nhirng co hdi c6 dwoc nhirng niém vui va hanh phuc trong gia dinh, ban
bé; c6 thé dan dén viéc bat chap strc khde, s an toan ban than, tham chi vi pham chuan muc dao
dlre, luat phap dé kiém tién trong trang thai cang thang, mét mai, lo au.
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Nhirng déi twong trong doi séng tinh than c6 anh hwéng truc tiép, khong nhé dén hanh phic.
Doc mét tiéu thuyét hay, tim ra chan ly, nhan mét bé hoa lam ta vui vé, hanh Qhuc. Mbt I&i khen, ca
tung hay mét I1&i phé binh, nhuc ma lam ta vui mirng, tw hao hay lam ta xau ho, tic gian,..

Nhirng gia tri trong ddi séng tinh cdm, trong hoat dong sang tao khoa hoc - cong nghe nghé
thuat Ia sudi nguon clia niém vui va hanh phuc cé tinh vé tan. Néu nhw trong doi séng vat chét chung
ta kho c6 thé bién ddng thanh vang, bién vién da thanh vién kim cwong thi trong d&i séng tinh than
ching ta cé thé bién thu han thanh tinh ban, bién tinh ban thanh tinh yéu, bién sy dau khé thanh
hanh phuc.

C6 thé nai tri thirc cho chung ta hiéu biét, tién bac cho chiing ta sw am no, nhwng tinh thwong
yéu gitra nguwdi voi nguoi mai thue sw chap déi canh cho ching ta vwot 1&n trén loai vat vé dang
cap ton tai. Tinh thwong yé&u tao nén strc manh vi dai: N6 clrng hon kim cwong, sau hon vie thdm,
cao hon bau trdi va dep hon moi loai hoa. Tinh yéu thuwong tao nén dong luc to I&n dé con ngudi
vwot qua moi khé khan gian khd, nhe né ma nguwoi nay cé thé séng hay hy sinh vi nguwoi khac, vi
codng dong; 1a ngudn subi Ién nhat cta hanh phuc.

Hai 1a, nhu c4u cda cé nhan (cung véi mirc d6 dén nén ctua nhu céu)

Nhu cau cuing v&i mirc d6 don nén nhu cau clia ca nhan doi voi doi twong cang Ion thi ban
than doi twong do6 cang gia tri va khi dat dwoc thi ca nhan dé rat vui, hanh phuc.

Hay dem nuwéc cho ngudi dang chét khat, dem thirc &n cho ngudi dang bi d6i, dem 16i giai
cho nguoi dang bé tac, dem sac dep cho mét cd gai va dem hy vong dén cho nguoi sap théat bai.
C6 thé danh gia dwoc nhan cach ctia mot ngudi tir nhivng nhu cau ctia nguwdi d6. Khat vong, wéc
mo clia mot ngwdi tao nén tang tam hdn clia ngudi y. C6 thé danh gia dwoc tién bo xa hai khi gia
tri ma xa hoi dé dé cao. Dé cao dao dirc thi ngwdi ngwdi mudn lam diéu tdt, coi trong cla cai thi xa
hoi chay theo ddng tién. Chay theo dbng tién thi sé& bj ddng tién chi phbi. Mét khi ddng tién chi phéi
thi tw do, binh dang, bac ai dé tr& thanh cong cu.

Khi nhu cau bi don nén dwoc thda man thi sao? Nhan dwoc bong hoa tir nguwdi ta tham yéu
thi vui hon nhiéu khi nhan dwoc mét bé hoa tir ngwdi ma ta khéng yéu. Bbi véi mét ngudi dang sap
chét dubi thi mot cai phao c6é gia tri hon mét kho vang. Ban rat khat khao mét tinh yéu, khi tinh yéu
dén Ban sé rat hanh phuc, nhung tinh yéu di Ban sé rat dau khd. Nguoi tai gidi nhan dwoc 1&i khen
vé thanh tich thi chi vui mirng, cung la 1&i khen 4y, ngudi yéu kém nhan dwoc sau mot qua trinh ¢b
géng nd luc phi thwéng mai dat thanh tich, thi d6 la niém vui hanh phac ngap tran.

Ba la, quan diém (hay thé gidi quan) ctia ban nhan dinh vé gia tri caa déi twong. Py la yéu té
rat quan trong &nh hudng dén hanh phuc.

Déi twong chi mang lai gia tri thong qua sy nhan biét, danh gia cla ta vé no.

Sw hién hiru cua méi ngwdi ching tala dau khé hay qui gia tly thudc vao quan diém cda ban.
Cai gi gia tri nhat? Doi véi nguoi nay la tien bac, nguoi kia la stre khde, ngudi khac co thé coi tinh
thwong yéu clia con ngwoi la I&n nhat v.v..

Su pha san dan dén dau khd clia ngudi nay nhwng co thé chi la sw trai nghiém cta nguoi
khac. Viéc thang chirc doi voi nguoi nay la vui mirng, hanh dién nhung co the doi voi nguoi khac
lai la noi lo au. Noi day c,éli chét nang twa nuai q’é, noi kia nhe twa I6ng hdng. Séng la dé tan huéng
nén xot xa khi bj danh mét, séng la dé céng hién nén budn dau khi chua giup dwoc cho doi. C6 thé
doi voi nguoi nay mot dong tien vang c6 gia tri hon mét sinh mang, nhuwng doi véi da phan nguoi
khac mét van dong tien vang khdng mua dwgc mét sinh mang.

Khi ndo ma ban dat dén murc coi sdng ciing nhw chét, dwoc ciing nhw mét, may man cling
nhw rai ro, an toan cling nhw hiém nguy thi ban da lam chd dwoc chinh ban, 1am chi cudc sbéng: véi
mot cudc sbéng ludn an nhién, an lac.

Cho nén, co thé noi, ban giau hay nghéo, tho hay yéu, thanh cong hay that bai khéng phai la
cai quyet dinh ban vui hay budn, hanh phuc hay dau khé ma chinh sy danh gia cGa ban vé ching
ma&i quyét dinh.

Bén Ia, murc do tac dong, xam nhép cua tinh than vao déi tuong.

~ Khi dang budn phién, dau khd, ta di lam viéc khac va cong viéc m&i nay lam ta bot budn
phién dau khd. Nhé dén thét bai lam ta buon rau, hoi twdng lai thanh cong lam ta phan chan. Nhac
lai niém vui lai cang vui hon, goi lai n6éi budn lai cang budn thém.
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Chung ta hdy cam nhan vé dep cla anh sang ban mai, cia nhirtng béng hoa trong vurédn, clia
ny cwoi than thién, cla 101 quan tam chan thanh nhw chidng ta ngdm mét vién keo, cang ngam sé
cang cam thay ngot ngao, tha vi. Hanh phuc khéng phai 1a thi qui gia chi it ngudi cé dwgc ma hanh
phlc & xung quanh ban mi&n la ban mé réng tam hén, tinh 13ng, cdm nhan nhirng gia tri ndm & bén
trong nhirng th& binh di ctia cudc séng.

~ Nam Ia, sy cdm nhéan ban dau, thai do cda chu thé vé dbi tuong ciing dnh hudng phan nao
dén trang thai tinh than.

C6 quan diém cho rang: nbi so mat mat tao ra sy mat mat thure sy, cam giac khong xtng
dang c6 hanh phic dan dén ndi bat hanh thwc sw. Nhiéu khi, sw cdm nhan ban dau, thai do cla
chung ta dbi v&i sy vat, sw kién trwde khi ching tac dong da anh hwo’ng qU| dinh dén trang thai tinh
than khi n6 tac dong. Nguwoi ta s cai chét khdng han 1a ban than cai chét xay dén ma ngwo’| ta nghi
rang cai chét that dang so. Khi ta dinh kién mot ngudi 1a tét thi khi tiép xtc hanh vi tét cta ngudi do
dwoc nang lén; hanh vi xu cta ngudi y dwoc gidm di.

Néu ta tin rang sé& thanh cong ching ta dé thanh céng hon, ta s¢ rang sé that bai thi that bai
dén dé dang hon. Nguwoi lac quan, yéu doi la nguoi dé tim dwoc niém vui va hanh phuc, con nguoi
bi quan, chan nan thi thdy sy budn phién & moi noi. Nén, khi ta mim cwdi véi cude sbng thi cude
doi sé mim cwoi voi ta.

Séu Ia, tinh céch ctia ca nhan dnh huéng gién tiép dén murc dé hanh phuc.

Ngu i co long nhan ai, s bao dung, rong lgng la nhirng nguoi dé dang cé dwoc nhiéu niém
vui va hanh phuc. Ngwoi doc ac, ich ky, tham lam la nhirng ngwoi dé roi vao trang thai lo lang, buén
phién, dau kho.

Nguoi lam chli ban than c6 dwoc tinh than binh tinh sang subt, nhan ré chan - gia, kiém ché
duwoc nhirng duc vong, thi thwong dé dat duwgc cude song thanh cong, hanh phuc. Con ngudi khong
lam chu ban thén, hay qé xay ra nhirng sai pham, I6i lam ngoai y mudn, bi duc vong chi phdi, thi
thwdng cé cude song bat hanh v.v...

Nhw vay, cé 6 nhan td anh hwéng dén hanh phuc cla con nguei, trong dé nhan té thir 3 cé
anh hwéng Ién hon ca.

4. Nhirng bién phap dé cé cudc séng hanh phic

Mbi dlra tré sinh ra khéng ai lwa chon dwoc cha me - sw lwa chon dong giéng, khong ai lva
chon dugc qué huong - sty Iwa chon van hda, nhung tir sy anh hwéng, qui dinh d6 moi nguoi van
con “khoang trong nhét dinh dé cha dong tao nén so phan clia minh. Van dung nhirng diéu sau sé
lam cho cudc séng hanh phuc hon:

- Hay dé cho tam hon tinh I&ng, rén luyén 1am cha ban than.
- Xac dinh cho minh mét muc dich, mét wéc mo' ¢é y nghia, ¢é gia tri nhan van.

- Quan tam, giup d& moi ngwoi trong didu kién cho phép, hay réng lwong, khoan dung v&i
nhirng 16i lam clia ngwoi khac.

- Hay danh thdi gian dé thyc hién nhi*rng cong viéc mang lai niém vui va y nghia, hay danh
thoi gian cho nguwdi than yéu ctia minh. Chang han, héy cung gia dinh (hodc ban bé than thich) thi
thodng t& chirc mot chuyén da ngoai; mét biva an cai thién; di xem phim; xem tran béng da; di dao
noi cé canh dep, khong khi trong lanh v.v..

- Danh th&i gian mdi ngay dé tap thé duc, thé thao, tét nhat 1a tap cung ngudi than thich, theo
nhém ban, theo cau lac bé.

- [\léu la gi¢i tré hay xay dwng mét tinh yéu dich thye trong sang, mét tinh yéu di tir tinh ban
than thiét.

- Khi gap nguwi quen hay chi dong mim cwoi, c&i mé chd dong xa giao.

- Lao dong, hoc tap mot cach nhiét tinh, tan tam (phu hop véi teng d6 tudi), chu dao, luén tim
toi sang tao, khai thac niém vui, tha vi & dé.

- Cubi cung hay 1&n ké hoach xac dinh, phan déu, xay dwng nhirng thr quan trong, co tinh
chat nén tang cﬂq cudc song hanh phuc, dé la: 1/ strc khde dam péo, 2/ mét tinh yéu dich thye, 3/
mot gia dinh ém am hoa thuén, 4/ mét cong viéc phu hop voi theé manh, cé thu nhép dam bao, 5/
mét tinh than tw chud, binh tinh, cé y chi, 6/ cé 1dng nhan ai, bao dung va 7/ c6 muc dich sdng nhan
van.
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5. Két luan

Hanh phuc I trang théi tinh than tich cuwc & murc cao cé y nghia tron ven mang tinh nhan vén,
phan anh, biéu hién gia tri I&n ma chd thé cé dwoc. C6 6 nhan td anh hwdng dén hanh phc, trong
doé nhan td tht 3 (quan diém (hay thé gi¢i quan) cia ban nhan dinh vé gia tri ctia déi twong) cé sw
anh hudng khéng nhé dén hanh phuc. Tl nhirtng co s& do, bai viét dwa ra 9 bién phap dé c6 duoc
cudc sbng hanh phuc trong d6 bién phap thir 9 c6 y nghia nén tang.
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THE LE VIET BAI GU'I DANG
TAP CHi KHOA HOC CONG NGHE HANG HAI

1. Tap chi “Khoa hoc Céng nghé Hang hai” dang cac thong tin, phd bién cac dinh huéng
nghién clru khoa hoc va dao tao clda Trwdng Pai hoc Hang hai Viét Nam, cong bd va phé
bién két qua cac cong trinh nghién ctru khoa hoc va chuy&n giao cong nghé thudc cac
chuyén nganh dao tao clia Trwdng, phuc vu céac linh vwc thuéc nganh Hang hai ma cac
théng tin nay chwa dang trén bat ky mot 4n pham nao.

2. Quy dinh vé hinh thic trinh bay mét bai béo gti dang trén Tap chi:

Bai giri dang trén Tap chi phai danh may vi tinh theo font Unicode (Arial), c& chir 10, in 1
ban goc dai khong qua 4 trang (kho giay A4 21 x 29,7cm; Le trai: 3cm; Le phai: 2,5cm;
Trén: 2,7cm; Dwéi: 3,3cm) kem 1 file bai viét hodc g&vi qua Email.

+ Tén bai bao viét bang tiéng Viét va tiéng Anh (Arial in hoa, dam c& chir 12);

+ Ho va tén tac gia (Arial in hoa, ddm c& ch¥ 10);

+ Tén don vij (Arial thwong, dadm, nghiéng c& chir 10);

+ Tém tat ndi dung bai bao bang tiéng Viét va tiéng Anh khodng 100 dén 200 tir phai néu
dwoc ndi dung chinh, déong gop méi cla cong trinh (Arial thwdng, nghiéng c& chir 10);

+ Noi dung bai bao can c6 hanh van rd rang, suc tich, cach dung t’huét nng khoa hoc va
don vi do lwong hgp phap do Nha nwdc ban hanh hoac da dung thong nhat trong chuyén
mon hep va can phai dwoc phan rd phan, muc, tiéu muc cé danh sb thir tw;

+ Cong thirc duoc viét theo Equation Editor, viét r6 theo ki hiéu théng dung va danh sb
ther tw cbng thl’J’C‘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& chir 9);

+ Danh muc tai liéu tham khao dwoc dat ngay sau phan két luan cia bai bdo dwoc ghi
theo trinh tw: thir tw tai liéu trong [ ]; VOi tai liéu tham khao la sach thi tén tac gia chiv
thuong, tén sach chi nghiéng, nha xuat ban, nam xuat ban; V&i tai liéu tham khao la Tap
chi thi tén tac gia chir thwong, tén bai chir nghiéng, tén tap chi, so6 tap chi, nam xuat ban.

+ Ban thao trén file khdng danh sé trang.

3. Bai gli dang can duoc viét can than, dung van pham (dc biét Ia tiéng Anh), danh may ro
rang va co y kién cho phép cong bo cla don vi chl quan tryc tiep. Bai sé dwoc it nhat mét Uy
vién trong Ban Bién tap Tap chi doc, gop y stra chiva va cho y kién cé thé cong bo trén Tap chi
“Khoa hoc Céng nghé Hang hai”.

4. Tap chi “Khoa hoc Cong nghé Hang hai” chi dang cac bai dap (rng cac yéu cau trén.
Bai khong dang khong tra lai ban thao cho nguwoi giri.

5. Tac gia co bai dwgc dang trén Tap chi “Khoa hoc Cong nghé Hang hai” dugc biéu 01
cudn Tap chi dang bai dé 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 KHCN - Trweong Pai hoc Hang hai VN, 484 Lach Tray - Ng6 Quyén - Hai Phong
Tel: 031.3829111; Email: tckhcnhh@gmail.com

Ghi chl: Theo Théng bdo sé 28/HDCDGSNN, ky ngay 7/6/2006 cta H6i déng Chirc danh Gido sw
Nha nwéc c6 quy dinh nhirng bai bdo didng trén Tap chi "Khoa hoc C6éng nghé Hang hai" cuda
Trwong Pai hoc Hang hai Viét Nam, dwoc tinh tir 0 dén 0,75 diém céng trinh khoa hoc quy déi khi

xét céng nhan cac chirec danh GS, PGS.

In 300 cudn tai Xwéng In Nha xuat ban Hang hai, Truong Dai hoc Hang hai Viét Nam
In xong va ndp Iwu chiéu thang 04 nam 2017
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