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BOM PISTON AP LU'C CAO SU’ DUNG CHO HE THONG XU LY NUOC
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Tom tat
Hién nay trong nuéc va trén thé gidi da ché tao duoc hé thong xtr ly nwéc mén thanh
nwéc ngot sty dung nadng lwong dién. Tuy nhién & vung khéng cé dién hodc ndng luong
dién khéng du cung cép cho hé théng thi can phai str dung nguén nang luong khéac. Vi
vay, can phai ché tao bom piston 4p luc cao cho hé théng xt ly nwéc mén thanh nuéc
ngot sinh hoat duwoc dan déng nhé déng co st dung nédng lwong cia khéng khi nén ap
Iure thép.
Abstract
The systems of sea water treatment into fresh water that are made in at home and
abroad and use the electric energy. Howver in the places without electric or not enough
electric energy, the system have to use other energy.So that, it is necessary to made the
high pressure piston pump driven by the motor using energy of the low pressure air for
the system of sea water treatment into fresh water.

1. Céng nghé RO (tham thau ngworc)
Hién nay c6 bén phuong phap loc nuéc bién thanh nwéc ngot [1]:
Phwong phap loc da tang (dung cac hoat chat than, cat, sdi... dé loc);
Phwong phap chung cét;
Phwong phap “thdm th4u nguoc”;
Phuwong phap dong nwéc man thanh nwéc da.

Hai phwong phéap loc da tAng va chwng cét khéng hiéu qua, bdi khdi lwong nwéc ngot thu
dugc khoéng nhiéu. Chi cé phwong phap “thdm thdu nguoc” trong céc thiét bi loc la cong nghé phd
bién, wu viét nhat trén thi trwéng vé hiéu qua loc nwédc va kha nang (rng dung tai Viét Nam [3, 4].
Con phwong phap déng nuwéc man thanh nuwéc da cho sé lwong nwéc thap.

Thém loc ngwoc khong phai la cong nghé méi. Uu diém I&n nhét cha cong nghé mang thdm
loc nguoc I& mang lai nguén nwéc rat sach cé thé ubng dwoc, cd ngay 1an dém va ngudi st dung
c6 thé tdt m& nhw ding nuwéc may [3].

Trong hé théng loc RO [3], cac mang RO c6é mét I&p day déc trong cac ma tran loc (mang té
bao). Trong hau hét truéng hop, mang RO dugrc thiét ké dé cho phép chi cé nuwéc di qua Iép ma
tran loc day dac nay, va gilr lai cac chét tan (nhw céc ion muéi). Loc tinh loai bd cac hat 1 micromet
ho&c 16n hon. Siéu loc loai bd cac hat tir 0,2 micromet hodc I&n hon. Thdm thau ngwoc la trong
hang muc cao c&p nhat cta loc mang, loai bd cac hat I&n hon 0,0001 micromet. Qua trinh nay doi
hdi phai c6 mot ap suét cao coé tac dung lén phia ndng dd cao ctia mang té bao, ap suét dé loc
nwéc ngot 1a 2+17 bar (30+250 psi), nwéc o 15,5+26 bar, hodc 1,6+2,6 MPa (225 dén 375 psi) va
cho nwéc bién khodng 55 dén 81,5 bar hodc 6+8 MPa. Ap suét cao tao ra tir bom. Ap lwc do bom
tao ra cang cao, lwc day cang 16n [2].

Thiét bi loc nwéc nay kha gon nhe, dé van chuyén, I&p dat don gian. Ngubn nang lwong dé
st dung cé thé bang dién lwdi, bang may phat dién chay xang hoac dau diézen [1].Tuy nhién &
nhirng viing khéng c6 hodc khéng dd nang lwong dién dé cung cip cho bom tao ap luc, thi can
phai str dung mot ngudn nang lwong khac, vi du nang lwong ctia khong khi nén, nang lwong cla
séng bién, nang lwong co nang do con ngudi tao ra. Trong nghién clru clia nhém tac gia da lva
chon mét ddng co st dung nang lwong ctia khong khi nén ap lwc thdp dan dong bom nwéc.

2. Tinh toan bom nwéc ap lwc cao

Bom nuwéc ap lwe cao duoc lwa chon 1a bom thé tich (dang bom piston don) (hinh 1). Bom
piston dang hinh try, van nap va van day dang bi tron. Bo 1am kin dau truc dang phét cao su. Khéac
phuc dao déng Iwu lwgng nhdmdt bau tich nang.
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Bom piston dwoc dan dong nho dong co st dung nang lwong khi nén ap lwc ’Ehép 2+4
kG/cmz2. Tryc bom va truc dong co dan déng bang khéng khi nén dong tam va lien mét khai.

Tinh toan kiém nghiém chi tiét piston
Trong tinh toan s& dung mét sé gia thuyét sau day:

- Chi tiét chju tac dung clia 4p suét nwéc, bd qua lwec ma sat gitra piston va xylanh, truc dan
hwéng piston va nép xylanh.(s& dung d4u ; thay cho dau .)

- Ché db tinh toan kiém nghiém & trang thai nguy hiém nhét, khi bom di hét hanh trinh cé
ich, piston cham vao nép xylanh bén trai.(st¢ dung dau ; thay cho d4u .)

- Piston va doan truc bom chju tac dung cla ap lwc khi nén va ap lwc nwdc theo hai chiéu
ngwoc nhau. Vi tri piston chju tai I&n nhat 1a cudi hanh trinh c6 ich, khi piston tién sat dén mat bich
bén trai cia bom. Khi d8, b& mat bén phai cla piston chiu lwc phan bé khi nén pkn, truc bom nuéc
chiu lwc phan bd przo (pHeo 16N nhat 50 kG/cm?2) va doan truc dan hwéng c6 dudng kinh D1
(20mm) chiu tai trong phan b hwéng kinh pia trén chiéu dai 120 mm (khi bom di hét hanh trinh c6
ich) nhw thé hién trén hinh 1.(st» dung dau ; thay cho d4u .)

- Tai trong phan bd pkn I&n nhéat 14 4 kG/cm?2 va przo Ién nhét 14 50 kG/cm2.

2 cairanh
lap gioang

4.5 mm

P khi nén

min

|
— | £

218.65 mm

Pnudc 170.5 mm = | u

i

179.96 mm

b=

D=30
min

=

Hinh 1. M8 hinh tinh toan kiém nghiém chi tiét piston

Két qua tinh toan mé phéng:

Két qua mé phong treong (rng suét twong dwong tac dung Ién piston dwoc thé hién trén
hinh 2. Gia tri (rng suét tai m&i diém duwoc thé hién bang mau sac theo thang mau tiéu chuan. Két
qua cho thay, ¢ng suat tvong duong I6n nhat trén piston la 5,3854MPa, tai khu viec chuyén tiep
gitra piston va t,ruc phia bo’[n nwéc. Gia tri nay nhé hon nhiéu so véi gidi han bén cla vat liéu che
tqo piston ‘vé nap bom. Phan xilanh cdia bom cjwo’c tinh toan ty’o’ng tw. Piston va xilanh ctia bom
déu lam bang thép khong gi SUS 304. Thong s6 cla vat liéu ché tao dwogc ghi trong bang 1.

Bang 1. Théng sé vét liéu ché tao.

tt Théng sb Gia tri Pon vi
1 | Vatliéu Thép -

2 | M6 dun dan hoi 1.93.10° MPa

3 | Hé sb poison 0.31 -

4 | Khéi lwgng riéng 7,75.10°6 kg/mm3
5 | Hé sb gian né nhiét 1,7.105 1/°C

6 | Gioi han bén kéo 586 MPa

7 | Giéi han bén nén 207 MPa

8 | Hé s6 dan nhiét 1,5.10 W/mm.°C
9 | Nhiét dung riéng 4,8.10° J/ikg°C
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Hinh 2. Két qué mé phéng teng suat twong dwong trén piston
3. Danh gia bom piston ap lwc cao da ché tao
3.1. Tiéu chi danh gia

Nwéc khong ro lot nwéc qua bd phan lam kin va van nap, x3;

Chuyén doéng dao chiéu cta piston thuwc hién tw dong;

Piston ctia bom chuyén doéng ém, khéng giat cuc;

Theo yéu cau ap suét khong khi nén dan dong déng co lai bom trong khoang 2+4 kG/cm?,
ap suat nwéc do bom piston tao ra khodng 30+50 kG/cm?, thi lwu lwgng cla bom nwédc dat
khoang 100+120 lit/h.

3.2. Két qua thir nghiém

Sau,khi ché tao bom va dong co s dung nang lwgng khi nén nhw trén hinh 4, dwong kinh
trong cta ong cap khong khi nén day piston clia ddng co' str dung nang lwgng cua khong khi nén
la 6 mm (hinh 4), s0 hanh trinh cia bom do dwgc nhw trong bang 2. Qua két qua thir nghiém cho
thay san lvgng do bom tao ra khéng dat yéu cau dat ra.

Hinh 3. Piston cta déng co’ Hinh 4. Bom va déng co’ str dung nang lwong khi nén
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Bang 2. Sé hanh trinh cda bom

Ap sult khéng khi, - Sohanhtrinh/ph
tt KG/em? Ap suat nudc la Ap suat nwéc Ap suat nwéce la
20 kG/cm? la 30 kG/cm? 40 kG/cm?
1 ]2 44 34 30
2 |25 46 36 34
3 |3 48 38 36

Theo yéu cau ap suat khong khi nén dan dong déng co trong khoang 2+4 kG/cm?, ap suét
nwéc do bom piston tao ra khoang 30+50 kG/gmz, t’hi lvu lwgng cla bom nwéc dat khoéng
100+120 lit/h. Nén hiéu chinh dwdng kinh trong ong cap khéng khi nén tang 1én 8 mm (thay ong
dan khéng khi cé ¢ = 8 mm) vakét qua do thr nghiém do Trung tam k§ thuat tiéu chuan do luéng
chét lwong Hai Phong thwe hién dwoc ghi trong bang 3.

Bang 3. Luu luong nuée do bom cung cép

tt Ap suét khéng khi, Mpa | Ap suat nwéc, bar | Lwu lwong nwéce ra, lit/h
1 0,35 Mpa 30 130
2 0,35 Mpa 40 125
3 0,35 Mpa 50 116
4. Két luan

Nhom nghién ctru da thiét ké va ché tao dwoc bom nwoc ap lwc cao 50 bar, san lvong
nwéc la 116 litth. Bom dwoc dan déng nhd mot dong co s dung nang lwong khi nén ap lwc
khoang 2+4 kG/cm?Z.

Trong trwdng hop khong coé nguén khong khi nén dé cung cép cho dong co dan dong bom
thi c6 thé st dung nang lwong clia séng bién hodc nang lwong do con ngwdi tao ra, nang lweng
nay tac dung trwe tiép 1én can piston ctia bom (khi nay dong co' stv dung nang lwgng khi nén duoc
thao ra).

Dé tang san lwong clia nwéc ¢ thé ghép song song nhiéu bom véi nhau.

TAI LIEU THAM KHAO
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CALCULATE AND DESIGNE AN EFFECTIVE COALESCER IN THE
MARINE OILY-WATER SEPARATOR
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Tém tat

O nhiém déu la mét trong nhiing 6 nhiém nghiém trong gay anh hudéng Ién dén moéi
truong bién. Theo Marpol 73/78 ham luong déu trong nuéc thai ra khéng duoc vuot qué
15 ppm. Do vay nuéc la canh truéc khi xd xubng bién phéi duoc xt ly dau qua méy phan
ly. Béu két hop déau la mot chi tiét rat quan trong trong may phén ly déu nuéc la canh,
viéc lira chon vét liéu va ché tao bau két hop la khau réat quan trong khi thiét ké hé théng
phéan ly hiéu qua, bai béo gidi thiéu phuong phép thiét ké bau két hop va duoc thi
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nghiém dé phan ly déu trong nuwéc trén cac tau nhd, két qua cho thdy ham lwong déu
trong nwéc nhé hon 15 ppm dat yéu céu ctia cac TCVN va quéc té.
Abstract

Oil pollusion is one of most serious disaster, it effect on marine environment. In the
Marpol 73/78 regulations, oil concentraton in bilge water is not allowed over 15ppm.
Therefore, bigle water must be treated before discharge overboard. Coalescer is an
importance part of oily water separator, material selection and coalesce design are
importance steps in making an effective oil separating system. The artile introduces a
method to design coalescer and experiments that carried on small ships. The results
show that oil concentration in treated bilge water was smaller than 15ppm respect to
requirements of Vietnam and international standards.

Key words: Separator, bilge water, coalesce.
1. Pat van dé

Tai Viét nam hién van chwa cé mét co s& nghién clru hay ché tao nao san xuat may phan ly
dau nwéc st dung trén cac tau vira va nhé do vay mdi ngay cé hang trdm ngan tau thuyén da xa
mot lwong 1&n nwéc la canh nhiém dau ra méi tredng khéng hé qua xi ly. Cac sw cb tran dau trén
bién ludn thu hat sy chu y ctia cac co quan quan ly va truyén thdng. Thuc trang nay dang gay tén
that kinh té I&n cho cac vung nuéi trong thdy san cling nhw anh hwéng lau dai téi hé sinh thai va
da dang sinh hoc bién, anh hwdng tiéu cwc dén sw phat trién bén virng bién Viét Nam.

Theo thiét ké cta cac nha may san xuat, trong cac may phan ly dau nwéc luc trong treong
duwoc sﬁr dung dé xt ly nwdc lan dau trudc khi st dung bd két hop. Trong thiét bi nay, sy khac
nhau ve ty trong gitra hai chat I6ng l1am cho viéc phan tach tré 1én de dang hon. Cac hat n6‘i Ién
hoac chim xudng bi han ché do cac Iwc ma sat gay ra b&i d6 nhot cpa nwéc. Lwce tach hat dau ra
khoi nwéc dwoc goi la lwc phan ly Stock. Cong thive tinh van téc lang dwoc sir dung theo cong
thire sau [1]:

¢ ASG.d®
v, =178.10° —— (1.1)
U

Trong do6:

vt van tbc I&ng; (Viét hoa chiv V)

d: dwong kinh hat; (Viét hoa chir D)

ASG: d6 chénh vé ty trong gitra nwéc va dau; (Viét hoa chiv D)

u: d6 nhét déng hoc, Cst; (Viét hoa chiv B, thay d4u ; bang dau .)

Kich thwéc clia binh phan ly chiva bau két hop dwa vao cac yéu to: 1. Téc d6 lang cua hat
c0 kich thwéc nhé nhat; 2. Luc quén tinh tac déng Ién hat do van toc cia hon hgp dau-nwéc trong
binh chra. Dé tach dwoc cac hat dau co kich thwédc tbi thiéu khoang 75- 300 pm. Luwc phan tach
Stock kich thwdc cua binh chira phai dam bao dong chay tang, dong chay roi la nguyen nhéan hoa
tron trd lai. Thoi gian Iwu lai phai du 1au theo yéu cau, co thé mét 5, 10 ho&c 30 phut aé phan tach
tuy theo tinh chat vat ly cia dong chay. Cac b ket hop dwoc sir dung aé tang toc do ket hop cac
hat dau nhé dé hinh thénh cac hgt hat cé kich thwée Ién hon. Khi cac hat dau tang kich thwéce Ion
hon sé lam tang Iwc noi va yéu cau thoi gian Iwu lai cta dong nwéc nhé hon.

2. Tinh toan Iwa chon vat liéu cho b6 két hop

~ Trong béau két hop hiéu qua bat dinh cac hat dau co kich thwéc nhd chi yéu do va cham tryc
tiep gilra hat dau va bau két hop. Cong thirc sau co thé tinh khé‘ nang bat dinh cac hat dau cla
moét muc tiéu. Tw dc’3 tinh dwoc chiéu dai cia phan tir két hop can thiét dé cé thé két hop hoan
toan dwoc cac hat dau co kich thwée nho [1]:

_E@-o) [dDJZ (1.2)

D
K 1+

d
D
Trong do6:

Tap chi Khoa hoc Céng nghé Hang hai S6 39 — 08/2014 8



no: hiéu qua bat dinh clia mét muc tiéu don bang va cham tryc tiép; E: H& sb chiéu dai bat
dinh hiéu qua; a: Hé sb thé tich; d: dwéong kinh clia hat dau; K: hé sb thiy dong Kuwabara.

Hé sbé thiy dong clia Kuwabara dung dé hiéu chinh hiéu suét bat dinh dwoc gia thiét trong moi
trwdng dong chay tang va chét 1dng thwe. Hé sé chiéu dai bat dinh hiéu qua E la mot hé sb thuc
nghiém dwoc dwa vao khi dong chay phan bd khong déu do muc tiéu cé bién dang cong hodc 15
I6m nhw trong vat liéu bang len hodc bi chan b&i cac khic cong cla méat lwsi bén va cac soi day
x0&n trong bé sgi lam bd két hop. Trong hinh 1.1 mot bo két hop ly twédng lam bang soi thay cac
day soi cé E = 1 trong bd két hop. Cac sgi manh hon tao hiéu qua chan tét hon va cé gia tri E nhd
hon. Cac hé sb thuc nghiém duwgc Iya chon theo vat liéu nhw trong tai liéu tham khao [1]

/\»O (o} (o} (o} o =K
Satiriie \Odbngchéy » i
tiéu © o o o

D
O O O —0+

(a) (b)
Hinh 1.1 Bé két hop dwoc str dung soi [1]

Déi voi mot bo két hop hoat dong chii yéu nho va cham thirc té thi hiéu qua két hop co thé
Ién t&i ,99.9% cac hat dau co kich thwdc nho. Boi voi c’é\c hat dau co kich thuic’yc nho, ’ghL_Pg: nghiém
cho thay khoang mét niva dwong kinh cta muc tiéu bat dinh hiéu qua co the thay thé bang cong
thire tinh chieu dai hiéu qua L nhw sau [1]:
DL-a)int-Y )

L= 1.3
—dn,a &3

Trong do6:

¥: Hiéu qua bét dinh do va cham thwc tiép; L: Chiéu dai cla bo két hop dé két hop dwoc toan
bd cac hat cé kich thuwéc nhd.

Nhw trong hinh 1.1 cac bd két hop lam viéc theo nguyén ly va cham tryc tiép lam bang céac
soi day thép nhd hodc cac soi thay tinh nhd. Cac yéu td st dung trong cong thirc trén thich hop
v&i cac hat dau co kich thuwéc nhd. Trong b soi cac mat bén chiém 1/3 hé sbé thé tich cha bé soi
nhwng chi c6 mét vai phan tram tao ra bé méat chén do d6 dbi véi muc dich bao toan, cac hé sb
dua ra trong bang khoéng dwoc tinh dén hé sé khéac.

Bang 1. Xét anh hwédng clia kich thwédc hat dau téi chiéu dai thiét ké cha bau két hop

Buong kinh | Kich Hésé | Hésbthay | Hiéusudtva | Chieuda
5 . wéc cua A X cua bod ket
cuasoiD A Hé s6 a thwe lwe cham truwc
(um) hat dau d nghiém E | Kuwabara K tiép hop L
(Hm) § (mm)
8.9 4.5 0.037 0.04 0.935 0.00647 194
8.9 5 0.037 0.04 0.935 0.00770 163
8.9 6 0.037 0.04 0.935 0.01034 121
8.9 7 0.037 0.04 0.935 0.01319 95
8.9 8 0.037 0.04 0.935 0.01621 77
8.9 9 0.04 0.04 0.899 0.02172 53

Tap chi Khoa hoc Céng nghé Hang hai S6 39 — 08/2014 9



Két qua tinh cho thay khi chon vat liéu cho bau két hop la soi thiy tinh, dwong kinh hat dau
nhd nhat cé thé bat dinh la 4um. Dya vao co s& nay nhom nghién ctru da thiet ke bo ket hop st
dung trong may phan ly dau nwéc thlr nghiém tai vién ky thuat Hai Quan.

3. C4u tao hé thong xiv ly

Nudc la canh

0 riénloe

{ .
®( ) Bomcipnude thi

P
— | Buéng két hop svcip

@'- A - A il . :
| Bon chira diu __{ 0 | \ - Xicin |

Buing hap thu nhii (e g dide 1id
tossg nia ‘ ‘ HE thong diéu khien

| Bom truc dimg :

.................

O/ Buing hip thy hos If ‘

Nuwedre thai ra méi trwimg dat
QCVN 40:201/BTNMT

Hinh 1.2. So'dé c4u tao hé théng xt Iy nwéc la canh dé xuét thiét ké [2]

Hé théng xt ly dé& xuét cé thiét ké ndi tiép mot sd modul tach dau nuéc véi khd nang tach
dau khdi nwéc khac nhau, bao gébm hai modul tach dau khéi nuwéc theo nguyén ly két hop, mot
modul tach dau khdi nwéc theo nguyén ly hap thu va mét modul x& ly nwéc sau khi tach khdi dau
theo nguyén ly két hop. Hinh 1.2 a so dd cAu tao hé théng xt ly dé xuét.

CAu tao va chirc nang hoat dong cac cau kién thiét bi nhw sau:

1. B6 loc thé (tién loc): s& dung loc tach rac, hat rén kich thuwédc 1&n, cong suét thiét ké
1m?3/gi&. B6 loc tho la dang loc Iwdi véi kich thwée mat lwéi 0,2 x 0,2mm.

2. Bom cép nuoc thai (bom pittong truc ngang): Bom ché tao tir vat liéu thép dac biét chong
dugc sy an mon clia nwdc bién, van hanh bang mo to dién 3 pha. Bom cé chirc nang hut nwéc
lacanh tlr bdn chira qua bd loc thé va day vao thiét bi tach dau nwéc phia sau.

3. Bubdng két hop so cép: Ché tao bang thép cac bon phi son chéng gi. C4u tric bén trong
bao gébm budng két hop va bubng chra dau dwoc thiét ké I&p dat theo chiéu tr day Ién dinh.
Budng dwoc trang bi giam sat 4p suat hoat dong, bd phan gia nhiét cé diéu khién, van xa dau tw
dong, cac cdm bién dau mirc cao va mirc thdp. Vat liéu ché tao 16i két hop cho budng két hop so
cép 1am bang soi thly tinh. Budng két hop so clp cé chirc ndng tach dau khéi nuéc véi dwong
kinh giot nhii twong diu cwc dai cho phép tach trong dai 50-300um.

_ Budng két hop so cap dwoc ché tao voi 6 16p lwai soi thiy tinh, m&i cudn Iwoi két hop co
chiéu cao tryu 60cm, dwong kinh 20cm. Budng két hop ¢é dwdng kinh 51,5cm va cao 1,2m.
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4. Buéng két hop thir cdp: Ché tao bang thép cac bon phi son chéng gi. Kich thwéc twong tw
kich thwéc budng két hop so cap. Céc trang bi cAu kién khac cling twong tw budng két hop so cp, chi
khac vat liéu ché tao bd két hop cé kich thuwdc mat lwdi nhd hon va duoc ché tao dé cé kha nang két
hop giot nhii twong min hon (kich thwéc nhé hon) so véi kha ndng clia budng két hop so cap. Vat liéu
ché tao 16i két hop cho budng két hop thir cAp 1a soi thiy tinh da bién tinh bé mat twong thich strc céng
bé mét ctia dau, kich thwéc mét Iwéi 1 x 1mm, dwdng kinh giot nhil twong dau cuc dai cho phép tach
20 - 200pm.

Déu ra

Van xi ddu tw ddng Déu ra

Van x4 khi Van x4 khi

Cam bién mic ddu Cém bién mic ddu

Poenie é PR

Vs Bo két tu _—=—— Nudc vio .
Do nhiét déf'x__/ - Po nhiét do o /
L/ -
Do ap suat - Do 4p sudt™-

NUEGC 18 g

= ] =
mﬁ» Nude ra mﬁ Nude vao

X diy bubng phin Iy Xa diy

(@) (b)
Hinh 1.3. C4u tao buéng két hop (a) so’cap va (b) thir cép [2]

~ Budng két hop thir cép ciing dwoc ché tao véi 2 cudn bo két hop. Kich thuwdc hai cudn Iuoi
bd két hop va kich thwdc buong két hop thtr cap twong tw cac chi so cau tao buong két hop so
cap da néu trén. Hinh 1.3 miéu ta cau tao 2 budng két hop.

V&i thiét ké cha hai budng két hop ké trén, két qua th&r nghiém cho thdy nwéc lacanh sau
khi di qua ca hai bd két hop da glam dwoc ndng do dau xuong dw6i 30mg/I5. Budng hép thu nhii
twong min: Vat liéu hap thu dwoc san xuét tr 100% soi tai ché cla nganh cong nghiép dét, sgi vai
c6 kha nang loc dau, vang dau, cac chat thai nhiém dau trong nwéc (bat k& nwéc ngot hay nwéc
man) va & day dwoc st dung loc tach phan nhii twong dau con lai trong nwéc sau khi di qua
budng két hop ther cip. Budng ché tao bang thép khong gi, cong suét loc thiét ké cho lwu lwong
1m3/gi¢r. Cac tAm loc hap thu nhii twong dau min cé dd day 5mm, dd xdp 92-96%, kich thudc khe
h& biéu kién 100-140um; dwéng kinh giot nhii twong dau cwe dai cho phép tach 1-25um.

Budng hép thu nhii twong min cé cau tric gébm hai budng dung tich twong dwong kich thuéc
0,4m x 0,4m x 0,8m, mot budng chira cac tAm loc va budng con lai chira nwédc loc sau khi hap thu
nhi twong dau min. Trong budng hap thu nhi twong min 1ap 14 tdm loc kich thuwéc 0,4 x 0,4m
(0,16m2). Téng dién tich bo loc hap thu 2,24m2.

Chi s6 k¥ thuat tAm loc hap thu 1a dat dwoc khéi lwgng dau hép thu téi da gp 20 1an khéi
lwong tAdm loc (khdi lwong tAm loc 0,43kg/m2). Nhw vay khébi lwong dau téi da 14 tAm loc gitr dwoc
la 19,264kg. Dat gia thiét cac tdm loc thuc té dat dwoc 80% kha nang hép thu dau theo ly thuyét.
Vay khéi lwong dau gitr dwoc sé 1a 15,41kg.

Cac tAm loc trong budng hap thu dugc xép chdng I&n nhau, véi déc treng cla tAm loc 1a sau
khi tAm phia trén bdo hoa dau thi tAm phia dwdi méi phat huy tac dung hép thu. Vi thé khi ca 14
tAm loc bao hoa dau va dat gia thiét nwdc thai dau vao budng hép thu nhi twong min luén & mirc
ndng d6 dau 30mg/l thi sé& c6 500m3 nwéc la canh dwoc x ly trwde khi phai vé sinh, bdo dwdng
tai st dung cac tdm loc.
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Bang 2. Két qua xé&c dinh théng sé 6 nhiém sau xd ly trén hé thdng thd nghiém [2]

Két qua QCVN
: Trwéce S 40:2011
77 | CGhi | Phwong | b0 i | xiely Sau xwly /BTNMT
tiéu phap thte TB 03 (Cot B)
. K4 K5 K6 K7 K8 o
mau
SMEWW
4 BOD 5210B:2012 mg/l - 23 22 22 20 20 50
Téng
2 | SMEWW
12 dau,mcy 5520B: 2012 mg/l 437 2,90 2,75 2,70 1,82 1,81 10
khoang
EPA 200.8
16 | Asen Rev.5.4.199 mg/l 0,033 | 0,007 | 0,006 0,005 0,005 0,006 0,1
4
Thiy EPA 200.8
22 ngan Rev.5.4.199 mg/l 0,004 | 0,0005 | 0,0005 | 0,0004 | 00002 | 0,0002 0,01
4
EPA 200.8
23 | Niken Rev.5.4.199 mg/| 0,076 | 0,012 | 0,011 0,010 0,012 0,012 0,5
4
Colifor SMEWW vi
24 m 9222B: 2012 khuan - 0 0 0 0 0 5000
/100 ml
Nguén: Trung tdm Quan tréc - Phén tich Méi truong bién (Thang 9/2013)
Ghi chu:

@ QCVN 40:2011/BTNMT: Quy chudn ky thuat quéc gia vé chat lvong nudc thai cong
nghiép. Ngudn tiép nhan nuéc thai 1a hé thong thoat nwéc do thj, khu dén cu; séng, subi, khe,
rach; kénh, muong; hé, ao, dam ving nwéc bién ven b cé muc dich st dung xéc dinh. Cét B quy
dinh gia trj cda céac thong sé 6 nhiém trong nwdc thdi cong nghiép khi xa vao ngudn nuéc
khéng dung cho muc dich cap nwéc sinh hoat.

- M4 hiéu K4: Nuéc lacanh sau khi qua hé thdng xa Iy (Iay ngay 20/8/2013) (thém déu;)

- Ma hiéu K5: Nuéc lacanh sau khi qua hé théng xa Iy (Idy ngay 1/9/2013) (thém déu;)

- M4 hiéu K6: Nuéc lacanh sau khi qua hé thdong xc ly (Iay ngay 8/9/2013) (thém d4u;)

- Ma hiéu K7: Nuéc lacanh sau khi qua hé théng xc ly (I4y ngay 15/9/2013) (thém déu;)

- M4 hiéu K8: Nuéc lacanh sau khi qua hé thdng xa Iy (1dy ngay 25/9/2013) (thém d4u.)

3. Két luan

Trén co s& md minh do, thiét ké va thir nghiém bau két hop trong may phan ly dau nwoc
nhém nghién ctru rat ra két luan sau:

Vat liéu st dung trong bau két hop theo tinh toan Iy thuyét Ia loai soi thay tinh c6 thé két
hop dwoc cac hat dau cé dwdng kinh nhd t&i 4 um. (thay bang dau;)

Hiéu qua cla sy két hop la tang cwo’ng kha ndng va cham gitva hat diu va vat liéu lam bo
két hop. Véi cac mau tho nghiém hiéu qua phan ly cé thé dat téi, twong duong voi Iuong dau
duwoc glam xuong toi mire yéu cau. Két qua phan tich trung binh 5 mau nwdc thai sau xt ly cho
thdy da giam nong do xudng dwdi ngudng cho phép, dac biét la cac thong sp COD giam 309 Ign
ttr 8486mg/l xuong 27,4mg/l, tong chat ran lo Itrng gidam 13 lan tir 411mg/l xudng 31mg/l; tong dau
m& khoang giam 187 lan tlr 437mg/l xudng 2,34mgl/l.

TAI LIEU THAM KHAO

[1] Liquid-liquid coalescers design manual, ACS industries, ACS separations and mass transfer
products, LP Houston, Texas, U.S.A, www.acsssepartions.com.

[2] Két qua dé tai nghién clru cla vién k§ thuat Hai Quan vé may phan ly dau nuwéc.

Nguwoi phan bién: PGS.TSKH. Bé Dirc Lwu, PGS.TS. Pham Hiru Tan
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GIAI PHAP SU* DUNG HE THONG NHIEN LIEU COMMON RAIL
CHO DONG CO DIESEL TAU THUY CO NHO
SOLUTION FOR USING COMMON RAIL FUEL SYSTEM ON SMALL

MARINE DIESELS

TS. NGUYEN HUY HAO
Khoa Méy tau bién, Truong DHHH Viét Nam
Tém tit
Hé théng nhién liéu Common Rail str dung cho déng co cho phép duy tri chét lvong phun
swong nhién liéu & cac ché dé khai théc khac nhau cla déng co, nhé vay néng cao duoc
céc chi tiéu kinh té cda déng co ciing nhw gép phan gidm murc d6 phét thai doc hai trong
khi x& cta dong co & cac ché dé nhé tai. Noi dung bai béo phén tich giai phap chuyén dbi
str dung hé théng nhién liéu Common Rail cho céc déng co diesel tau thdy cé nhd.
Abstract
One of the advantages of Common Rail fuel systems is to be able to maitain the quality of
fuel injection process in different working regimes of the engine. Therefore, it allows to
improve economic parameters of the engines and to reduce emission in low load
conditions. In this article was analyzed the solution for using Common Rail fuel system on
small marine diesels.

1. Dat van dé

Hién nay phan Ion cac dong co diesel tau thiy déu dwoc trang bi hé thong cung cap nhién
liéu kiég trwc tiép, trong do nhién liéu tir két triee nhat dwoc b0’m, cap chuyén toi bom cao ap dé roi
tlr d6 cap truc tiép dén voi phun ctia dong co. Voi phwong an cép nhién ligu tryc tiép, wu diém ndi
bat nhat la hé thong don gian, hoat dong tin cay, viéc bao dwdng, slra chira va chinh dinh clng de
dé’ng, diéu’dé ‘rét thuan loi cho ngu’c‘)’i khai thac. Tuy nh’ién, & cac hé thong cung cap nhién liéu
kieu trwc tié’p ton tai moét nhwoc diém’ccy ban do la ap suat phun nhién liéu khéong 6n dinh, dac biét
la & cac ché do nhé tai, vong quay thap.

Dé khac phuc nhuwoc diém nay, déi voi cac dong co cong suét Ion hién dai, mot s6 hang ché
tao dong co da lwa chon giai phap cung cap nhién liéu t&i xilanh ddng co theo kiéu gian tiep. Theo
do, nhién Iiéu, tlr mot nguén chira cd ap suat dn dinh dwoc cap téi voi phun nhd mét hé thdng didu
khién cung cap nhién liéu.

~ Tinh wu viét cta hé thdng cung cép nhién liéu cho déng co theo kiéu gian tiép, nhé’t’lé hé
thong cung cap nhién liéu Common Rail da dwgc khang dinh, tuy nhién viéc tng dung pho bién
cho cac dong co diesel tau thay van con gap mét so tré ngai do tinh phire tap ctia n6. Chinh vi vay
viéc nghién ctru giai phap chuyén dbi st dung hé théng nhién liéu Common Rail cho cac dong co
diesel tau thly c® nhd la viéc lam can thiét.
2. Giai phap chuyén déi stv dung hé théng nhién liéu Common Rail cho cac dong co diesel tau
thay c& nhé
2.1. Lwa chon so db hé théng

~ Voi cac dong co diesel tau thly c& nhé hién nay van dang st dung phé bién hé thdng cung
cap nhién liéu kiéu trwe tiép nhw dwoec mo ta trén hinh 2.1.

Vi tiéu chi dam bao s thay dbi két cau hé thdng 1a it nhét, hé thdng nhién liéu Common
Rail cho cac dong co diesel c& nhd dwoc Iwa chon theo so d6 hinh 2.2.

~ Dé chuyén di tir hé théng cung cap nhién liéu kiéu truc tiép (so' d6 2.1) sang hé thdng cung
cap nhién liéu Common Rail can c6 mét sb thay ddi va bd sung co ban nhu sau:

- Thay méi cum bom cao ap Common Rail phu hop;

- Thay méi toan bd voi phun cé diéu khién;

- Thay méi mét bom cép nhién liéu phu hop cho bom cao 4p Common Rail;

- Thay b diéu toc cii bang bo didu téc dién to;

- B6 sung thém binh nhién liéu tich tuy;

- B6 sung thém mot bo diéu khién cap nhién lieu ECU;(st» dung dau . thay cho d4u ;)
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Hinh 2.1. Hé théng cung cép nhién liéu kiéu treec  Hinh 2.2. So' d6 hé théng nhién liéu Common Rail
tiép & cdc déng co diesel tau thiy cé nho cho cdc déng co diesel c6' nho

2.2 Giai phap vé mat két cdu dé chuyén d6i hé théng nhién liéu déng co diesel tau thiy
truyén théng sang hé théng nhién liéu Common Rail
2.2.1. Thiét ké bd sung binh tich tu nhién liéu (binh tich ap)

Binh tich tu nhién liéu dwoc thiét ké & dang 6ng, dwoc dic bang thép voi thé tich du lon dé
lwong nhién liéu hao hut sau mai lan cap t¢i dong co trong mét chu trinh cong tac khéng anh

hwéng dén ap suét nhién liéu trong binh tich tu. D6 day vach cta 6ng dd I6n dé co kha nang chiu
dworc ap suat téi 250 MPa.

Cam bién ap
suit

Van an toan

-3 I~
Pau zac co

Hinh 2.3. Binh nhién liéu tich tu

~ Trén binh tich tu co b tri cdm bién ap suét nhién liéu va van an toan & hai dau éng, cac dau
zac co de noi ong cao ap tdi cac voi phun cling nhw té¢i bom cao ap. Trong trwong hop bom cao
ap Common Rail khdng c¢6 van dieu chir]h Iy Iwong thi van an toan lap dat trén ong tich tu dwoc
thay thé bang mét van diéy chinh ép suat kiéu dién t,L‘J’ lay tin hiéu diéu khién tir b6 dié khién ECU
trén co s& tin hiéu cadm bién ap suat nhién liéu trong ong tich tu.
~ Trong treong hop dong co si dung nhién liéu nang thi trén éng tich tu sé b tri cac duwong
ong dan hoi dé hadm nhién liéu trong 6ng.

2.2.2. Lwa chon bom cao ap Common Rail

Bom cao ap trong hé théng cii can dwoc thay thé bang bom cao ap kiéu Bosch c6 ap suat
tr 100 dén 160 MPa. S6 lwong piston bom c6 thé tir 3 dén 8 chiéc tuy thudc vao thé tich cong tac
cta xilanh bom va céng suét ctia ddng co' (hinh 2.4).

Bom cao &p van dwoc dan dong tr truc khuyu dong co, viéc didu chinh san lwong cta bom
cao ap va do d6 duy tri dwoc &p suéat nhién liéu trong éng tich tu dwoc thwe hién nhé van diéu
chinh lwu lwong (4). Van diéu chinh lwu lwong 1a van dién tir lay tin hiéu diéu khién tr bd ECU,
viéc diéu khién d6 mé clha van sé lam thay dbi lwong nhién liéu cap vao khoang cong tac cla
xilanh bom va do d6 lam thay ddi lwu lwong nhién liéu dén éng tich tu. Trwéng hop trén bom cao
ap khéng bb tri van diéu chinh lwu lwong thi trén éng tich tu phai bé tri van diéu chinh ap suét thay
cho van an toan.
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Bom cép nhién liéu cho bom cao ap ciing dwoc Iwa chon thay cho bom ci la loai bom banh
rang v&i ap suat do bom tao ra khoang 0.3 ~ 0.8 MPa

Hinh 2.4. Bom cao 4p Common Rail kiéu Bosch
2.2.3. Lwra chon voi phun

Khi chuyén sang str dung hé théng nhién\ liéu Qommon Rail, toan b voi phyn cla dong co’
phai du’qc,thay thé b61i cac voi ,phun c6 van diéu khién phun nhién liéu tro lwc bang van dig}n tw
hodc co cau trg Iwc kiéu tinh thé ap dién. Cac voi phun sé dwoc tinh chon theo dai cong suat clia
dong co.

Fuel leak back

Solenold actuator

."‘ N2 -
Injector valve > O \" S+ Electrical
N ~ | connection

Valve piston

High pressure fuel inlet

Nozzle spring {from commeon rail)

Thrust plece

Valve needle

Hinh 2.5. Voi phun str dung tro’ Iurc diéu khién bdng van dién toe

2.2.4. Cac cam bién can bé sung cho hé théng

- Cam bién vi tri banh da;

- Cam bién téc dd quay cla truc khuyu;

- Cam bién ap suét nhién liéu trong bng tich tu;

- Cam bién nhiét d6 nhién liéu;

- Cam bién ap suét gié tdng ap (néu dong co la loai c6 ting ap);

- M6t s6 cadm bién khac.
2.2.5. B diéu khién dién t&r ECU

B diéu khién ECU sé& dworc thiét ké bao gdm cac phan ti:

- BO nhan tin hiéu tlr cac cadm bién;

- Bo bién déi tin hiéu;
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- Phan t&r khuyéch dai;
- Vi diéu khién;(dung dau . thay cho d&u ;)
2.2.6. Phdn mém chuong trinh diéu khién ECU
Phan mém chuwong trinh diéu khién dwoc xay dwng bang cac ngén ngir Iap trinh hién dai
trén co s& cac chirc nang diéu khién can thuc hién. So dd cha bo diéu khién ECU duwoc xay dung
nhw trong hinh 2.6.

---------------------------------------- - e

KHOI CAM BIEN KHOI THUC HIEN

Cam bién vi tri banh da

Piéu khién van didu
- chinh luvu Ilwong cua
bom cao ap

Cam bién téc dd quay
déng co

Cam bién ap suit nhién
lidu trong ong tich tu

Piéu khién thei diém
phun nhién liéu

lidu cép tir bd didu téc
dién ti¥

Piéu khién th¥i gian

Cam bién 4p sudt gid . )
phun nhién liéu

tang ap

(nD@) NITH NIIE IQH

Cam bién nhiét 46 nude
lam mat

Cac lénh diéu khién
khac

Cac tin hidu cam bién
khac

i Tin hiéu lwong nhién

Hinh 2.6. So' dé khéi bé diéu khi

Hé théng nhién liéu Common Rail giup cho céac dong co diesel tau thay lam viéc hiéu qua
hon, gidam mdrc tiéu hao nhién liéu, gidam phat thai 6 nhiém moéi trwdng, dac biét la & cac ché dd
nhd tai.

Cac két qua, nghién ctru, phan tich cho thdy cac hé thdng nhién liéu Common Rail khéng chi
thich hop v&i cac dong co dot trong trén cac phwong tién giao thong duwong bé ma con co thé &ng
dung réng rai cho cac dong co diesel tau thay, viéc chuyén ddi hé théng nhién ligu Common Rail
cho cac dong co diesel tau thiy la hoan toan co6 thé thwe hién dwoc ngay ca doi voi cac dong co
dang dugc khai thac v&i hé thdng cung cap nhién liéu kiéu ca.

Tuy nhién dé chuyén di st dung thanh céng hé thdng nhién liéu Common Rail cho céac
dong co diesel tau thuy c& nhd can phai dau tw nhiéu thoi gian nghién ctru, tinh toan cling nhw
huy déng cac ngudn kinh phi d& ché tao va thtr nghiém thuc té tredc khi phd bién réng rai. Do
khuén khd cta bai bdo cé han nén phan tinh toan, thiét ké hé thdng sé dwoc gidi thiéu & cac ndi
dung khac.
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NHAN DANG VA PHAN LOAI CAC DANG HAT MAI TRONG DAU BOI
TRON DONG CO DIESEL BANG MO HINH MANG NO' RON NHAN TAO
THEIDENTIFY AND CLASSFICATIONWEAR PARTICLES IN LUBICATING OIL

OF DIESEL ENGINE BY THE NETWORK MODEL OF PHORMOLOGICAL-
ARTIFICIAL NEURAL NETWORK (ANN) )
ThS.NCS. MAI THE TRONG
PGS,TS. NGUYEN DAI AN
Khoa Méy tau bién, Truong DHHH Viét Nam

Tém tat
Bai bao gidi thiéu cac dang hat mai co bén lién quan truc tiép dén tinh trang ky thuét cua
déng co diesel. Phwrong phap nhan dang cac hat mai béng mang no ron nhén tao dwa
trén cac dac diém hinh hoc cé duoc nho quan sét céc méu thu duoc. M6 hinh mang sau
khi duoc xay dung va huén luyén thanh cong sé thay thé kién thirc chuyén giagép phén
chén doén nhanh chéng tinh trang ky thuat cta déng co.
Abstract
This article introduces some basis wear particles effecting to technical condition of diesel
engine directly. Method of identify their phormological base the geometric charaterictics
by reading ferrogram sample. Network model after building and training complete will
replace spesialist knowledge to hept to diaglose in the technical condition of diesel
engine quickly
1. Gidithiéu
Céc dang hat mai mon kim loai trong dau béi tron chira dwng nhirng théng tin quan trong
lién quan dén tinh trang thwc tai cia may maéc. Véi cac cong nghé quang hoc va tir tinh hién dai,
ngudi ta da cé thé nhan dang duwoc chinh xac hinh dang, kich thuwéc cling nhw ngudn gbc vat liéu
cu thé cla cac dang hat mai mon dé cé thé xac dinh va chan doan tinh trang ky thuat twong (rng
cla cac chi tiét chiu ma sat. Mot trong nhirng cong nghé dé 1a cong nghé phan tich bang may
Ferrograph dé tach cac hat mai va st dung kinh hién vi quang hoc lwéng sac (microscopic) dé
quan sat hinh dang cua cac hat mai [2]

Coéng nghé nhan dang bang tinh toan mém (Soft computing) cho phép x& ly nhanh chéng
cac dir liéu da chiéu, da bién va phirc tap thay vi cac phwong phap toan hoc cb dién phic tap.
Mét trong nhitng cong nghé hiru hiéu nhat hién nay 1a cong nghé mang no ron nhan tao (ANN -
Artificial Neural Network) [3]

Bai bao gidi thiéu phwong phap sir dung céng nghé mang no ron nhan tao MLP (Multi layer
perceptron) dé nhan dang va phan loai cac dang mai mon chinh cla déng co diesel tau thiy théng
qua viéc phan tich cac pherogram tlr cac mau dau béi tron clia déng co. T d6 cé thé chan doan
tinh trang k¥ thuat ctia dong co mét cach nhanh choéng.

2. Céac dang hat mai mon chinh ctia déng co diesel, dac diém va nguén géc cta ching

Bang viéc thu thap va phan tich cac mau di liéu vé dau boi tron twong (rng cac tinh trang ky
thuat cla dong co, két hgp kieén thirc chuyén gia nguwdi ta da phan Ioai,duJo’c cac dang hat mai
mon chinh tir ddng co. Theo [2,8] 4 dang hat mai mon chinh lién quan dén hw héng cta déng co
nhw sau:

- Céac hat mai mon cét (cutting partical): day la nhitng hat mai khéng binh thwong.
Chang xuét hién do két qua cla viéc bé mat trwot cing hon bi bong/nit/gay sé cao xuwdc vao bé
mat mém hon (vi du nhw truc cao vao bac). Chung thwdng co6 bé mat tho va rong, kich thwdce trung
binh 2-5um vé rong va 25-100um vé dai. Day la nhirng hat mai rat nguy hiém va can phai dwoc
giam sat can than du chi 1a moét lwgng nhé. Néu hé théng c6 xuét hién nhirtng hat mai cat dén
50um thi la bao ddng mot hw hdng sap xay ra. (dung d4u ; thay cho dau .)

- Cac hat mai mon do truot khéc liét (sliding partical): trwot khéc liét bat diu khi bé mét
ma séat cd (ng suat vwot gidi han cla tai trong toc d6, I&p cat hdn hop khi Ay tré 1én khéng én dinh
va nhirng hat mai I&n bi tach ra lam ting téc dd mai mon. Nhirng hat mai mon nay cé kich thwéc
trung binh khoang 15pm hodc I&n hon, ching thwéng cé nhirng Iwdi mép thang, bé mat cé nhirng
khia do két qua cua viéc truot, ty 1& gitra kich thwéc chinh (major dia) va chiéu day ctia hat khoang
10:1, cac hat mon khéc liét cang 1&n thi lwei cét cang sac nét. (dung dau ; thay cho d4u )
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- Céc hat mai mon do mdi (fatigue partical): cac bd phan quay nhw bac,  bi...khi bj méi sinh
ra nhirng hat mai do mai cé kich thwéc cwe dai téi 100um, hinh dang phang det hodc cau, chu vi
hinh thé khéng theo qui luat va hé sb kich thuwéc khoang 10:1. S6 lwgng céc hat det va cau do mai
tang lén ty 1é truc tiép dén hw hdng cac chi tiét quay va ciing rat nguy hiém. (dung dau ; thay dau .)

oV6i cac hat ciu lién quan dén mai thuwong sinh ra trong cac khe nit cla bac, thuong céd
kich thwéc khodng 3-5um. Trong khi cac hat hinh cdu sinh ra do &n mon, han dinh va nghién thi
kich thwéc khoang 10um.

oV&i cac hat det lién quan dén maéi 14 nhirng hat tw do rdt méng, kich thwdc khodng 20-
50um va cé ty 1é chiéu day 30:1.

- Céc hat mai mon hinh c&u (sphere partical): nhirtng hat hinh cau xuét hién thuwéng do viéc
thiéu dau boi tron cuc bd hodc khdng di &p suét tao ném dau béi tron Ién cac chi tiét khi diéu kién
tai trong hay wng suét qua I&n sinh ra sy han dinh va nghién hodc do &n mon gay lén. Nhirng hat
hinh cau ciing sinh ra do méi ctia cac chi tiét chuyén dong quay nhw phan trén da néi. Cac hat cau
do madi kich thwéc khoang tlr 3-5um trong khi cac hat cdu do &n mon, han dinh va nghién kich
thwee khoang 10um.

Hinh 1 thé hién 4 dang hat mai mon chinh sau khi dwoc xt ly pherrogram va doc bang kinh
hién vi quang hoc dd phan dai 2.4pm/pixel.

‘ e O \ Cutting
' g . h Fatigue
- o g Sliding

L .. . E ] Sphere

Hinh 1. Cdc dang hat mai mon chinh cda déng co diesel
3. Mang no’ ron nhan tao va kha nang nhan dang tw déng cac dang hat mai

Mang no ron nhan tao (ANN) duwoc biét dén véi khd ndng phan loai va nhan dang sb liéu da
bién, phirc tap va da dwoc (rng dung rat nhiéu trong cac cong trinh khoa hoc lién quan dén mo
hinh héa, nhan dang, chan doan ddng co diesel. V& co ban mot mang no ron nhan tao bao 96m
céac thanh phan co ban nhuw sau:

- Cac don vj xtr ly (cac no ron) (xi, yi, hi) lam nhiém vu nhan céc tin hiéu tlr cac no ron
khac hodc tlr tin hiéu dau vao sau dé x( ly va truyén tin hiéu ra t&i cac no ron khac (thém ;)

- Céc trong sb (weights) d& phu hop héa tin hiéu cla cac no ron véi nhau (thém ;)

- M6t ham kich hoat (activate function-f) xac dinh mdc d6 kich hoat cGia cac no ron dwa
trén anh hwdng cutia sw tbng hop tin hiéu vao.

Cé nhiéu loai mang no ron nhan tao, mang MLP la mét trong nhitng mang dwoc st dung
réng rai nhat. Hinh 2 mé td mét mang MLP co ban v&i mot 1op an (hidden layer). Mang dwoc huén
luyén bang phwong phap cé giam sat, tlc la mdi mét tin hiéu vao dwoc nhan tlr ngoai déu duoc
két hop v&i mét tin hiéu ra mong muén chuén.

Thong thwong cac trong sb (weights) dwoc tbng hop dan va sau méi lwot hoc cla mang cac
trong sO sé duoc cégp nhat sao cho I6i gitra tin hiéu ra cQa mang véNtin hiéu r among mu6n la nho
nhat. Thuat toan huan luyén nay goi la thuat toan lan truyén nguwoc 16i (back propagation):

1]
1
MinE = ;Z{fg %)
T i=1

Trong d6: yi: la tin hiéu ra g:l]a mang, ti la tin hiéu dich twong (’ng mong mudn; n 13 kich
thwée khdong gian div liéu (théng sO chan doan).
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Input Hidden Output
Layer Layer Layer

weights

Hinh 2. Mé hinh mét mang MLP cor ban gém mét Iép 4n

4. Nhan dang cac hat mai bang mang MLP

M6 hinh chung cla bai toan nhan dang hat mai dwoc thé hién & hinh 3. Bang viéc thu thap
cac mau dau tlr déng co (collected oil), cac mau dau (sample) sé& duwoc dwa vao xir ly va doc bang
may phan tich Ferrograph dé tach cac hat mai sau dé hinh dang cac hat mai sé dwoc doc béng
kinh hién vi quang hoc. Pac diém hinh hoc cua cac hat mai doc dwoc sé dwoc dién giai theo cac
kich thuwec dac trung. Két hop kién thire chuyén gia vé& nhirng hiéu biét vé hinh dang ctia 4 loai hat
mai mon co ban ta sé c6 dwgce b div liéu (data base). Bo div liéu nay sé dwoc dung dé dwa vao
mang MLP (MLP classifier) d& huén luyén (training) va kiém tra (test). Khi viéc huan luyén va kiém
tra dat yéu cau thi sé cho phép nhan dang loai hat mai tw dong khi dwa bat ky mau dau nao khac

vao mé hinh.
Known wear features
particles L > : Database
samples . \ 5
training
data data
Collected features
oil

MLP classification
Classifier —————»  Weartype: {R.C, SS, F}

Hinh 3. M6 hinh bai toan nhan dang cac loai hat mai mon caa déng co’
Thu thdp vaxly d@liéu
. Bo di¥ liéu dwoc thu thap dé dwa vao mo hinh mang dwgc mo ta trong bang 1. Cac hinh anh
vé 4 dang hat mai chinh dwoc thu thap va duoc dién gii theo cac dac diém hinh hoc co ban dé
phan loai. Theo [7] qé nhiéu cach ﬁé rJhén dang dac diém hinh hoc cla tirng dang hat mai dé phu
hop voi théng s dé mang cé thé hieu dwoc. Trong ndi dung bai bao, tac gia st¢ dung phwong

phap dién gia (width) thwdc chinh (major diameter), kich thwdc phu (minor diameter), do ferret, do
dan dai (elongation), hé so kich thwéc (aspect ratio).

BO di liéu dwoc Iwa chon gbm théng sbé hinh hoc ctia 80 mau hat mai c6 kich thuwdc khac
nhau ndm trong 4 dang hat mai mon co ban. Trong d6 80% bo di liéu dung dé& huan luyén mang,
10% kiém tra chéo — cross validation, va 10% con lai dé thtr do tin cay clla mang — test.

Bang 1. Bac diém hinh hoc ctia mét s6 hat mai hinh cat (co bang lai cho vira khé)

Cutt Perimet - - Major Minor - - - Aspect
Area B Width Height ] B Circularity Feret Elongation =]

1436.57 | 385.25 108.38 83.43 50.65 30.20 0.12 113.57 2.9895 1.2978

1408.21 | 469.78 120.12 98.82 55.24 32.46 0.08 123.70 3.9898 1.2155
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3 1333.99 | 431.45 108.28 100.59 55.08 30.84 0.09 120.36 3.5445 1.0764
4 766.43 347.65 91.12 84.02 46.57 20.95 0.08 105.93 2.6354 1.0845
5 1533.91 491.82 120.71 108.28 56.21 34.74 0.08 128.62 4.2361 1.1147
6 1093.10 | 376.65 90.53 100.00 56.43 24.66 0.10 122.71 2.5524 0.9503
7 981.41 401.65 117.75 50.89 56.79 22.00 0.08 118.24 2.2647 2.3138
8 965.65 406.38 97.63 99.41 51.01 24.10 0.07 118.49 2.7922 0.9820
9 1325.58 | 554.81 129.59 95.27 60.74 27.79 0.05 150.86 2.6876 1.3602
10 1206.54 | 531.65 118.34 100.00 48.24 31.85 0.05 118.49 4.8865 1.1834

bon vi: uym

~ Dé mang co6 thé nhan dang tot di liéu, bd dir liéu dwoc x& Iy trwdc (pretreatment) bang
tuyén tinh héa bang bo cong cu smooth data trong Matlab [5]. B gl liéu dwgc tlr phan tich cac
mau dau thu dwoc trén cac tau Fotune Navigator, Doniambo, Jules Garnier...[1,4]
Hudn luyén va kiém tra d6 tin cdy cda mang
B& di liéu sau khi dwoc thu thép xt ly dwge duwa vao mang MLP dé huén luyén. Trong mo
hinh mang MLP cta minh, tac gid st dung mang gém 5 no ron dau vao (input neurons), 10 16p an

(hidden layers) va 4 no ron cho I6p ra (output neurons). Mang dwoc xay dwng bang phan mém
Neuro Solution 5.1, day la phan mém kha chuyén vé xay dwng mang no ron nhan tao.

Ket qué huén luyén duoc coi la thanh cong khi 16i huan luyén (MSE — Mean Square Erro)
giam dan va nhé hon 0.1. Hinh 4 thé hién két qua huan luyén giam dan tiv 0.7 den 0.01 la dat yéu
cau vé huan luyén.

Mean Squared Enor (T) Mean Squared Error (€]

07

06

L&
hudn)
luygn| 05

04

03

ot

4181 121 181 00 241 281 321 %1 400 441 431 521 561 EO1 B4l GBI 721 7B @801 BAl 881 @21 961

S5 Irot huan luyén
Hinh 4. L6i huan luyén cta mang

Ma tran két qua huén luyén cho thay, v&i cac dang hat mai hinh cat va hinh cdu mang nhan
dang dung 100%, v&i cac dang hat mai do maéi va trwot c6 6.52% nham t hat moi sang trwot vi
cac dang hat mai nay hinh dang kha giéng nhau. Két qué nhw vay duoc coi la da tin cay dé nhan
dang di¥ liéu maoi.

G id Stiading Sihere Cutting Fatigue Slidding Sphere
curung 100.000000000000 0.000000000000 0.000000000000 0. 600000000000 Cmimimﬂ.ﬁﬂﬂlﬂﬂﬂﬁﬂﬂuﬂo 0.000000000000  0.000000000000  0,000000000000
stiaaing | 0,000000000000 93, 476260869585 6, 521739130435 0.000000000000 Fatigure 0.000000000000  0.000000000000  0.000000000000  0.000000000000
ratigue | 0,000000000000 0,000000000000 100.000000000000  0.,000000000000 slidding 0.000000000000  0.000000000000 100. 000000000000 0. 000000000000
sehere | (), 000000000000  0.000000000000  0.000000000000 100.000000000000 Sphere. 4 gopooaoon0a0  0.000000000000  0.000000000000 0. 0000G0DOGODD
| |

Hinh 5. Ma tran két qua huén luyén va kiém tra dé tin cdy cua mang
Dung 10% di liéu con lai (testing data) dé kiém tra, két qua cho thdy mang nhan dang ding
100% cac loai hat mai. Nhw vay co6 thé néi mang da du tin cay d& nhan dang cac dir liéu maoi
twong tuw.
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5. Két qua va thao luan

Két qua cta bai bao cung cép thém cong cu hiru ich trong viéc phan tich hinh thai hoc cac
dang hat mai mon clia dong co chiva dwng trong dau béi tron. Day 1a bwdc quan trong tiép theo
trong viéc hinh thanh bai toan ch&n doan tinh trang k¥ thuat ctia déng co bang viéc phan tich cac
chi tiéu ky thuat ctia dau béi tron day du.

Viéc s&r dung cong nghé mang no ron nhan tao cho phép chan doan nhanh cac két qua co
dwoc nhé sy tan dung cac kién thire hiéu biét vé hinh dang cac hat mai mon cla nhirng trung tam
nghién ctru hay cac chuyén gia ky thuét. N6 cho phép cac chu tau, ky thuat cong ty hay cac ky sw
khai thac may cé dworc thong tin hiéu qua vé trang thai k¥ thuat cta déng co ma khong can quan
tam qua sau sac vé ly thuyét ma sat va mai mon.

Cac thong sb vé dang hinh hoc clia cac dang hat mai cang nhiéu, cac dic trwng thi mang sé
nhan dang cang chinh xac. Pay la van dé sé dwoc tac gia tiép tuc nghién ctu hoan thién hon
ngoai viéc str dung 10 dang kich thudc co ban nhuw trong bai bao.

Nghién cru tdng hop va lap mé hinh chan doan cu thé tir cac chi tiéu don gidn dén phirc
tap clia cac mau dau boéi tron dé dat dwoc hiéu qua cao nhét, tiét kiem thoi gian, chi phi ciling sé 1a
van dé dwoc tac gia tiép tuc nghién clru hoan thién.
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NGUYEN LY HOAT BONG CUA PHUONG THUC
PIEU CHE KET HQP OQPSK-OFDM

THE OPERATIVE PRINCIPLE OF
COMBINATIVE MODULATION MODE OQPSK-OFDM

PGS.TS. LE QUOC VUQNG
Khoa Pién - Bién tir, PHHH Viét Nam
Tém tat
Bai viét duwra ra mot sé6 mé phdng vé nguyén ly hoat déng ctia mot gidi phap diéu ché dac
biét c6 thé tng dung rat hiéu qua trong théng tin vé tuyén dudi nuée, dé la Phuong thirc
diéu ché két hop OQPSK-OFDM.
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Abstract
This article provide some simulations about the operative principle of a special modulation
resolution what is able applied with high effect in the underwater wireless communication:
Combinative Modulation Mode OQPSK-OFDM.

I. DAT VAN DE

Két qua cac nghién ctru vé kénh thay am di dén mot s6 nhan xét 1a né c6 nhirng déc diém
co ban khac biét rat nhieu so véi cac kénh thong tin trén mat nwéc, trong d6 dang chud y nhat la:

- V& dac tinh tan sb cla kénh thay am:
* Tan sb cong tac 1a rat thap (ndm trong dai dao ddng ctia séng am thanh);
* Do rong bang tan rat hep va do gon séng khd Ién; (dung d4u . thay cho ;)
- Kénh thily am chju anh hwéng cta hiéu &ng da dwdng rat manh:;

- Téc d6 lan truyén clia séng thiy am la rat cham, khoang 1500m/s (nhé hon rat nhiéu so
v&i toc do lan truyén Qﬁa song dién tiv nhw van toc anh sang 3x10°%m/s); Cung va&i cac dac tinh tan
s nhw trén dan dén toc do truyén théng hay cu thé |a tbc do phat bit 1a rat nhé.

Vi vay viéc nghién ctru v& cac qua trinh x& |y tin hiéu, dic biét la cac qua trinh diéu ché, 1a
rat can thiét dé co thé tim ra mot giai phap phu hop cho hé théng théng tin vo tuyén dudi nuwéc.
Trong d6, mét s cac gidi phap hién hivu la:

- Diéu ché Pa song mang c6 cac séng mang con tryc giao (MC—OFDM) va Igi thé ni bat
nhéat la: Tan sb sdéng mang rat thap; Tong bé rong pho tin hiéu diéu ché |a kha hep, Do c6 sy phan
tap tin hiéu théng tin ca theo thoi gian va tan sé nén cé tac dung lam suy gidm rat nhiéu anh
hwéng hiéu rng nhiéu da dwong. (dung dau ; thay cho déu )

- Piéu ché Khéa dich pha vudng goc so le (OQPSK) vai cac wu diém d&c biét la: Tang duoc
tbc d6 phat bit 1én 2 1an ma khong can tang tan sO séng mang; Giai phap OQPSK khoéng co sy
gian doan pha déng thei (Chuyén trang thai qua gbc toa d6) nhuw QPSK Ién dwoc chon la phwong
thire diéu ché phu hop cho thang tin vo tuyén duéi nuéc.

Dé théa man cac diéu kién phirc tap clia kénh thdy am thi gidi phap két hop cla cac
phwong thirc diéu ché trén day lai sé di dén mot phwong an phu hop, tan dung duoc cac loi thé
d&c biét ciia chung. Mat khac, trong Iinh vwe x& ly cling nhw diéu ché tin hiéu viéc két hop clia cac
phwong thirc nhdm di dén giai phap ky thuat hoan thién ciing thwerng dwoc thue hién, vi du nhw
phwong phap diéu ché APK l1a sy két hop clia ASK va PSK. Vi vay bai viét nay sé dé cap dén mot
giai phap Diéu ché két hop OQPSK-OFDM v&i ndi dung 1a trinh bay vé clu trdc thwc hién,
nguyén ly hoat dong cla no va dé co thé phan tich, di&én td mot cach chinh xac, khoa hoc va truc
quan, tac gia da xay dwng cac chwong trinh mé phdng may tinh.

Il. CAC PHUONG AN THUC HIEN DIEU CHE KET HQP OQPSK-OFDM

C6 thé dua ra 2 phwong an thuc hién diéu ché két hop OQPSK-OFDM véi cac ciu tric
twong tng nhw hinh 1a va 1b dwéi day.

a) b)

Hinh 1. So' d6 khéi céu tric 2 phwrong dn Piéu ché két hop OQPSK-OFDM
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Sw khac biét co ban cla 2 ciu trdc nay 13 the

tU’ phén tép déy div I|éu théng tin. Dé| vOi phU’O’ng an Spectrum of Base and Sub-Carrier OFDM Modulation Signal
1, day di¥ liéu dau vao ngay lap tirc dwgc phan chia 5

thanh r ludng di liéu téc do thép, sau do dua toi cac : N /‘\

b6 phan chia kénh dong pha | va kénh vudng géc Q. 08 -

Nguwoec lai, trong phwong an 2 day div liéu chi can 1 0s \
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va 2 b6 phan chia thanh r ludng di¥ liéu toc d6 thap. \
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Théong s6 két cdu co ban chung cua ca 2 Hinh 2. Phé ctia céc tin hiéu OFDM

phuong an la S6 lubng tin hiéu diéu ché OFDM r.
Mot thong so hoat dong quan trong khac thuwong gap
trong thiet ke, tinh toan va moé phéng la Thoi gian . )
kéo dai bit Tv, N6 quyét dinh toc d6 phat bit R=1/Ty va gi¢i han dwéi cha tan s6 song mang f. theo
diéu kien Nyquyt: . . >2F . Tir cac thong sb nay, ta co thé xac dinh quan hé sau:

- Do phan r ludng nén symbol OFDM c6 r bit va ciing do phan 2 kénh OQPSK, két qua 1
symbol OQPSK-OFDM gbm 2r [bit]. Ky hiéu Ts la th&i gian kéo dai symbol OQPSK-OFDM, ta c6:

T, =2rT,
- Chu ky l&ap symbol nhé nhét:
Day du lieu dau vao c(n)
=27 = oL 7T OTIT TP IT T T OITIY
Tomn = 2T = 4rT, I e e e BB
- T‘én Sé co bén Ié’n nhét: Luong du I\ETA thu 1 c1(n)
= é ecelece ==T= =T== T=== ===T oo

Fmax =]/T3min =]/4rTb (21) ’ '10; 5 ;10 15 20 25 30

- Tan s6 s6ng mang nhé nhét (Nyquyt): a —— 'e"‘h—sz -

% 7: =é== éeee ===; 0@ 3;33 éeee L 4 2
mein = 2Fmax :]/2rTb o 5 10 15 . 20 25 30
Luong du lieu thu 3 ¢3(n)

Tir cach phan bd phé cia tin higu bang gbcva ¢, oore IR SR P voey colocelosele
céc tin hiéu diéu ché bang con theo hinh 2, c6 thé e e e
xac dinh cac tan s séng mang la: ) Liong 8 e 3 0 ]

g ; eceloce eoelecs coeloce oo osel

fer = femin = 2Fmax ® . é é ; é

feo = fe1 + Fmax = 3Fmax "

fa=foo+  Fmax = 4Fmax Hinh 3. Phén luéng déy dir liéu CT1

for = fery) + Fmax = (r+1)Fmax (2.2)

Céac tan sb gi¢i han phd tin hiéu diéu ché Ia:

finin = Fmax
fmax = fer + Fmax = (r+2)Fmax
Do rong bang théng tin hiéu diéu ché 1a:
B = fmax - fmin= (r+1)Fmax (2.3)
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T céc cong thire (2.2) va (2.3), dé giam f va B ta c6 thé gidm Fmax, ma tir (2.1), khéng can
tang Tb (s& lam giam téc dd phat bit R) ta sé& tang s ludng phan tap tin hiéu r.
1. MO PHONG NGUYEN LY HOAT BPONG CUA CAC PHUONG AN PIEU CHE KET HOP OQPSK-OFDM

Gia thiét div kien mo phdng la To = 1[s]; S6 ludng phan tap day di liéu vao r = 4; Day di liéu
vao d nhw nhau.

Két qua md phéng nguyén ly hoat déng ctia phwong an ciu tric 1 (CT1) c6 dang tin hiéu tiy
hinh 3 dén 6 va 11. Két quad md phdng nguyén Iy hoat ddng cla phwong an cau tric 2 (CT2) c6
cac dang tin hiéu t hinh 7 dén 12.
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Hinh 6. Tin hiéu diéu ché OQPSK— MC OFDM cta cédc ludng di liéu CT1
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Hinh 7. Phén tap tin hiéu twong trng CT2

Tap chi Khoa hoc Céng nghé Hang hai S6 39 — 08/2014 24



Day du lieu kenh Q luong 1 cQ1(n) Tin hieu dieu che OFDM - Kenh Q & Luong 1

: . =
Day du lieu kenh I luong 1 cli(n) Tin hieu dieu che OFDM - _1 9 i g1
_ ow s g ionn - RIAWATA
= = <]
g ‘ ‘ ‘ I /\ /\ ,\ ° | | 2 \/
El o / 1@ - 5
° 2, /7 \J \\ ) 10 20 30 0 10 20 30
n t
0 10 ., 20 30 0 10 L Day du lieu kenh Q luong 2 cQ2(n) Tin hieu dieu che OFDM - Kenh Q & Luong 2
s o - =
Day du lieu kenh I luong 2 c2(n) Tin hieu dieu che OFDM - =1 i i e N M NAN
s 1 g o Zo0
s SIANNNTS g LV [V \VA
S o0 B 1 - O &t
El | 2, JAV/ \/ 0 10 20 30 0 10 20 30
: S - n t
o 10 20 30 o 10 ‘ Day du lieu kenh Q luong 3 cQ3(n) Tin hieu dieu che OFDM - Kenh Q & Luong 3
n t ¥ ¥ =
1 =3
Day du lieu kenh 1 luong 3 ci3(n) Tin hieu dieu che OFDM - s | | g M
ot 1 g g I %“’v’\v’m\/\v V
el T ANAA, T B
50 I | 6 o6 o g
2 3 0 10 20 30 0 10 20 30
4 | | | z V V V V n ¢
0 10 20 30 o] 10 H Day du lieu kenh Q luong 4 cQ4(n) Tin hieu dieu che OFDM - Kenh Q & Luong 4
n t T r o =3
Day du lieu kenh I luong 4 cl4(n) Tin hieu dieu che OFDM - g, | | | 1< o n I\ I\ I\ l\ I\
= < z
. 51”\’\ AN A | | | z WVWUVWVUVY
5o 0 0 T 2w ° 10 20 30
S o
© [ - | o V V V V V U n t

Hinh 8. Didu ché OFDM kénh I (CT2) Hinh 9. Biéu ché OFDM kénh Q (CT2)
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Hinh 10. Tin hiéu diéu ché OQPSK— MC OFDM cua céc ludng di liéu CT2
c1l = cl1 — cung mang thong tin cda cac bit 1, 9, 17, 25, ...
c4Q = cQ4 — cung mang thdng tin cta cac bit 8, 16, 24, 32, ...

Con lai cac tin hiéu tirng cap mét la khac nhau: c2l # cl2; c31 # cl3; c4l # cl4 va c1Q #
cQ1; c2Q # cQ2; c3Q # cQ3. Diéu nay co thé giai thich vi du 1a: c2l — mang théng tin cla cac bit 2,
10, 18, 26, ... con cl2 — mang théng tin cda bit khac han 3, 11, 19, 27, ...; ¢c3Q — mang thong tin
cla céc bit 7, 15, 23, 31, ... cdn cQ3 — mang thdng tin cta bit khac han 6, 16, 19, 32, ... Két qua
céc tin hieu OQPSK-OFDM clia méi ludng twong &ng 1a khac nhau va dan dén té hop tin hiéu cla
2 cAu trac 1a hoan toan khac nhau mac du ching c6 cung mot day dir liéu théng tin dau vao.
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Hinh 11. Té hop tin hiéu OQPSK-OFDM CT1 Hinh 12. Té hop tin hiéu OQPSK-OFDM CT2
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IV. KET LUAN

Bang phwong phap mo phong, chung ta da khao sat mot cach rat chi tiét nguyen ly hoat
doéng ctia cac cAu trac thuc hién diéu ché két hop OQPSK va OFDM. Ciing t&r d6 c6 thé thay giai
phap diéu ché két hop OQPSK-OFDM & phu hop véi cac yéu cau, diéu kién ctia kénh théng tin
thay am.

Nhung & mire d6 cao hon, dé co thé danh gia dwgc hiéu qua cua giai phap diéu ché két hop
nay hodc nham so sanh gitra cac phwong an cau trdc véi nhau chung ta can co6 cac chwong trinh
mé phéng toan bd hé thdng (Phat — Thu hay Diéu ché - Giai diéu ché). Cac chwong trinh nay dwoc
coi la phan nghién ctu phat trién, nang cao, di sau hon va sé trinh bay trong cac bao cao khoa hoc
tiép theo.
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THIET KE HE THONG QUAN LY CONG SUAT
CHO TRAM PHAT DIEN TAU THUY
DESIGN OF POWER MANAGEMENT SYSTEM FOR MARINE
ELECTRICAL POWER STATION

TS. HOANG BU'C TUAN
Khoa Bién - Dién ti, Trirong DHHH Viét Nam
Tém tit
Hé théng quén ly céng suét |1a mét phén quan trong ctua hé thbng tw dong, néng lwong
dién trén tau thdy va déc biét dbi véi cac tau trang bi chén vit dién. Hé théng quan ly cong
suét diéu khién tram phat dién dé tbi da héa kha ndng ngén ngira mét dién toan tau va
gidm thiéu murc tiéu thu nhién liéu. Ngoai ra, hé théng quan ly cong suét con lam gidm chi
phi bdo tri théng qua cac thiét bi bdo vé dé han ché nhiing 16i va hdng héc.
Abstract
The Power management system is a crucial part of the automation, power systems on
ships, and in particular for ships with electric propulsion. The Power Management System
controls the electrical power station in order to maximize the blackout prevention
capabilities and minimize the fuel consumption. In addition, the power management
system reduces the maintenance costs through protection equipment against faults and
malfunctions.
Key words: Power management system, marine electrical power station, blackout prevention.
1. Gi&i thiéu
Quan ly céng suét, ndng lwong da phat trién nhw mot sy tt yéu cho viéc tw dong héa va
didu khién hé thdng dién nang tau thay [4, 6]. Trwdc day ngudi van hanh thwc hién viéc quan ly
cbng suat, nang lwong bang tay nhw khéi dong, dirng cac may phat dién bang cach quan sat trang
thai hién tai cGa lwéi dién tau thiy véi cac thiét bi do cong suat tac dung, phan tac dung, ampe ké,
tan sb ké, von ké....Viéc xac dinh thoi diém hoa cac may phat dién vao coéng tac song song duoc
thwe hién bang tay nh& hé théng dén tat, dén quay va déng bd ké, day ciing la mét trong nhirng
nguyén nhan cé thé l1am sap lwéi dién va mét dién toan tau néu ngudi van hanh xac dinh sai thoi
diém déng may phat 1én lwéi.
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Vao nhirng ndm cudi cla thé ky 20, cac hé théng truyén dong dién chan vit dwoc phat trién
manh mé,,dzfac biét la ,céc tau khach, tau QU lich, tau pha bé,ng, tau céng trinh...da dat ra mét yéy
cau moi doi voi hé thong quan ly céng suat, nang lvgng. Tat ca cac thiét bj dién trén tau duoc noi
t&i hé thong phan phoi dién nang, do vay bat clr mot sy thay ddi nao cla tai cling nhw nhiéu loan
cla lwéi dién cling déu anh hwdng dén cac phu tai khac, cac may phat dién va sy anh hwéng lan
nhau gitra chung [1, 2, 3, 5, 6].

Trén cac con tau thé hé mai véi hé thdng ndng lwong cé cau tric phire tap, cac thiét bj bao
vé va diéu khién hién dai, c6 lién quan mat thiét dén viéc thiét k& hé thdng quan ly céng suét va
nang lwgng. Viéc diéu khién t4i wu cac hé thong nang lwong tré thanh hét sirc cér1 thié,t cho hoat
dong an toan cua con tau. Hon niva viéc st¢ dung nang lwgng hiéu qua hon, sé dan dén tiéu thu
nhién liéu it hon. Chi phi nhién liéu la mét trong nhitng chi phi van hanh chinh cho tau va day la
yéu té nhan dwoc sy quan tam Ién cla chu tau.

Hé thdng quan ly cong suét da tré thanh phan ti tich hop cla hé théng tw dong toan phan
va hé théng diéu khién 6n dinh dong vi tri tau. Day la mét doi hoi moi clia hé thong quan ly cong
suat. Trwdc day, hé thong quan ly cong suat chi phan tich tinh trang hién tai cia luoi dién va xem
xét dé gidi han so6 lwong phu tai va cac hé thong diéu khién ching.

Trpng nhfmg nam gén day, cac chwrc nang hién dai da dwo’(; dwa thém vao hé théng quan ly
cong suat dé cé thé diéu khién viéc phat va tiéu thu nang luwong tdi wu. D6 1a ly do, hé thdng quan
ly céng suét con dwoc goi la hé théng quan Iy nang lwgng. Tuy nhién diéu quan trong la phai phan
biét dwgc sy khac nhau gitra cac chirc nang truyén théng va cac chirc nang hién dai ctia hé thong
quan ly cdng suét, cai ma c6 kha nang mé ra hwéng phat trién xa hon niva trong ngan ngira mét
dién toan tau, tdng do an toan va giam thiéu tiéu thu nhién liéu [3, 4, 6].

2. Chilrc nang va cau tric co ban caa hé théng quan ly céng suét
2.1. Cédc chiec ndng chinh cua hé théng quéan |y céng suat

Cac chirc ndng chinh cla hé théng quan ly céng suat bao gdm [3, 4, 6]:

- Biéu khién khé&i dong, dirng t& hop Diesel — May phat dién;

- Bao vé t6 hop Diesel — May phat dién;

- Tw dong hoa ddng bo, diéu khién cac aptémat chinh va cau dao phan doan;

- Kh&i déng, dirng céc td hop Diesel — M4y phat dién khi tai n&ng hodc non tai;

- Phan chia tai gilra cac may phat dién cong tac song song;

- Giam séat va ngan nglra kha nang mét dién toan tau;

- Kiém soét va khéng ché cong suét clia cac phu tai cé cong suét 16n;

- Cat wu tién cac phu tai khdng quan trong;

- Diéu khién tan sb cha mang;

- Lwa chon ché d6 hoat dong cua tau va thwc hién khéi dong tudn tw cac phu tai theo
chwong trinh;

- Chuyén tai may phat dién déng truc;
- Quan ly tram phat dién sw cb...
2.2. Cau tric co ban cua hé théng quan ly céng suat

CAu tric co ban cla hé thdng quan ly cong suét bao gdm c6 trung tdm x& ly, cac modul vao
ra sb, twong tw, modul truyén théng, cac panel van hanh, diéu khién, giam sat dwoc I&p dat trén
bang dién chinh dé theo ddi, giam sat cac thong sb clia tram phat dién va cac nat 4n dé diéu khién,
cai dat cac thong sb cho tram phat dién hoac dwa vé giam sat, diéu khién tap trung trén may tinh o
murc cao hon. Cac panel, modul cla hé théng duoc két ndi véi nhau théng qua céap truyen théng
va dwgc quan ly & nhiéu cip d6 khac nhau nhw thu thap va x ly, van hanh, diéu khién giam sat
tap trung, diéu hanh con tau va quan ly. C4u tric co ban cla hé théng dwoc thé hién trén hinh 1.
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Hinh 1. C4u tric co’ ban ctua hé théng quan ly céng suat (PMS)
3. Xay dwng hé théng quan ly cong suat
3.1. Xay dwng thuéat todn diéu khién cho hé théng quén |y céng suat

Hé théng quan ly cong suét diéu khién va giam sat toan bd hoat déng ctia tram phat dién
tau thay, do vay thuat toan ctia hé théng bao ham toan bd qua trinh didu khién giam séat hé théng,
& day chi dwa ra mot s6 lwu dd thuat toan dién hinh, sau day la lvu d6 thuat toan khéi dong Diesel-
may phat dién khi tai nang va thuat toan khéi dong Diesel-may phat dién khi xay ra mét dién toan
tau, dwoc thé hién trén hinh 2, 3.

3.1.1 Lwu dé thuét toén khéi dong Diesel-méy phéat dién khi téi néng

Khéng bj cdm khoi
dong

‘ ’ Ngudn 24V dc ‘

Ty dong hoa

-®
Piu kién méay phat s
Thon ché d3 stand-by binh thuong Thié o
tw dong? s hoa TP 1612 32
)
s
s
Tai 16n hon 90%? Chon ché do
s Ty dong? "
Chon thoi diém hoa’
D
s
e !
s
o) Tin hi¢u déng ACB N
Hoa bj 15i
s

Dimg tyr déng hoa

Phan chia tai va diéu Phan chia tai va diéu
chinh tin s6 chinh tan s&

Piéu khién
cong sudt TD2

Ngubn cung edp boi cic
may chay song song

Két thic

Hinh 2. Lwru dé thuét todn khéi dong Diesel-mdy phat dién khi tai nang
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3.1.2. Lwu dé thuéat toan khéi déng Diesel-may phat dién khi xay ra mét dién toan tau

Khéng bi cAm khai dong Nguén 24VDC

Diéu kién méy phat
stand-by binh thuong

‘Tin hi¢u khoi dong miy phit
stand-by

Hinh 3. Lwru dé thuét todn khéi dong Diesel-may phét dién khi xdy ra mat dién toan tau
3.2. Xay dwng chwong trinh diéu khién cho hé théng quan ly céng suét
Chuong trinh diéu khién cho hé théng quan ly céng suat dwoc lap trinh trén phan mém
STEP 7.
3.3. Xay dung giao dién giam sat — diéu khién cho hé théng quan ly céng suat
Giao dién giam sat — diéu khién duoc thiét ké cho hé thdng quan Iy cong suét bao gém
trang man hinh chinh, trang man hinh giam sat dieu khién cac t6 hop may phat dién, cai dat, bao
10i, lich st bao dong cua hé thong va do thi cac thong so lam viéc cua tram phat dién nhw tan so,
dién ap, dong dién va cong suat cua cac may phat dién, duoc giam sat lién tuc theo thoi gian. Mot
sb giao dién chinh ciia hé thdng quan ly cong suat dwoc thé hién trén hinh 4, 5.
1 - Screen_1 5 - Screen 5
[l iy v |

dds rorny

Pl BAERIL

ALRAM HISTORY

TREMD SAFPH

LIGHT FALILT

HE &% FALLT

Hinh 4. Giao dién gidm sat chinh Hinh 5. Giao dién MENU chinh

4. Két luan

Hé thdng quan ly cong suét thuwc hién diéu khién, giam sat tw dong toan phan tram phat
dién, dadm bao cung cip nang lwong dién mot cach lién tuc, ngan ngira cac kha ndng xay ra mét
dién toan tau, gidm thiéu tiéu hao nhién liéu, tdng d6 an toan, nang cao hiéu qua kinh té va giai
phéng con nguwdi trong qua trinh khai thac, van hanh hé théng néng lwong dién tau thay.
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Ngwoi phan bién: PGS.TS. Tran Anh Diing

KHAO SAT RE NHANH CUA DAO DONG TUAN HOAN TRONG HE TUYEN
TINH TUNG KHUC BANG PHUONG PHAP BAN DON
ANALYZING THE BIFURCATION OF PERIODIC VIBRATIONS OF PIECEWISE-
LINEAR SYSTEMS USING THE SINGLE SHOOTING METHOD

TS. HOANG MANH CUONG
Vién Khoa hoc co s&, Trirong DHHH Viét Nam
TS. LE ANH TUAN
Khoa Co khi, Trirong DHHH Viét Nam
Tom tat
Trong bai bao nay, da ap dung phuong phép ban don trong viéc tinh toén dao déng tuén
hoan ctia hé dao dong cudng burc chiu kich déng diéu hoa. Sw khéng dbéi xirng ctia hé
khao sat dan dén cé do cirng va do cén nhét la cac ham tuyén tinh timg khuc. Viéc phan
tich én dinh va ré nhanh cda hé dao dong phi tuyén da duoc tién hanh bang phuong
phép tinh toan sé. Tir céc phén tich cho thay rdng, trong hé khdo séat xuét hién cac ré
nhanh nhén déi chu ky va sw tén tai déng thoi cia nhiéu tap hat tudn hoan.
Abstract
This article analyses the periodic vibration of harmonically excited systems using the
single shooting method. Both stiffness and viscous damping are piecewise-linear
functions due to non-symmetry of system. Analyzing the stability and bifurcation of
nonlinear systems are carried out by numerical method. The analysis results show the
existence of period-doubling bifurcation and multiple periodic attractors.
Key words: Nonlinear vibration, shooting method, Bifurcation.

1. M& dau

Trong cac hé dao déng may nhw cac banh rang chiju tai trong nhe, cac hé rotor, cac hé dao
doéng dan hoi, cac hé cam-can cam, cac khép lién két cac thanh phan robotic, ... tinh chat tuyén
tinh ho&c phi tuyén tirng khic tén tai vi khe hé gitra cac thanh phan. Cac hé tuyén tinh trng khic
la cac hé phi tuyén manh, dé tinh toan dao dong clia cac hé nay ta cé thé s dung phwong phap
can bang diéu hoa gia lwong [2, 3, 4, 6]. Nhwng dé dat dwoc dd chinh xac cao, phwong phap nay
ddi hdi s6 cac thanh phan diéu hoa trong biéu thirc nghiém phai Ién, diéu nay dan dén ta phai giai
mot hé nhiéu phwong trinh dai sb phi tuyén, day la van dé rat khé khan. D& khac phuc han ché
nay, phwong phap ban don [1] td ra c6 wu thé hon, vi trong phwong phéap nay sd phuwong trinh cla
hé dai sé phi tuyén chi twong (rng v&i sb chidu cia hé, do d6 sé giam khdi lwong tinh toan va téng
dd chinh xac clia nghiém thu dworc.

Trong bai bao nay, da xay dyng thuat toan khao sat sy 4n dinh va ré nhanh cla nghiém
tuan hoan trong cac hé phi tuyen khong 6toném, dwa trén phwong phap béan don. So sanh cac két
qua tinh toan vé&i cac két qua tinh bang phwong phap can bang dleu hoa gia lwgng [6], cho thay
cac két qué hoan toan twong tw. Viéc dwa ra thuat toan tinh toan sb trong bai bao nay co6 thé dé
dang dwoc ap dung dé& phan tich cac rng s déng lwc hoc phirc tap nhw ré nhanh va dao dong
hén ddn cta cac hé k thuat trong thuc té.
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2. Phwong phap ban don tim nghiém tuan hoan cta cac hé khéng 6t6ném

Cho hé phwong trinh vi phan khéng 6téném (thém déu : )

x=f(xt,p) (1)

Trong d6 xeR", f e R", pla cac tham sb, f(x,t,p) 1a ham tudn hoan chu ky Te. Bai toan dat
ra 1a, ta phai di tim nghiém tuan hoan chu ky T cta hé (1), nghia la ta phai di tim nghiém cua hé (1)
sao cho thoa man dieu kién x(0) = x(T). Ta da biet, doi voi cac hé khdng 6t6ném, chu ky T cua
nghiém tuan hoan can tim la mot boi so hiru ty cla Te va la mot sb da biét. Do do, dé thyc hién
phwong phap ban tim nghiém tuan hoan chu ky T cua hé (1), trwdec tién, ta xét bai toan (thém : )

x =f(x,t,n) v&idiéu kién ddu x(0) =1, (2)
sau d0, ta phai di tim diéu kién dau n sao cho nghiém x(t,n) cda bai toan (2) thoa man diéu
kién (thém dau : )
X(T,m)=x(0)=n < x(T,m)-n=0 3)
(3) Ia hé n phuwong trinh dai sb phi tuyén véi n &n sb la n« (k =1, 2, ..., n). Dé giai hé

phwong trinh dai s6 nay ta c6 thé s& dung cac phwong phap l&p, nhw phwong phap Newton-
Raphson dwegrc trinh bay duwdi day:

Ban d4u ta cho mét sy wéc chirng diéu kién dau n© va mong muén tim dwoc 1, sao cho sai
léch 81 = n — n© thod man diéu kién ||on|| < ¢, v&i ¢ la mot sb nhd cho trwéc, dé ma (thém déu ;)
XT N +6m) - +6m) ~0 )

Khai trién Taylor dbi v&i (4) va chi gilr lai cac sb hang tuyén tinh déi véi o, ta dwoc (thém :)
{% W E} on=n® -x(T,n®) (5)

trong do E la ma tran don vi cap nxn, x(T,n©) & véc to cd n phan t va dwoc xac dinh béng
céach giai bai toan diéu kién dau (2) trong khoang thi gian t = [0, T]. Con dx/6n 1a ma trén cap nxn
céac thanh phan ctia ma tran nay tai (T,n©) dwoc xac dinh nhw sau: Dao ham hai vé phwong trinh
(1) theo n, ta dwoc (thém dau : )

d( ox oX
—| = |=Df(xt,p)— 6
dt( 8!]] F(xt ) P (6)
Ngoai ra dao ham cua diéu kién dau x(0) = n ddi v&in, ta dwoc (thém déu :)
OX
5—(0) =E (7)
n

(6) 1a phwong trinh vi phan dbi véi ox/on, tich phan phwong trinh (6) véi diéu kién dau (7)
trong khodng thoi gian t = [0, T], ta dwgc dx/on tai (n©@, T). Khi ma trén dx/on dwoc xac dinh thi hé
(5) tr& thanh hé n phwong trinh dai sb tuyén tinh v&i cac an sb 1a &n. Sau khi gidi hé (5), ta kiém
tra tiéu chuén hdi tu ||dh|| < & Néu tiéu chuén hoi tu khéng dwoc thod man, ta cap nhat lai diéu kién
dau n©@ = n© + &n va quay lai cac buwdc & trén cho dén khi cac tiéu chuan hoi tu dwoc thod man.
Két thuc tha tuc ta tim dwoc diéu kién dau n twong ng véi nghiém tuan hoan chu ky T cda hé (1).
3. Khao sat ré nhanh cta cac hé phi tuyén bang phwong phap s6

* Buwdc 1: Chon gia tri d4u u = po. Bang phwong phap ban, ta tim diéu kién dau o va chu ky
To tng v&i nghiém tudn hoan (x(t, no, To), po) ctia hé (1), gid st nghiém nay 6n dinh.

* Bwdc 2: Chon s6 gia Au thich hop, 1y p = po + Ap

* Budc 3: LAy (no, To) lam gia tri khéi dau cho phwong phap bén, tim diéu kién dau n va chu
ky T ctia nghiém tuan hoan x(t, n, T) cGa hé (1) tai p = po + Ap.

* Buwdc 4: Tich phan sb phuwong trinh (1) v&i didu kién diu n, ta dwoc nghiém tuan hoan x(t,
M, T). Kiém tra cac nhan to Floquet trng v&i nghiém nay. Neu tat ca cac nhén tir Floquet deu nam
trong vong tron don vi clla mat phang phirc thi nghiém nay la 6n dinh, ta cap nhat lai cac gia tri
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khéi dau po = p, no = n, To = T va ta quay lai t buéc 2. Néu c6 nhan tir Floquet nam trén vong
tron don vi cha mat phang phirc va nhan t& nay dang c6 xu hwong di ra khoi vong tron don vi, thi
ta c6 gia tri ré nhanh p va tiép tuc tr buwoc 5.

* Bwdc 5: Kiém tra hwdng cta nhan tl Floquet doi khéi vong tron don vi clia méat phang
phirc

+ Néu nhan ’tl:I’ Floquet la sb thwc, doi vong tron don vi theo hwdng -1, ta cé ré nhanh nha
ddi chu ky (thém dau . )

+ Néu nhan tr Floquet Ia s6 thyc, doi vong tron don vi theo huéng +1, ta c6 mét trong cac
ré nhanh: nép gap-chu trinh, ré nhanh chuyén qua gi&i han, ré nhanh pha huy tinh d6i x&ng.

+ Néu nhan t& Floquet 1a sb phirc ddi vong tron don vi, ta c6 ré nhanh Hopf loai 2.
4. Tinh toan dao déng tuan hoan va khao sat ré nhanh cua hé tuyén tinh tirng khuc
4.1. M6 hinh déng Iwc hoc cua tuyén tinh tieng khiac

Cho moé hir)h dao ddng nhv hinh 1, trong do khoi
lwgng m dwoc ndi v&i 10 xo ko va cdn nhét co, 10 x0 ki | | .

va can nhét c1 dwoc dé ty do. Gia thiét rang khi khéng

¢6 khoi lwgng m, hai 16 X0 tw do cham nhau, khi c6 khoi E E
lwgng m, tai vi tri can bang tinh cac 16 xo v&i cac dé fq

cieng twong ng Ko, ki bi nén mét doan twong ¢ng la do

va d. Cho khéi lwgng m chiu tac dung cua lwc kich VAV VNV

dong diéu hoa fosinX. Goi x 1a dich chuyén cta canh

bén phai khéi lwgng m doi v&i vi tri clia canh bén phai Hinh 1. M6 hinh dao déng cua hé
ctia khéi lwong tai vi tri can bang tinh. tuyen tinh tirng khic
Phwong trinh vi phan dao déng cla hé nay cé dang (thém dau :)
MX + ¢, X + kyX + ¢,H (X) + G(x) = f, sinQt (8)
trong d6 (thém dau : )
cx/ ¢y, X >—d X, x>—d
T 6=
0, x < —d kd,  x<—d

Bang cach d&t x1 = x, x2 = dx/dt, tir (8) ta c6 (thém déu : )

X =%
. . C)
X, =[CoX, —KoX, —CoH (X%,) =G (%) + f,sinQt]/m

trong d6 (thém dau : )

CX, I Cy, X, >— K%, X, >—d

d
H(XZ):{O, <d’ G(Xi):{—kodo, x, <—d

4.2. Céc két qua tinh todn sé

_ Sau day ta di khao sat ré nhanh ciia nghiém tuan hoan trong hé (9) bang phuong phap sb.
bé tinh toan so, ta chon tham so thay ddi 1a k = ko.10-3, cac tham s6 khac nhw sau: fo = 7,8.103(N),
m = 0,4.103(kg), ko = k.103(N/m), ki = 0,9.105(N/m), co = 0,05.10%(Ns/m), c1 = 0,5.103(Ns/m), d =
5.10%(m), 2= 34,56(rad/s).

0.16

0.4
014+ 0.35

Egnft 03 3T
=

a[m]

01f 0.25

0.05 0z
2

Hinh 2. Biéu dé ré nhénh cia hé (9).
(a) trng vé&i cac nghiém 2T, 4T, 6T; (b) trng véi cac nghiém 3T, 6T
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Hinh 3. Biéu dé nhén i Floquet cta hé (9)
(a) voi cac nghiém 2T, 4T, 8T; (b) trng v&i cac nghiém 3T, 6T

Cho k bién thién trong khoéng [2; 20], khi dé ta c6 biéu dd ré nhanh cta hé dwoc cho trén
cac hinh 2. T hinh vé ta thay, tai k = 20 (rng v&i diém A trén hinh 2a, ta tim dwoc mot nghiém 2-
chu ky n dinh. Cho k gidm dan, nghiém 2-chu ky nay van n dinh, khi k gidm dén diém B: (rng v&i
k = 5,66, tai day c6 mot nhan t&r Floquet di ra khéi vong tron don vi theo hwéng -1 (xem hinh 3a)
nén xuét hién ré nhanh nhan déi chu ky, khi di qua gia tri nay xuét hién moét nghiém 4-chu ky 6n
dinh. Tiép tuc cho k gidm xudng nghiém 4-chu ky van én dinh, khi k giam dén diém C1 trng v&i k =
3,18, tai day lai c6 moét nhan t&r Floquet di ra khdi vong tron don vi theo huwéng -1 (xem hinh 3a),
do d6 lai xuat hién mot ré nhanh nhan déi chu ky, khi di qua gia tri nay xuét hién mét nghiém 8-chu
ky 6n dinh. Nghiém 8-chu ky nay tdn tai cho dén gia tri k = 2,865. Mat khac ta thay, tai diém A trén
hinh 2b &ng v&i k = 7,5 xuét hién moét nghiém 3-chu ky song song ton tai véi nghiém 2-chu ky.
Nghiém ba chu ky nay t6n tai cho dén diém B. &ng v&i k = 2,3, tai day c6 mot nhan t& Floquet di ra
khéi vong tron don vi theo huéng -1 (xem hinh 3b), nén xuét hién moét ré nhanh nhan déi chu ky,
khi di qua gia tri nay nghiém 6-chu ky xuét hién, nghiém 6-chu ky nay ton tai n dinh cho dén k = 2.
Cac nghiém 2-chu ky, 4-chu ky, 8-chu ky, 3-chu ky va 6-chu ky cGa hé (9), tai mét sb gia tri ctia k
dworc cho trong cac hinh 4 — 8.

3 01 3 0.1
2 _omap |@2 2 oot |4
1 % 0o ! % 006 e
5 bl = <
30 £ 008 50 S 004
-1 & a 4 &
nm Ao ‘
-2 1 | 2 0 | |
o1 om0 0% b 23 4568 78 9 321 00 om0 oo 01 23 45 6 7 8 810
X Tan s& [radis) wLl2 % Tén 55 [radfs] xCar4
Hinh 4. Nghiém 2-chu ky cua hé (9) tai k = 6,0 Hinh 5. Nghiém 4-chu kycuda hé (9) tai k = 3,2
3 01 4 025
2 omel  |as Z -
! % 0o6f e 1 %ma
20 & ool io £ o
g B g
Rl ] 0wt | N & oos o
? o || | | 3 . | |
A o o T e D123456780910111213141516 ey Ry — o 1 2 3 4 5 68 7 8 9 1
% Tén &b [radfs] xLue x Tén 56 [radfs] *EA3
Hinh 6. Nghiém 8-chu ky cua hé (9) tai k = 2,87 Hinh 7. Nghiém 3-chu ky cua hé (9) tai k = 2,4
4 035
/3
5 _ 02
=)
=015
= b
e & 01} s
e
2 0.05 an
0 Ll
A T T I T o D123 45678 91011121314
x Tén sé [rads] ® LG

Hinh 8. Nghiém 6-chu ky cua hé (9) tai k = 2,0
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5. Két luan

Trong bai bao nay da gi¢i thiéu phwong phap b&n don trong tinh toan dao déng tuan hoan
cla cac hé dao dong phi tuyen manh. Ap dung phwong phap dwa, tim nghiém tuan hoan va khao
sat ré nhanh caa nghlem tuan hoan trong hé dao déng v&i dd clrng va dd can tuyén tinh tirng
khuc. Twr cac két qua cé dwoc ta thdy, trong hé khdo xuét hién cac ré nhanh nhan déi chu ky va
néu chu ky ctia nghiém tiép tuc dwoc nhan Ién thi dén moét luc nao dé dao déng cta hé tré nén hén
don. Dac biét ta thay xuét hién cac nghiém 3-chu ky va nghiém 6-chu ky song song cung ton tai v&i
cac nghiém 2-chu ky, 4-chu ky va 8-chu ky. Nghia la, tai mét gia tri clia cac tham sb, cé ton tai
nhiéu trang thai dao dong cla hé.

TAI LIEU THAM KHAO

[1] Nayfeh A. H., Balachandran B., Applied Nonlinear Dynamics, John Wiley & Sons, New York, (1995).

[2] Xu L. Lu M. W., Cao Q., “Nonlinear vibrations of dynamical systems with a general form of
piecewise - linear viscous damping by incremental harmonic balance method”, Physics Letters
A, 301 (2002), pp 65 - 73.

[3] Wong C. W., Zhang W. S., Lau S. L., “Periodic forced vibration of unsymmetrical piecewise-
linear systems by incremental harmonic balance method”, Journal of Sound and Vibration,
149(1) (1991), pp 91 - 105.

[4] Raghothama A., Narayaman S., “Bifurcation and chaos of an articulated loading platform with
piecewise non - linear stiffness using the incremental harmonic balance method”, Ocean
Engineering, 27 (2000), pp 1087 - 1107.

[5] Cao Q. et. al., “Analysis of period - doubling and chaos of a non - symmetric oscillator with
piecewise — linearity”, Chaos, Solutions and Fractals, 12 (2001), pp 1917 - 1927.

[6] Xu L., Lu M. W., Cao Q., “Bifurcation and chaos of harmonically excited oscillator with both
stiffness and viscous damping piecewise linearities by incremental harmonic balance method”,
Journal of Sound and Vibration , 264 (2003), pp 873 - 882.

[71 Nguyen Van Dao, Stability of Dynamic Systems, Vietham National University Publishing
House, Hanoi, (1998).

Nguwoi phan bién: TS. Nguyén Manh Thwong

PHAN TiCH, THIET KE PHAN MEM T DPONG TINH DAO DONG XOAN
HE TRUC DIESEL TAU THUY
ANALYZING, DESIGNING THE SOFTWERE FOR AUTOMATION CALCULATING
THE TORSIONAL VIBRATIONS ON THE SHAFT LINE WITH THE MARINE DIESEL
ENGINE )
PGS.TSKH. O bUC LU,
Vién NCPT, Truong BPHHH Viét Nam
ThS. CAO BU’C HANH,
Khoa CNTT , Truwwong PHHH Viét Nam
Tém tit
Bai bao phan tich va thiét ké khungphdn mém tw dong tinh dao dong xoan (Torsional
Vibrations, TV) hé truc diesel tau thuy Phan mém ddm bdo céac yéu céu cla co quan
Péng kiém Viét Nam ciing nhw quéc té vé TV hé truc desel tau bién.Déu vao la céc théng
sé hinh hoc, so db déng hoc ciing nhuw céc théng sé ky thuét co bén cia céac thanh phéan
chinh hé truc diesel tau bién. Pau ra (két qua tinh) duoc té chirc dudi dang bang tinh, db
thi ddc trung cho dao déng xodn tw do (Freedom TV) va dao dong xodn cuéng birc
(Exciting TV), viing vongquay nguy hiém (néu hé truc cé ving khai thac nguy hiém). Két
qua duoc xuét ra dudi dang file pdf, in ra may in hodc céc file .doc va .xls.
Abstract
The paper analyzes and designs the scheme to build the software for the automation
calculating the torsional vibrations (TV) on the shaftline with the marine diesel engine.
This method satisfies all the requirements of Vietnam’sand InternationalRegister
Organizations for the calculation and measurement of the TV. The inputs for the TV
calculation are the geometric, kinetic scheme (model) and the basic parameters of the
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main components of shaftline with the marine diesel engine. The output of the calculation
software system is formedin the spreadsheets, specific graphs of the Freedom TV and
Exciting TV. The software also displays the area of dangerous revolution(in the case the
system has the dangerousworking area). We can print output data directly or save as
.pdf, .xIsx or .docx files.

Keywords:Torsional Vibrations; Software for calculating the Torsional vibrations.(sau: phai cach)

1. Pat van dé

Dao déng xoén hé truc Diesel tau thily dwoc cac nha khoa hoc 1én trén thé gidi nghién ciru
nhw GS.Terkix V.P, Istomin P. A, Minchev N. D.,...[1,2], con & Viét Nam cé thé ké dén:
PGS.Ng.V.Phat, PGS.TSKH.B.B.Lwu, TS.Q.Tr.Hung, TS.Ng.M.Thwong (PHHHVN), PGS.
D.Tr.Thang (HVKTQS)... Cac trwdng phai nghién ctru tinh dao ddng xodn dwoc ké dén tir cac
nwéc Déng Au cii (Lién X6, Bulgari, BaLan...) va tir mét sé nuwéc c6 nén khoa hoc cdng nghé Hang
hai phat trién hién nay nhw Nhat, Trung Quéc, Han Quéc.Tuy nhién trong thuc té cac nha khoa hoc
déu tap trung giadi quyét cac van dé tinh FV ma céc co quan chuyén mén (Pang kiém) yéu cau, dé
la tinh FTV va ETV.Cé4c két qua cla cac qua trinh tinh dwoc bdo cdo dwdi dang bang va dd thi
twong tng [3].

Trong nghién ctu tinh TV hé truc diesel tau thdy, cac nha khoa hoc da st dung nhiéu
phwong phap khac nhau nhw phwong phap mé hinh héa giai tich, mé phéng sb. Tlr nhirng nadm
70- 80 thé ky XX, viéc tinh TV v6 cung kho khan vi chwa c6 cac céng cu manh cla toan hoc va
may tinh hién dai. Tinh TV hdu nhw thu cong hoac ban ty ddng nh& 1ap trinh trén ngon ngly
Fortran hoac Basic, trén hé may tinh cb dién, cong kénh, téc d6 thap. Phuwong phap giai: cd, lac
hau. Vi du giai FTV[1] trén co s& tinh nghiém gan dung Tole va quy ddi hé n bac tw do vé cac hé
¢6 3 bac ty docho tinh hai tAn s6 thap nhét, sau d6 quy vé hé twong dwong cé 5 bac tw do dé tinh
hai tAnsé tw do tiép theo.Tiép sau dé,trong nhirng nam 90 cla the ky XX, nh& ¢6 may tinh hién dai
hon, tbc d6 cao hon va da xay dwng cac thuat toan manh hon vé gidi tim nghiém da thtre bac cao,
g|a| hé phwong trinh tuyen tinh béng phwong phap ma tran, ... da dwoc trién khai trong cac phan
mém mé phdng, phan mém chuyén dung nhw TUTSIM, PS, MCAD MATLAB, ... giup cho viéc tinh
toan, nghién clu TV dwoc thuan tién va dé dang hon nhiéu. Dac biét MATLAB da tré thanh cong
cu manh va tién ich trong nghién ctru déng lwc hoc va dao dong méy.Nhiéu nha khoa hoc da s
dung MATLAB dé trién khai nghién ctu cac van dé phirc tap trong mé phdng, tinh toan TV cla
may tau thay cling nhw cac co hé khac nhau. (,... viét lién)

MATLAB, MCAD, ANSYS hay cac phan mém khac déu mang tinh hé tro' dé tinh toan, mo
phdng TV trong thi nghiém, nghién ctru, ching thiéu mat céc tinh chuyén dung cua mot phan mém
tng dung chuyén cho linh vuc déng tau va Déng kiém hé truc méy tau bién.

Cac hang bang kiém |&n trén thé gioi déu st dung cac phan mém tinh TV riéng cta minh
theocac yéu cau riéng cla bang kiém quéc té cung nhw Dang kiém clia nwéc sé tai. O Viét Nam,
chwa xay dung dwoc phdn mém nao ma bang kiém Viét Nam cdng nhan.Chinh vi vay, chang toi
d&t ra nhiém vu xay dung phan mém mang tinh cong nghiép, thwong mai dé tw dong tinh TV hé
truc tau thay tai Viet Nam.Bai bao sé gidi quyét nhiém vu dau tién ctia muc tiéu néu trén, do 1a bai
toan phan tich, thiét ké khung phan mém tw dong tinh TV hé truc tau thay.

2. Co sé& toan hoc va cong nghé
2.1. Co’ sé toan hoc

Hé dong Iwc diesel tau thay lai may cong tac (may phat dién, chan vit) dwgc mé hinh hoa
thanh co hé c6 n khéi lwong roi rac voi mé men quan tinh khéi lwong (MMQTKL) Ji lién két dan
hdi qua cac hé sb cwng chdéng xoén Cij+1, hé sb can xoén.... dwdi tdc ddng clia cac momen kich

thich xgan Mi(t), i = , h co hé nay dwogc mo hinh héa bang hé cac phwong trinh vi phan tuyén
tinh, viét dwéi dang ma trén sau [1,2].
Jop+Bp+Co=M(t) (1)

& do:J =diag(Jq,J5,...,dy ) - Ma trén dwong chéo MMQTKL hé truc;
B =diag(B ,,B, ..., B,) - Ma tran dwong chéo hé sb can xoan tuyén tinh;

C - Ma tran hé sb cirng chdng xoén tuyén tinh;
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[0} :[q)l Py @ ]T —Véc to trang thai dao dong xoan. (thay dau . bang ;)

M = [My, M,, ...-Véc to md men cudng birc dao ddng xoén.
2.1.2. Tinh nghiém FTV
Hé phwong trinh FTV viét dwdi dang ma tran, hé (2) khéng can (B=0) va cé can (B#0)[1, 2]
Jp+Bp+Co=0. (2
- PAu vao: véc to' J, B, C. (viét hoa chir V)

- D4u ra la bang cac tan sb riéng clha cac FTV:®0=0;®1, ®2, ... ®n-1, trong d6 quan trong
nhéat la 1, m2va twong &ng 1a bang cac véc to darjg dao dong cho m1, ®2. Nghiém cla hé (2)
duwoc trién khai lap trinh trong LabView, trén phdn mém sé dwoc ching tdi xay dwng (phat trién tir
MATLAB).

2.1.2. Tinh nghiém ETV

Hé phuwong trinh vi phan cho ETV dworc viét dwdi dang (1).

- Bau vao. Dé bd sung viéc tinh cac mé men cudng birc Mi(t), can c6 thém cac thong sb:ché
d6 vong quay khai thac n(rpm); cac thdng so ky thuét co ban: sO xy lanh z; hanh trinh piston s(m);
dwdng kinh piston D(m); chiéu dai bién I(m); thr tw chay nd cla cac xy lanh; géc phun sé&m
@ipump, Qinozle; goc két thuc phun nhién liéu ¢f,pump, @fnozle,...chudn cho mét xy lanh (theo hé so
ky thuat).

- Dau ra. Bwa ra d6 thi phan b (rng suat xoan trén doan truc ‘yéu nhét’ theo dai vong quay
truc khuay. Trén do co do thi tng suat cuyc dai cho phép (theo tiéu chuén cta Dang kiém) va tir d6
dwa ra vung vong quay cam khai thac [3, 4, 5].

Dé dat dwoc cac yéu cau trén cda dau ra, phan mém sé xay dung tinh ETV can thuc hién
theo thuat toan thich hgp nhat. Trén co s& thuat toén’mé PGS.TSKH. b.DB.Lwu [2, trang 256] xay
dwng theo phwong phap hé truc chinh, chung ti sé trién khai lap trinh code trong LabView.

2.2. Co’ sé céng nghé

Phan mém LabView la phan mém db hoa nhing, c6 tinh (ng dung cao va phu hop véi bai
toan tinh TV.LabVigw c6 kha r]éng tich hgp cac cong cu toan hoc manh cua MATLAB, dc“)ng, thoi
ban than cé tinh d6 hoa cao rat tién ich cho Iap trinh giao dién ngu’c‘)’i,— may dé nhap va xuat dir
lieu.V&i kinh nghiém clia cac tac gia tw 1ap trinh xay dwng mot s6 thiet bi do (virtual instruments)
trong LabView, chung t6i sé thanh cong trong xay dwng mét séan pham mang tinh cong nghiép va
thwong mai dé giai quyét bai toan tw dong tinh FV.

3. Phan tich, thiét ké khung giao dién vao — ra cho phan mém tinh FV

3.1. Nhép, tinh cédc théng s6 déng hoc dau vao
e DOi v&i cac thdéng s6 cla co hé (phuong

trinh (1) va (2) NgBanq 1J.iTan s dgiohcjong tur dob?ua hé truc(l)l

- Khi da c6 bang tinh d4u vao. Nhap truc kG.m?] | [Nmirad] | [NmS/rad] | [rad/s]
tiép n va cac véc to: 1 Ji Cr by @
2 Jg ng b2 ®;

J=[J1, d2, ..., In]; B=[By, Bz, ..., Bn];
C= [Cl, C2, ERED Cn] n-1 Jn_1 Cn_g -1 0 @ 1
n Jn Crin Nn -

- Khi chwa c6 két qua dau vao.Ta tién
hanh tinh cho tirng chi tiét trong mo hinh n
khoi lwong. Bang 2::Hang dao déng (kng véi 2 tn sé thap nhét.

+ Tinh tir bang tinh Excel va lya chon két o1 =.radls | o =.... radls
qua can thiét, viét dwdi dang file txt. z” 1 221 1
N N 12 2z
+ Nhap cac file d¥ liéu .txt vao phanmem | ... |  |...
tinh (Labview). Qg Az -1
Qen Qzn

+ S dung cac cong thirc c6 san theo tai
liéu chuyén nganh [1, 2].
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e Ché do lam viéc déng co

(a) Khi tinh dao dong xoan tw do, MMQTKL céc xy lanh dwoc viét dwdi dang:Ji = Jio -

sc(i)-Jpb & d6 sc(i) = 0 khi ddng co khdng bi sw cb treo nhém piston bién; sc(i) = 1 khi déng co bi
sy ¢cO phai treo nhom piston bién; Jpo: MMQTKL clia nhém piston bién.

Khi bi sw ¢ treo nhdm piston bién, hé sb can & khéi lwong nay gidm di. Gia thiét hé sé can

tai xi lanh sw cb bang 30% gia tri khi khéng c6 sw cb:

b? =,

(b) Khi tinh dao ddng xoan cwéng blrc, can xac dinh mé men cwdng burc.

+ Lwa chon ché dd vong quay khai thac sw cb véi yéu cadu ddm bao dong co khong bi qua
tai, thong thuwdng: n < 0.9 ny

+ Xay dwng co s& di liéu chuantheo thuat toan da xay dwng trong [2].

3.2. Xuat di¥ liéu, bdo cdo két qua

- Béo céo két qua dao déng tw do (FTV). Bao céo két qua FTV dwa ra tai badng 1 va bang 2.

- B4o cdo dao déng cudng birc (vi du cho 10 diéu hoa, M = 10). Bao cdo mé men cuéng

cla céac xi lanh va chan vit, dwa ra tai bang 3a va 3.b).

Bao cao gia tri (rng suét xodn cho phép Ion nhét (theo tiéu chuén ciia Quy pham) cho doan
truc “yeu nhat’, duoc chira trén bang 4. Bang 5-rng suat tinh dwoc trén doan truc nay twong rng
v&i cac ché do van téc nhw trong bang 4.

- D6 thi biéu dién két qua tinh trén co s& bang tinh sb 4 va 5.

Dwa vao db thj dwa ra ving cdm khai thac ciing nhw I&i khuyén tw van trong khai thac van

toc.

Béng 3.a: Momen cudng burc clia cac xy lanh déng co va chén vit
#Khikhéng cé sur ¢, My bang nhau chi |éch pha theo thi ty chay

Mic[Nm] che z xi lanh khi lam viéc t&t Chan vit, m-s& canh
M= o [rad] My, = 22, My [NM]
My = Q= Mnim
Mig = @2 = |Vln?m
Beee | e Muzm
MHD - @113 - Mn4m
Bang 3.b: Momen curdng biic clia céc xy lanh déng co va chan vit, khicé s cd & xilanh's’.
M [Nm] cho (z-1) xilanh lam viéc tot | Mg, [Nm] cho xilanh s sy co Chén vit, m-s6 canh
M= O [rad] Mgp= O [rad] My =272, My [Nm]
M = 0= M;, = Mi1m
Miz = Q; = Mg, = Mzm
U N A Masm
Migp = O = Meqg = Mram
Bang 4. Gia tri cho phép clia rng suét xoan trén doan truc yéu nhét
N1 = Nimin: M = Nimax
n {rpm) N4 Ns N | .. Np
o, rad M1 or [T S I o
[z], MPa
Bang 5. Ung sudtxodntinh trén doan truc yéu nhét,
Tinhcho téat cd cac trrong hop swcd xay ra & mét trong cac xy lanh.
n(rpm) Ny Nz n: | ... Nn
SC(0)=0
SC(1)=1
SCi)=0;vi=1
SC(z)=1
SC(i)=0;Vi=z
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4. Két lugn
Bai bao da xay dwng khung giao dién nhap va xuat der ligu dé ty dong hoa tinh TV cia hé

truc diesel tau thly theo yéu cau Cﬂa’céc co quan Bang kiém trong nwdc va quoc té. Trén co s&

két qua clia bai bao, cac tac gia sé trién khai xay dwng phan mém trén LabView.
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HE THONG TU DPONG DIEU CHINH SU’C CANG TO1 QUAN DAY TAU
THUY GHEP NOI BIEU KHIEN VA GIAM SAT TREN MAY TiNH
A TENSION AUTOMATIC CONTROL SYSTEM FOR SHIP MOORING
WINCHWITH CONTROL AND MONITORING ON COMPUTER

TS. HOANG BU'C TUAN
ThS. TO VAN HUNG
Khoa Dién - Dién tt, Trirong DHHH Viét Nam
Tém tit

Khi tau cép bén, béc d& hang héa tai céc céng bién véi muc nuwée thdy chiéu 1én xubng

that thuong, thi strc céng trén cép cla toi quén day thay déi rét I6n. Do vay, dé néng cao

do tin cdy, an toan cho con tau khi cép céng, béc d& hang héa thi hé théng toi quén day

phéi duoc tw dong héa va diéu khién gidm sét thong sb strc cdng day cép mét cach lién

tuc. Bai bdo dé cap dén van dé thiét ké, xay dung hé théng tw déng diéu chinh st céng

toi quén day tau thiy st dung thiét bi PLC, bién tan ghép néi véi may tinh, man hinh cam

tng HMI dé diéu khién va giam sat theo tin hiéu strc céng trén day cép.
Abstract

When the ship’s arrival, loading and unloading cargoes at the ports in fluctuated

seawater’s levels leads to great changes of rope’s tension of the mooring winch. So, to

increase the ship’s reliability and safety as arriving as well as loading, and unloading
cargoes, the mooring winch system should be automated and controlled, monitored
rope’s tension parameter continuously. This paper refers to design and build issues, the
tension automatic control system for ship’s mooring winch using PLC, inverter connected
with computer, HMI touch screen for controlling and monitoring the tension signal on
winch’s rope.

Key words: Ship mooring winch, a tension automatic control system.

1. Gi¢i thiéu

Hé théng neo va toi quan day 1a mét trong nhitng hé thdng quan trong trén tau thay, né cé
anh hwéng Ién dén mirc dd an toan ctia con tau khi neo dau & cac bai tha neo, tau cap cang, hay
khi tau diéu dong ra vao luong lach [1]. Anh huwéng dén mirc d6 an toan cla con tau ngoai sw hoat
doéng 6n dinh cta hé thong thi thong sb slrc cang cla day cap cung la mot théng sb rét quan trong
va c6 anh hwo’ng I&n dén an toan cla con tau khi d6 bén tai cac cang bién cé muwc nuwéc thiy triéu
thay déi bat thuweng, cling nhu khi tau béc d& hang hoa.

Hién nay, trong hé thdng t&i quén day trén cac con tau hién dai cé6 mde do tw dong héa cao,
thi thong sb slrc cang cla day cap luén dwoc giam sat, theo ddi rat chat ché. Tuy nhién théng sb
strc cang cla toi quan day chd yéu mai dirng lai & viéc giam sat theo ddi va dwa ra canh bao, bao
dong bang am thanh, anh sang khi thong sé nay vuot qua gidi han cho phép va ngudi sy quan
trwc ca phai lién tuc giam sat, diéu chinh bang tay dé dwa vé gia tri cho phép. Véi xu thé tu dong
héa toan bd cac hé théng trén tau, giam bot thoi gian hanh trinh, gidm bét sd nguwdi phuc vu déng
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thdi cai thién diéu kién lam viéc clha thuyén vién dé nham dem lai hiéu qua kinh t& cao. Do vay
ngay nay trén mot sb con tau yéu cau mirc do an toan cao nhw tau container, tau ché 6t6...thi viéc
tw dong diéu chinh strc cdng trén day cap cla tdi quan day la mot van dé quan trong va ludn can
phai dwoc duy tri én dinh.

Bai bao dé cap dén nghién cru xay dwng hé thong tw dong diéu chinh strc cang cho toi
quan day dé tw dong duy tri trang thai lam viéc cua hé thdng toi quan day ma khéng can sy tac
doéng cla con nguo’l nham muc dich tw ddng hoa, téng tinh an toan va hiéu qua kinh té trong khai
thac van tai bién. Két qua nghién ciru duoc trinh bay trong cac phan sau.

2. Thiét ké hé théng tw dong diéu chinh sirc cing toi quan day tau thay
2.1. Cau tric hé théng diéu khién toi quan day tau thay

Ngay nay, viéc (ng dung bién tan vao diéu
khién truyén dong dién xoay chieu trong qua trinh
tw dong hoa da mang nhiéu wu diém vuot troi va III
ngay cang dwoc sir dung pho bién [4]. Cau truc

A 4

cla hé th6r_19 didu khién toi quan day tau thay nhw p—
hinh 1 dwéi day. BOX > BIENTAN
CAu trac cla hé théng bao gém :
. PC : La may tinh cong nghiép cho phép viéc <
diéu khién va giam sat hoat dong clia toan bd hé DONG CO

théng. o1

CONTROL BOX : La ta diéu khién tai ché,
bén trong bao gdm c6 PLC 13 thiét bj thu thap cac
dir liéu glri vé& tr cdm bién sirc cang Load cell, sau
dé thwe hién cac x ly theo thuat toan va xuét cac
tin hiéu ra diéu khién bién tan. Tai ta diéu khién tai
chd nay cé thé thwc hién nhiéu chirc nang vi du
nhw lwa chon vi tri didu khién, ché d6 diéu khién, dat gia tri strc cang ...

BIEN TAN : Nhan c4c tin hiéu diéu khién tir PLC glvi t¢i dé thwe hién céac tinh nang nhw
khéi dong, dirng, ddo chiéu va diéu chinh téc d6 cho déng co thuc hién.

CAM BIEN
T6C PO

Hinh 1. So’ d6 cdu tric hé théng diéu khién
toii quan day

LOAD CELL : La cam bién slrc cang, sé cdm nhan tin hiéu sirc cang truc tiép trén cap va
gti tin hiéu nay vé PLC dé xt ly. Load cell hoat déng dwa trén nguyén ly ciu dién tré can bang
Wheatstone bién ddi lwc thanh tin hiéu dién.

. DONG CO TOI : La dong co thuc hién sé tiép nhan truc tiép tin hiéu tu dau ra cla bién tan
dé thwe hién cac dieu khién tang, gidm toc dg, thu, tha cap theo yéu cau van hanh.

2.2 Thuat toan diéu khién hé théng

D
Nhap Tdit

A
| Thu cap | | Tha cap | Diurng I

y |

Hinh 2. Thuéat todn dao chiéu déng co’ theo tin hiéu strc cdng trén cap
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Dé c6 thé tw dong diéu chinh src cang trén cap toi, viéc dau tién la phai cé thuat toan déo
chiéu dong co theo tin hiéu strc cang la I6n hay la bé hon so vai gia tri dat. Ngoai ra, dé hé théng
c6 thé phan &ng nhanh véi sy thay dbi strc cdng I&n ma van gitv 6n dinh va tinh chinh xac cia hé
thdng, mot gidi phap dwoc dwa ra 1a diéu chinh téc do dong co theo tin hiéu strc céng dwa vé tiy
cam bién.

Khi ghép ndi v&i may tinh PC déng vai trd 1a Master con HMI, Control box déng vai trod la
Slave. PC l1an Iwot phat [énh theo vong quét va yéu cadu HMI, Control box trao déi di liéu khi HMI
ho&c Control box nhan dwoc 1&énh tir PC sé thwe hién gvi div liéu va trao déi véi PC (hinh 3).

OERCONR

Khéi tao
chuong trinh

Khoi déong bé Timer do -
han giai 500ms Thuyec hién trao doi
dir liéu voi cac Station véi

Kh&i déng bé ngéat bé Timer 1
Timer vao bién N :

|

Thuyec hi¢n trao ddi
dir li¢u véi BAP véi
bd Timer 2

Thoat khéi
chuong trinh

Hinh 3. Thuét todn diéu khién truyén nhan Hinh 4. Thuat todn diéu khién truyén nhan
dir liéu qua Modbus / RS 485 dir liéu gitra PC-Station-BAP
O hinh 4 13 thuat toan diéu khién truyén nhan di liéu gitra PC-Station-BAP. Sau khi hé
thdng duoc khéi ddng xong, bat ddu chwong trinh la viéc trao déi div liéu gitba PC véi véi cac tram
Station (truyén nhan di liéu) théng qua bo Timer 1 tiép dé Ia qua trinh trao dbi di¥ liéu gitra PC va
panel bao dong (BAP) thong qua bd Timer 2. Két thiic chu trinh 1a viéc kiém tra Iénh thoat khai
chwong trinh, néu khoéng cé lénh thoat khéi chwong trinh thi chwong trinh lai quay lai véi qué trinh
trao déi di¥ liéu v&i cac tram Station [3, 5]. Néu cé 1énh thoat khdi chwong trinh thi chwong trinh sé
lam viéc va&i 1énh va dirng toan bd chwong trinh lai.

3. Xay dwng phan mém diéu khién va giam sat toi quan day tau thay

~ Trén may tinh xay dyng 3 Form twong (ng véi 3 trang man hinh diéu khién va giam sat hé
thong.

Form 1 thé hién giao dién mang trong hé thdng (hinh 5). Trén giao dién nay ngwdi van hanh
c6 thé chuyén t&i bat ky tram nao khi nhan dup chuét vao cac Station trén hinh.

Form 2 thé hién giao dién gidm sat va diéu khién (hinh 6). Trén giao dién nay thé hién cac
théng s can giam sat cia hé théng dudi dang tin hiéu twong tw nhw : stec cdng trén cap, tbc dod
doéng co, nhiét dd cudn day...cling nhw cac trang thai cta hé théng. Ngoai ra ngudi van hanh co
thé lwa chon vi tri diéu khién tai chd hay tir xa, lwa chon ché d6 diéu khién bang tay hay tw ddng
cho phu hop. Tl trang man hinh nay ngwdi van hanh cé thé thoat khdi giao dién hodc chuyén dén
giao dién khac bang cach nhan dup chuét vao phim (NEXT) hodc phim (EXIT) trén thanh céng cu.

Form 3 thé hién giao dién giam sat va bao dong alarm cho cac thong sb. Trén giao dién nay
sé& thé hién cac thong s can bao ddng cla toan hé théng : Qua tai dong co, qua tbc, 16i cam bién,
gia tri strc cang I&n nhét, gia tri stec cang nhd nhét...cling nhw céc trang thai cla cac théng sé do.
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Hinh 5. Giao dién mang Hinh 6. Giao dién giam s&t va diéu khién

COMMON ALAZA

Trén man hinh cdm (rng HMI dat tai cac vi tri can thiét nhw phong & cua thuyén truéng,
cling c6 cac form giao dién khac nhau. Trén man hinh, ngwdi van hanh cé thé diéu khién giam sat
hé thdng cling nhw cai d&t va quan sat dwoc cac thong sb bao dong bao gdm : ngay, gi®’ va tén
cac bao dong. Khi mot thdng sd ndo dé trong hé théng c6 bao dong. Ngoai ra, trén man hinh con
c6 phim t&t chuéng, hay cac phim lwa chon cac giao dién man hinh khac nhau ( BACK, NEXT)

R) ~i

Hinh 7. Hinh 4nh mé hinh vét Iy hé théng tw déng diéu chinh sirc cdng toi quan day

Hé théng tw déng diéu chinh src cang t&i quan day da dugc ché tao va thir nghiém theo
cu tric da dwoc dé xuéat & trén trong d6 cd sir dung bién tan va déng co khéng déng bé clia hang
Delorenzo, Load cell SSL300 cla hang MiGun, cé ghép ndi dé& diéu khién va giam sat trén may
tinh va man hinh cdm ng HMI clia hang Delta.

Qua thirc nghiém chay thir mé hinh cho thay két qua dat dwoc kha tot, tin hiéu tir cam bién
strc cang dwa vé twong déi chinh xac va phan anh dung tinh trang slrc cang trén cap véi sai s
khong dang ké.

4. Két luan

Trén day la mot gidi phap xay dwng hé théng tw dong didu chinh stc céng toi quan day co
ghép ndi, diéu khién giam sat trén may tinh va man hinh cdm ng HMI. Thong s sirc cing trén
day cap dwoc thu thap va gl vé lién tuc dé phuc vu cho viéc diéu khién, giam sat cia hé théng.
Nhirng két qua dat dwoc cé y nghia rat quan trong trong viéc thiét ké ché tao sau nay, mé ra
nhi*ng hwéng phat trién méi véi viéc xay dwng theo chudn cong nghiép st dung thiét bj PLC dé co
thé ap dung vao thuc té.
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TiNH DAO PONG XOAN TU DO HE TRUC DIESEL TAU THUY
KHI TREO NHOM PISTON - BIEN TRONG XI LANH SU' cO
CALCULATING THE FREEDOM TORSIONAL VIBRATIONS ON THE SHAFT LINE
WITH THE MARINE DIESEL ENGINE,REMOVING THE PISTON- PISTON ROD SET

OF THE ABNORMAL CYLINDER. 3
PGS.TSKH. bO bUC LUU
Vién Nghién ctru phét trién, Truong DHHH Viét Nam
Tém tit
Bai bao dwa ra phuong phép tinh dao déng xodn tw do (Freedom Torsional Vibrations,
FTV) ctia hé truc c6 can vakhi thay déi mé men quan tinh khéi lvong (MMQTKL) ctia mét
trong cac xi lanh. Tién hanh tinh FTV trén hé truc diesel may chinh lai chan vit cho tau Ha
Tién. Két qua thu dwoc la budc nghién clru hoan thién thuét toan tinh FTV hé truc, gén
lién véi céc tinh hubng cé thé xdy ra trong thuc té khai thac hé dong luc diesel tau
thay. Thuat toén duoc trién khai lép trinh trén MATLAB.
Abstract
The paper presents the method for FTV calculating the Freedom Torsional Vibrations
(FTV) on the both of the damped and non-damped torsional vibration systems and in the
cases, when we change the values of the inertial moments of the diesel cylinder. The
author presents and analyzes the results of the calculated FTV on the main propulsion
plant with the marine diesel on the MV’HATIEN”, in the exploitation work regimes, related
with the abnormal cylinder and removing the piston - piston rod set. The FTV algorithm is
realized with the programming in MATLAB.
Keywords: Torsional Freedom Vibrations; Freedom Vibrations.

1. Dat van dé

Dao dong xoan hé truc diesel tau thiy 1& qua trinh vat ly dac biét quan trong ma cac co quan
Dang kiém Viét Nam ciing nhw trén thé gi¢i déu yéu cau phai tinh khi thiét ké déng méi hodc hoan
cai, ddng thoi phai tién hanh do thuwc té dé kiém tra sw dang dan va tin cay cla cac két qua tinh.
Tinh dao déng tw do |a bwéc dau trong qué trinh tinh dao dong xoan nhamthu dwoc cac tan sé tw
do dau tién (thdng thuweng chi xét dén hai tan sé thap nhéat khac khong, o1 Va w2), va dang cac dao
dong tw do twong rng voi cac khi lwong tap trung trén dwong tryc tai tan sb riéng dwoc xet. Bai
toan truyén théng tinh dao déng xoén (Freedom Torsional Vibrations, FTV) bé qua hé sb can xoan
va tinh khi cac m6 men quéan tinh khéi lwong (MMQT KL) cta cac khdi lwong tap trung (tai vi tri cac
xi lanh) déu khéng dbi.

Trong ly thuyét tinh FTV, tlr cAc nha nghién cru I&n[1] dat nén méng trong nghién ctru FTV
nhw Terkix V.P, Istomin P. A, Minchev N. D,... cung cac hoc trd cda ho, cho dén cac co quan
chuyén mén (bang kiém) (2,3, 4] cla cac nwéc trén thé gi¢i déu bd qua hé sb can. Trong tat ca cac
tinh toan FTV déu coi hé s cha co hé khoéng thay dbi, nghia 14 trang thai dao dong tw do cha hé
truc dwoc xac dinh va khong thay dbi trong tinh toan.

Nhirng ndm gan day, viéc tinh dao déng xoén hé truc da theo quan diém mai gén véi ché do
khai thac sw cb cla dong co diesel tau thay: khi mét trong céc xi lanh bi méat chay (misfiring). Dao
dong xoén tw do khoéng thay dbi, véi gia thiét xi lanh xay ra sy cb & hé théng nao dé (vi du hé théng
cép nhién liéu, hé théng cap khi), con ban than cum chi tiét chuyén dong van hoat dong binh
thwong. Nhw vay, FTV gia thiét khong thay déi la co co s&, va thuc té thwdong la nhw vay. Tuy nhién,
trong khai thac sw c¢d mac du khéng mong mudn nhung trwdng hop bat kha khang, cum Chl tiét
chuyén dong trong xi lanh bj théo roi (treo) khdi truc khay. Bai toan dat ra dwoc tac gia trién khai
nghién cteu khi tim nguyén nhan gay gay truc trung gian so 2 tau Ha Tién ma hoan canh xay ra sw
cb hoan toan tring hop véi cac yéu td da trinh bay trén [5]. Tac gia sé dua ra két qua nghién ctru
tinh nghiém trén hé tryc tau Ha Tién [5, 6], va phan tich, danh gia van dé xuét hién trong nghién ctu
FTV hé truc diesel tau thay.

2. Phwong phap tinh FTV hé truc va mét sé két qua nghién clru
Hé phuwong trinh FTV viét dwdi dang ma tran, hé (1) khéng can va (2) ¢6 can [1, 5, 6]:
Jp+Co=0. (1)
J§+Bp+Ce=0. @)
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& do:J :diag(Jl,Jz,_,,,Jn)- Ma tran dwong chéo MMQTKL hé truc;
B =diag(B,,B,...., B,) - Ma tran dwong chéo hé sb can xoan (HSCX) tuyén tinh;
C - Ma tran hé sé cirng chéng xoan (HSCCX) tuyén tinh;
I :[(pl NOSAGHE ]" — Véc to trang thai dao dong xoén.
Ap dung cho co hé khéng c6 can (1), khi st dung MATLAB, ta dat bién méi A = ®* va biéu
dién:
Dyl )= pd™ +pp A" # o b A" b e by )
Tir d6 ta can tim nghiém D) 4 = 0 bang I1&nh roots().

DI v6i co hé b can (2), dat ham sé phic: @ = g e,

& do: Ay = a +ip - langhiém cltia phwong trinh déc trung:
det(JA% + Bly +C). 4)
Viét dwéi dang da thire:
Dp(Ag) = p AT + o AT 4+ B AT R o b p. (5)

Trong MATLAB khéng c6 mé dun khai trién vé& dang (5).Tac gia da xay dwng thuat toan trién
khai.

Khi B=0, phwong trinh (5) sé& suy bién vé& phwong trinh (3), v&i phép dat A = @* .Nhw vay,
chang ta c6 thé xay dwng thuat toan chung dé giai (3) va (5), cu thé sé dwoc trinh bay & bang 1

Bing 1. Thuit toin tinh DDX hé truc khi nghién ciru diesel cé sw cé treo piston-bién

TINH DDX HE KHONG CO CAN (PT.1) TINH DPX HE CO CAN (PT.2)

1 | Nhap céc vée to: J (MMQTKL), hé s6 1 | Nhap cac véc to: J (MMQTKL), hé )
cing chdéng xodn C. Piéu khién véc to cung chéng xodn C, hé s6 can B. DPiéu
sc =[00,...,1,0,...0] , chi c6 xi lanh i, khién sc =[00,...,1,0,...0], chi c6 xi lanh
sc(1)=1, (cho PT.6) 1, sc(1)=1, (cho PT.6)

2 | Taomatran Jva C. Co1 B =0 2 Taomatran J, Cva B

3 | Ha bac hé PT. bac 2 (PT.2), s phwong | 3 | Ha bac hé PT. bac 2 (PT.2), sb phirong
trinh s& ting lén gap d6i va dwa vé trinh s& tang 1én gap d6i va dwa vé
phirtong trinh C6 si: X = AX, trong phirong trinh  C6  si, X = AKX,
MATLAB: I —ma tran don vi trong MATLAB: I - ma tran don vi

A— [ I 0 B I 0
—J'c o A e g

4 | Tim hé sé da thiee khai trién (PT.5) | 4 | Tim hé sb da thirc khai trién (PT.5) lénh
lénh trong MATLAB: p = poly(A) trong MATLAB: p = poly(A)

5 | Tinh nghiém cua da thitc: r =roots(p) 5 | Tinh nghiém cua da thitc: r =roots(p)

6 | Tinh phan ao ciia nghiém: w= =imag(r(1)) 6 | Tinh phan 40 ciia nghiém w =imag(r(i))

7 | Tinh dang cua DDX tai cac tan so riéng 7 | Tinh dang cua DDX tai cac tan so riéng

ALY

duwoi day. (“dwdi day” phai cho Ién sau tlr bang 1)

) Trong nghién ctru, tac gia da xay dwng thuat giai tinh nghiém (1) va (2) cho co hé co tinh hé
s6 can va co hé bd qua hé sb can.Trién khai lap trinh tinh trén MATLAB [5, 6].

Dé thuan tién trong diéu khién thi nghiém sb tinh FTV khi tat ca xi lanh 1am viéc binh thwéng,
hoac khi mét trong cac xi lanh bj sy co, treo xi lanh, tac gia da mé hinh héa MMQTKL cua tirng xi
lanhJ;, la tdng cla hai thanh phan: thanh phan th& nhat Ji;-- MMQTKL chung ma ca xi lanh sw ¢c6
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hay binh thwdng déu cé lwgng bang nhau; phan con lai Jiz - MMQTKL cdia nhém chi tiét chuyén
ddng bi treo. Hé soO xi lanh bj sy ¢0 Ksc(i) 1& 1, khi lam viéc binh thwdng 14 0.

J, =3, +Kk, (1).J;,;1=12,...,z (6)

Thuét toan chung tinh dao déng tw do hé déng lwc tau diesel bién (c6 can/ khdng c6 can)
cho trién khai lap trinh trong MATLAB, khao sat cac truong hop mot trong cac xi lanh su ¢o
treo nhom piston-bién duoc thé hién dudi dang so sénh ¢ bang 1 [6].

Vi du nghién ctru dao déng xodin trén hé truc chinh tau Ha Tién, st dung déng co SUEC37LA
c6 vong quay dinh murc 204 v/ph (revolutions per second, rom), va tim nguyén nhdn gdy truc trung
gian cua tau xay ra 2003, khi déng co mady chinh cé sw ¢6 xy lanh sé 5.

H@ dong lwc chinh m/v «HaTier)»duo’c mo hinh héa thén,h hé véi 9 khoi lwong réi rac, trong
d6 5 khoi lwong cho 5 xy lanh, 1 khoi lwong - banh da, 2 khoi lwgng - truc trung gian va 1 khoi
Iwgng - chan vit.Cac thdng s6 déng hoc co ban trong tinh FTV hé truc:

- MMQTKL[kg.m2]:Jo=550;Jpb=150; J1=Jo+12-Jpb*sc(1);J2=Jo-Jpb*sc(2);J3=Jo-
Jpb*sc(3);J4=Jo-Ipb*sc(4);J5=J0+20-
Jpb*sc(5);Jbd=2030;Jcv=30100;Jtg1=18.58;Jtg2=20.145.

J=[J1 J2 J3 J4 J5 Jbd Jtgl Jtg2 Jev;
- HSCCX [Nm/rad]:Co=[51.5 51.5 51.5 51.5 48.0 4.2 5.5 6.5]*1e7;
- HSCX [NmS/rad]:B=[0.55*ones(1,5) zeros(1,3) 1.95]*1e5.
(S6 liéu trén duoc xay dung trén co sé hé so ky thuat tau Ha Tién).
Két qua tinh thé hién trén bang 2,

Khi c6 sw cb & xy lanh (thdo cum piston - bién), hé sé can gidm di.Gia thiét ring hé sb can
bang (75-80) % tir gia tri khi xy lanh khéng sw c6.H& sb can & cac xy lanh khac van gitr nguyén.

3. Phan tich va danh gia két qua
T s liéu thu dwoc trén bang 2 ta nhan thay réng:

Bang 2. Tan sé do dong cua hé dong luc m/v "HaTien"

Tan s6 Tén s6 riéng th nhét, @4 . -1 Tén s6 riéng ther hai, @, . s

Binh thudng B4,0 63,7 388,2 388, 1
Sw cd xy lanh sé 1 64,9 64,7 403,5 403,4
Su cd xy lanh sé 2 64,9 64,7 398,9 398,8
Sw ¢ xy lanh s6 3 64,9 64,7 392,5 392,4
Sw cb xy lanh s6 4 64,9 64,6 388,5 388,4
Swcd xy lanh s6 5 64,8 64,6 389,2 389,1

- khi sy ¢b xy lanh phai thado mét phan khéi lwong lam cho mé men quén tinh cla xy lanh sy
cb gidm di. Két qua tan s6 dao dong riéng clia co hé téng 1én so véi trang thai binh thwdng. Trong
trwong hop nghién clru, itdng 1én (0,8 — 1,0) s haykhodng (9 —10) v/ph; nghiém dao ddng riéng
co hé c6 can nhd hon khi khéng can, tuy nhién khéng nhiéu: (Viét hoa chir Khi)

Déi v&i o1, sw khac biét (0,2 — 0,3) s, hay 2 viph; con 2-0,1 ¢1, hay 0,962 v/ph;
Két qua tinh dao dong xoan c6 can chi ra sy anh hwdng clia hé sé can dén tan s riéng clia
hé, hé s6 can cang I&n thi tan so6 riéng cang nhé di, diéu nay hoan toan trung hop véi két qua thu

dwoc trong mot §6 tai’liéu tinh dao dong tw do cho hé co mot bac tw do c6 can. Sy anh hwéng cla
hé sO can dén tan so riéng th& hai khdng nhieu, ta cé thé bd qua. Tl nhan dinh trén cho phép
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ching ta bd qua hé sé can khi tinh tAn sb riéng bac cao thi hai tré di (sai s6 dw.< 0.1/388 =
0,03%), con dbi v&i tAn sb dau tién, do léch sé la: dm: =0.9/64 = 1.4%.Ké&t qua trén véi phép tinh
dao déng xoén tw do gan dung cho phép ta bd qua hé s can dé don giadn hon trong tinh toan, mat
khac ciing chap nhan két qua mang tinh dinh hwéng trong tinh nghiém, vi thwc té hé sé can cla
céc xi lanh déu tinh theo cong thirc thwe nghiém, di liéu hé sé can cling chi gan ding ma thoi.

Khi thdo cum chi tiét chuyén dong, tan sé riéng cta hé tang 1én khoang 9-10 vong/phut dbi
v&i tan sé rieng thap nhat.

Dao ddng cdng hwdng xay ra khi tAn sé ctia mé men cwédng birc bang tan sé riéng cia hé.
Déi v&i tan s6 thir nhét w1 s& xady ra cong hudng cia diéu hoa k, néu ko = a, .
Déi v&i dong co 5 xy lanh trén tau Ha Tién, diéu hoa chinh 1a bdicia 5 (5 ®, 10, ...).

Ta xét vung cdng hwéng (nit 25):
khi ddng co hoat déng binh thwong wi1= 64 rad/s — n1= 611 v/ph—nit 25 =(586, 636) v/ph,
khitreo xy lanh s6 5: n1= 619 v/iph— nix 25 =(594, 644) v/ph.

Trong khai thac sw c6, théng thwéng ching ta gidm tay ga nhién liéu, giam tdc do quay déng
co. Déi véi tau Ha Tién, vong quay dinh mdc 204 rpm, lwa chon vong quay khai thac sw ¢b an toan:
n < 173 rpm d& déng co khong bi qué tai vé co va nhiét [6]. Gia thiét dong co 1am viéc & vong quay
tr (80 - 100) rpm, ta xét khd ndng roi vao cong hwdng véi diéu hoa bac k, k=3, ..., 10. Két qua
dwoc chira trén bang 3.

Trén bang 3 ta thiy tan sé cta cac diéu hoa phu bac 3, 4, 5 nhd, nam xa ving cong hwéng
n1=(592, 642). Tlr d6,khdng thé xay ra cong hwdng tai diéu hoa phu bac 3, 4, 5 khi dong co quay &
van téc géc n= (80 - 100) rpm. Twong tw, cac diéu hoa k=9, 10 nam xa ving cong hwéng tan sb
riéng thir nhét.

Trén cét ving céng hwdng chi rd ving céng hwdng twong (rng véi cac van téc khai thac cu
thé. Vi dy, khi vc‘)ng quay déng co:n= 148 - 160.5 rpm xéy ra vung gan céng hu@ng ni, bac 4.

B N P

Béac k \Vung van téc, rpm n1—(592, 642) Vung céng hwcrng, rpm

3 3x(80,100) = (240, 300) << 197.3-214

4 4x(80,100) = (320, 400) << n= 148 -160.5

5 5x(80,100) = (400, 500) << n= 118.4-128.4

6 6x(80,100) = (480, 600) Co thé n= 98.6-107

7 7x(80,100) = (560, 700) Co thé n= 846-917

8 8x(80,100) = (640, 800) Co thé n= 74.6-80.1

9 9x(80,100) = (720, 200) >> n=658-714

10 10x(80,100) = (800, 1000) >>

4. Két luan.

Thuat toanchungtinh FTV (bang 1) 4p dung cho nghién ctu FTV c6 can, khong can va co
diéu khién MMQTKL cho co hé. Viéc trién khai trén MATLAB rat dé dang va thuan tién.Hé sé can
lam gidm tan sb dao ddng tw do ch& khéng phai khéng anh hwéng dén ching nhw nhiéu tac gia da
gia thiét khi nghién ctru FTV co hé. Sy anh hwéng nay tap trung chi yéu vao tan sé dao dong riéng
thdp nhat.Tuy nhién, vé&i tinh gan dang chang ta co6 thé bd qua hé s nay va sai sé tan sbé rieng dau
tien khong vwot qua 1.5% cho trwdng hgp mv "Ha Tien".Khi treo nhém piston - bién cla xi lanh bi
s cb, tan sé eitang lén (0.8-1.0) rad/s, twong dwong 10 rpm. Piéu quan trong khi sw ¢, kha nang
xuét hién dao ddng cong hwdng véi hau hét cac diéu hoa bac bd sung, lam cho mc d6 dao dong
x0&n c6 thé rat nguy hiém mé&c du ta gidm tay ga nhién liéu va dwa déng co lam viéc xa ving cong
hwéng tan sé chinh.

Dé nghi cac co quan chirc nang duwa ra khuyén céo can tinh FTV cho céac trwdng hop treo
nhém chuyén ddng cua xi lanh bj sw cb.
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TiINH TOAN NANG LUONG SONG CHO CONG NGHE PHAT DIEN
CALCULATION OF WAVE ENERGY USED IN TECHNOLOGIES GENERATOR

TS. DAO MINH QUAN
Khoa Dién — Dién tir, Trvrong DPHHHVN
Tém tit
Néng lrong séng bién cé thé duoc tinh toén bang thu thap sé liéu vé chu ky cta séng va
dua vao timg dang séng, muc nuéc bién &p dung vao céc biéu thire, tinh toan ra céc
théng sé dac trung cla séng. Hay duwa vao théng sé vén téc gié tac dong vao méat nuée
bién réi tra bang ham phé cua téc do gié va céc biéu thirc toan hoc tim duoc cac hé s
cén thiét tinh toan ra duoc céc thong sb clia séng dé dung trong céng nghé dién séng.
Abstract

Wave energy can be calculated by collecting data on waves and cycles of each
waveform based on sea level applied to the expression, calculate the characteristic
parameters of the waves. Or based on wind speed parameters impact on sea level and
spectral content of the investigation list wind speed and functions to find the coefficients
necessary to calculate the parameters of the waves to be used in electrical technology.

Keyword: Energy waves, calculation

1. bat van dé
Séng bién Ia mét dang séng co, né mang day du cac dac tinh co ban ctia séng co hoc nhu:
E: Nang lwong séng (Ib.ft hoac N.m); A: bwéc séng (ft hoac m);
P: Cong suét song (ft.Ib/sec hodc W, KW);  C: Van téc séng (ft/s hoac m/s);
T: Chu ky séng (s); h: D6 sau clia muc nwéc bién (ft hodc m);
f: Tan sb (1/T) (Hz); H: Chiéu cao cla séng (ft hoac m).

Tl ti 18 d6 sau muc nwdc bién so voi day va budc séng nguwoi ta chia myc nuwéc bién: ving
cé myc nwéc sau, ving cé muc nwdc trung, ving cd muc nwédc can. Cac thong sd cla séng cd
gia tri khac nhau &ng véi tivng viing nwéc va ngudn séng khac nhau, cé hai phwong phap tinh cac
thong sb dc tinh trén: Phwong phap 1 1a quan sat thu thap sé liéu vé chu ky ctia séng va dwa vao
tirng dang séng, muc nwéc bién ap dung vao cac biéu thirc, tinh toan ra cac thong sé dac trung
clia séng. Phuong phap 2 1a dwa vao thdng sb van tdc gi6 tac dong vao mat nuwéc bién ta tra bang
ham phé cua tbc dé gié va cac biéu thirc ta tim dwoc cac hé s can thiét, tinh toan ra dwoc cac
théng sb clia séng, phwong phap nay cé thé ap dung cho moi ving bién. N6i dung bai bao sé trinh
bay cac phwong phap tinh toan nang lwong séng dé (rng dung trong céng nghé dién séng,

2. Xac dinh cac thong sé ctia séng bién
2.1 Tir cdc s6 liéu thu thap dwoc

Viéc tinh toan cac thong sb clia séng theo phwong phap tht nhat 1 bang cach quan sat va
thu thap sé liéu clia 2 dang séng dac trwng 1a séng déu xuét hién da sb & ving nuwéc sau, song
khoéng déu xuét hién & vung nwdc trung binh va vung nuwdc can. Cac biéu thirc tinh toan chu ky,
bwéc séng, van tdc séng clia ca 2 dang séng trén 1a gibng nhau.

Chu ky séng: T=1/f =2zl w)=27./(27g/ 1).tan(27n/ 1) 1)
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Budc song: A =gT?/2z.tan(27h/ A) @)
Van téc nuéc: C=AIT =(gT/2x).tan(27n/ 1) = (9T / 2r).tan(kh) 3)

voi: k=271 A, w=2f - hé sb dac tinh dong hoc, van téc gbc ctia séng; g (9,81m/s?).

Bac tinh co cha séng ghi phu thudc vao budc song va dé sdu myc nuéce, nhw vay voi buwde
séng va chu ky khéng thay d6i thi & moi mwe nwée khac nhau sé cé thong s6 dac tinh khac nhau.

- vling nwérc sau c6: h=A/2 nén kh>r, Vay tan(kh) =tan(2zh/ A) ~1 (viét hoa ch V)
Buwocsong: A=gT?/27;vavantéc: C=A/T=9T/2x (4)

- viing nwdc can co: h < A/20 nén kh < n/10 vay tan(kh) =~ 27zh/ A (viét hoa chiv V)
Busc séng: A = (gT 2/27).22h/ A =T Jgh ;vavan téc:C = A/T = Jgh (5)

Né&ng lwong va céng suét trong 2 dang séng déu va khéng déu duoc tinh toén nhw sau:
Nang Iwong cta song déu: Song déu dwoc dinh nghfa la dang song co chiéu cao ngon song
ti 1é twong d6i v&i bé rdng ngon séng va dang séng tao ra cé dang hinh sin.

Nang lwgng nhan dwoc tir song déu: E=E, +E, = pgH*1b/8 (6)

Nang Iugng trén mot don vi bé rong song: E /b= pgH?1/8 (J/m hoac N) )

Trong dd: b - bé réng ngon séng, tinh bang ft hodc m; p- khéi lwong riéng cta nwéc; Ep - thé
nang clia song; Ex- Dong néng cua song: E, = E, = pgH 22b /16 (Ib.ft hodc N.m) (8)

(Viét hoa chir be, khoi, the; chir b,k bd chir nghiéng di)

Sw chuyén tai ndng lwong séng tir diém nay téi diém khac dwoc dac trung bdi cong suét co

clia séng xac dinh bdi biéu thie: P = pgH 2Cgb/8 (9)
N&ng lwong trén moét mét bé réong séng: P /b= pgH 2Cg /18 (KW) (10)
V&i cq dwoc goi la van téc ciia nhém: Cy = C.[1+ 2kh/sin( 2kh)]/2 (11)

Néng lwong clia séng khéng déu: Dac tinh cla dang séng nay co6 chiéu cao ngon séng kha
cao nhwng bé réng ngon séng hep va cé xu hwéng vd vao bd, déc trung b&i chiéu cao ~song vo
vao b& Hp. Dwa theo cac dinh ly clia Stokes va xem nhw nang lwong cla séng déu xuét hién &
vung nwéce trung binh va vang nwéc can la nhw nhau ta cé céc biéu thirc séng vé gan ber gém.

Chiéu cao séng v6 gan bo: H, = (167°h? /3gT2)l—1+ \/1+ 3gT? /47z4hJ (12)
Téng nang lwong nhan duoc tlr séng vé gan bd dworc tinh toan theo biéu thire:

E = (pgH *Ab/8).J1-+ 9H 2 /64k*h® |= (pgH >Ab/8).k, (13)
Dinh Iy Stokes ap dung cho song déu nhan hé sé hiéu chinh K, = [1+ 9H? /64k4h6]
Nang long trén mot don vi bé rong song: E/b = pgH®1/8.k.. (J/mhoicN)  (14)
Cong suét co clia séng vb gan bo: P = K,..pgH chblg (15)
Cong suét co trén mot don vi bé rong séng: P.=P/b=k,.pgH ch /8 (KW) (16)

2.2. Dwa vao théng sé gié bién

Gi6 va cac hién twong khi hau 1a nguén chinh tao ra séng bién, nén chiéu cao, chu ky, chiéu
clia séng phu thudc vao van tbc va hwéng cda gié tadc dong. Dwa vao van tbe gié va bang ham phd
cla téc do gié voi cac biéu thirc tinh toan ta tim dwoc cac hé sb can thiét khi do tinh ra duwoc cac
théng sb ctia song. Phwong phap nay thuwéng dwoc ap dung vi co thé ing dung tinh toan cho céac
dang séng va vung bién bat ky. V&i mot song thir i bay ky thi ndng lwong tao ra duoc tinh:
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E, = pgH,’4b/8 (17)

DPé xac dinh nang lweng cla cac séng th i tdc dong vao mot diém trén mat sbng, ta tim H;
va Ti =>\i thé vao (17) va dung biéu thirc Pierson (1995) dé tim toan chiéu cao cta séng thir i :
H. =8.S, (T.)ST,, voi: St(T) 1a mat do phd cta song hay la ham phé cla song (ft2/s hodc m/s).

Chu ky song thir i tinh bang cong thiee: T, =1/ f, =27/ w, (18)
Vi phan ctia chu ky séng thiv i la: OT, =&, / £% = 27801 &' (19)
> ST, = 2/ 04)S, (T,)6@ =S, (@)5a (20)

Viéc tinh toan chon Iwa ham phd cda chu ky song dwa trén céac thong sb co thé do truc tiép
dwoc nhw chiéu cao Hi va chu ky T cia méi song thiv i. D& tinh todn dwoc ham phd chu ky song
theo téc do gio ta ap dung 2 biéu thirc ham pho ctia Pierson—Moskowitz va Bretschneider [3].

Ca hai biéu thirc ham phd nay cé chung mét dang biéu thire sau:
S, (T.)=AT% %" voicachssé: A=81.10°g%/(27)*;B=0,749*/(27)* (22)
Nang lwong song trén 1 don vi bé mat song: E = E, / Ab = pgH iz /8

_ V4 T s ~ V4
E = pgS, (T)oT = pg [ S, (T)dT = pgA[ T%e*"dT =2,74.10 s PV (23)
0 o g
Chiéu cao séng dwgc Newman (1977) suy ra tir bidu thirc ham phé cta Pierson-Moskowitz:
Hs=0,0213V? (m) v&i van téc gié la V (m/s) la hang s6, ma theo Newman: Hs=0,0519T 2 =>
Chu ky trung binh séng T =0,641V (s) (24)
Vay, v&i phwong phap nay dé dang tinh dwoc cac thong §6 quan trong cta song nhu: nang
lwong, chu ky, chiéu cao khi biét dwgc thong sb gid trén vung bién bat ky.
3. Tac dong cuia séng lén phao phat dién nam cham vinh clru tuyén tinh
3.1. M6 hinh phao phat dién nam cham vinh ciou
tuyén tinh | L c
Xét & Vinh B&c Bo ta c6 mé hinh séng (hinh1) véi
cac thong so:
C: Van téc séng (thém ;)

£t e vén n

H: Chiéu cao séng (thém ;) o amoph

L: Chiéu dai séng (thém ;) . o

h: D6 sau cia myc nwéc (thém ;) . 4%

T: Chu ky séng (thém .) By bién

Khi song di chuyén tir trai sang phai voi van téc i
C=L/T, Cac phan t& nwoc trén bé mat sé chuyén dong

lén, xubng theo chiéu thdng dirng (thé hién b&i cac mii -

Hinh 1. V&n téc Ién, xuéng bé mét séng

12miles offshore. -y 1a

tén trong hinh) v&i mét van téc V tlr phia séng bién dén.
D4t phao phét dién nam cham vinh clru tuyén tinh trén bé
mat séng, phan truc cta phao (translator) dwoc neo chat
vao gia dat & day bién co6 d6 sau khoang 30 mét.
Translator gdm nhiéu thanh nam cham vinh ctru, bén
ngoai truc phao cé nhirng cudn day déng nam xung
quanh, V6 phao lam b&ng soi thdy tinh va composit, séng :
bién tac dong lam phao di chuyén 1én xudng theo tirng  Pemaner VG

con song, cudn day di chuyén |én xudng nhw trwot trén

truc cdia nam cham sé san sinh ra dién [2] (hinh 2), khi d6

van téc chuyén dong 1én xudng clia phao (stator) la: Hinh 2. Mdy phét dién séng tuyén tinh
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Vm = ?e"z sin( kx— wt) Veoi: k = ZT” . (25)

Nang lwong thu twr sdng pién‘ cling gibng nhw ndng lwong thu i gié. Tuy nhién nhién séng
c6 mat do 16n hon gi6 gap nhiéu lan, M6 hinh phao phat dién nay theo nguyén tac truyén dong
trwc tiép nén hiéu suat chuyén doi nang lvgng tr co sang dién n=25+90%.

3.2 Ung dung tinh toan nang lwgng va céng suat cia séng déu véi mé hinh phao phat dién
nam cham vinh cdru tuyén tinh (séng khéng déu thi nhan véi hé sé hiéu chinh knc

Khi hau Bach Long V¥ dai dién cho vung khoi vinh Béc B0, co hai mua chinh. Mua mua tw
thang 5 den thang 8, thoi tiet nébng am va mwa nhieu, gié mua tay nam véi tan suat hwéng nam 74
- 88 %, toc do trung binh 5,9 - 7,7 m/s. Mua khé tir thang 10 dén thang 3 nam sau, thoi tiét lanh,
khé va it mwa, hwdng gio thinh hanh la bac va déng chiém tan suat 86 - 94%, toc dé trung binh 6,5
-8,2mfs.
Bang 1. Théng sb séng bién trung binh (rng véi ving bién Béc Vinh Bac B

Vung bién Do cao séng (m) | Chuky séng T (s)
Bach Long Vy 12-2,6 49-7,1

Str dung phuwong phap quan sat va thu thap s6 liéu: Tinh cac théng sé cla séng tac déng
Ién 1m2 bé mat bién:

Mua muwa téc do gié mua mua ving khoi vinh Béc B6 lay 1a 7,5 m/s

N&ng lwong séng trén 1 don vi bé mét séng:

Tr @) Eo27410° Y _ 74102103075

g 9,81
T (24) Chiéu cao séng Hs=0,0213Vv2=0,0213. 7,5 2= 1,2 (m)

Chu ky trung binh séng T =0,641V=0,641. 7,5 = 4,8 (s)
Mua kho: téc dd gié mua khé vung kheoi vinh Bac Bd mua khé lay 1a 8 m/s

= 901,256 (N-m /m?)

N&ng lwong séng trén 1 don vi bé mét séng:

— 4 4
Te(23)  E=27410° PV _ 74102 10%08
g 9,81

T (24) Chiéu cao séng Hs=0,0213V2=0,0213.82= 1,36 (m)

Chu ky trung binh séng T =0,641V=0,641.8= 5,10 (s)

St dung phuong phép dwa vao théng sé gié bién:

Bai toan 1: chu ky séng T=4,9; chiéu cao séng h=1,2 & viing nuéc sdu (Bang 1)
Bwdc song: T (4) A=0T?/27=9,81.4,9%2.3,14 = 37,506 m
vavantécsong: C=A/T =9gT/27x=9,81.4,9/2.3,14 = 7,654 m/s

Van tbc clia nhém séng:

Te (1) ¢, =ClJL+2kh/sin( 2kh)]/ 2~C/2= 3,83 m/s

=1178,362 (N-m/m?)

Nang lvong trén moét don vi bé réng song:

Tw (7)E/b= ngzﬂ/8: 1030.9,81.1,22.37,5/8 = 68215,06 (N) =~ 68,215 (kN)

Cong suét co trén mot mét bé rong soéng:

Tw (10) Pes= P /b = pgH 2cg /8=1030.9,81.1,22.3,83/8 = 6965,904 (W) = 6,966 (KW)

May phat theo nguyén tac truyén dong truc tiép véi hidu suét chuyén déi nang luong tir co
sang dién nam trong pham vi n=25+90%.

V6&i n=25% va n=90%, cdng suét dién trén mot mét séng:

szn. Pcsz 25% Pcsz 1,74 (KW) Va Pd =n. Pcs: 90% Pcs: 6,27 (KW)

Nhan xét: v&i chu ky séng T=4,9; chiéu cao séng h=1,2 cong suét Pd tir 1,74 dén 6,27 (KW)
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bai toan 2: chu ky séng T=7,1; chiéu cao séng h=2,6 & viing nwéc séau, (Bang 1)

Buwdéc song:

T 4) A=09T%/27=9,81.7,1%/2.3,14 = 78,75 m

va van tbc séng:

C=A/T=9T/27=9,81.7,1/2.3,14 = 11,09 m/s

Van tbc ctia nhém séng:

Te (1) ¢, =CJL+2kh/sin( 2kh)]/ 2~C/2= 5,55 m/s

Nang lvong trén mét don vi bé réng song:

Tir (7) E/b = pgH?®1/8=1030.9,81.2,62.78,75 /8 = 672378 (N) = 672,378 (kN)

Cong suét co trén mot don vi bé rong song:

Tw (10) Pes =P /b= pgH ch /8 =1030.9,81.2,62.5,55/8 = 47386,64 (W/m) = 47,387 (KW)

Hiéu suat chuyén doi nang lvgng tlr co sang dién nam trong pham vi N=25+90%.

Vé&i n=25% va n=90%, cong suat dién trén mot mét song:

Pa=n. Pcs= 25%. Pcs= 11,85 (KW) va Pg=n. Pcs= 90%. Pcs= 42,65 (KW)

Nhén xét: v&i chu ky song T=7,1; chiéu cao séng h=2,6 céng suat Pq tlr 11,8 dén 42,6 (KW)
3. Két luan

Bai bao da gidi thiéu dwoc hai phwong phap tinh toan cac thong sb dac trwng cua song,
phwong phap thi nhét 1a thu thap sé liéu vé chu ky cua song, dwa vao tung dang séng, muyc nuéc
bién ap dung vao cac biéu thirc, dé tinh toan ra cac théng sb déc trwng cla song. Uu diém 1a tinh
toan chinh xac dwoc ndng lwong cla séng, nhuwng han ché 1a viéc thu thap cac sb liéu ctia séng
rat kho khan va chi ap dung cho cac dang séng chuan, khéng tinh toan dwoc séng bat ky. Phwong
phép 2: Dwa vao théng sbé van téc gié tac dong vao mat nuwéc bién ta tra bang ham phé cla téc dod
gid, cac biéu thire tinh toan tim dwoc cac hé sé can thiét tinh toan ra dwoc cac thong sbé cla séng.
Phwong phap nay cé thé ap dung cho cac ving bién bét ky.

Trinh bay gidi phap may phat dién tuyén tinh co stator gan phao néi trén bé mat nwéc bién,
translator gén cb dinh, sé tinh dwoc van téc nang lén, ha xuong cta phao (tinh tién twong dbi

translator), cac vi du tinh toan ra dwoc pham vi cong suéat chuyén dbi co sang dién, day la nhirng
thong s6 co ban dé thiét ké may phat tuyén tinh (rng dung trong cong nghé dién séng.
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QUYEN DU PHONG VA CHUYEN QUYEN DU PHONG
CUA CAC TO HOP DG TAU THUY
THE PRIORITY TO THE STANDBY STATE AND THE ABILITY TO
TRANSFER TO ANOTHER OF MARINE DG COMBINATION

PGS. TS. LUU KIM THANH
Khoa Dién- Dién tir, Trirong DHHH Viét Nam
Tém tit
Bai béo gi6i thiéu mot tinh ndng quan trong cida hé théng quén ly nguén PMS, dé la xac
dinh quyén duwoc dw phong va chuyén quyén cda cac té hop DG tau thuy. Bi sdu nghién
ctru va dua ra thuat diéu khién thue hién tinh ndng noi trén.
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Abstract
This article introduces an important function of the Power Management System — PMS; It
implies the priority to the standby state and the ability to transfer to another of Marine
Diesel-Generator combination; in particular, give out the algorithm of above feature.

1. Dat van dé

Trén tau thuy khéng thé thiéu dwoc ngudn cap nang lwong dién. Do tau thuy c6 mot sb ché
dd lam viéc, ma &ng véi tivng ché do thi phu tai yéu cau céng suét dién khac nhau, nén ngudi ta
thwong bd tri trong tram vai t& hop phat dién - Generating Sets (GS). Cac td hop GS thuwdng la
Diesel Generators (DG), hodc may phat ddng truc - Shaft Generators (SG), hodc déi khi dung
Turbo Generators (TG). Tuy theo yéu cau cla phu tai ma viéc dwa tirng t& hop GS vao lam viéc
trén lwdi cé thé dwoc thue hién bang tay (ché do “Hand” hay “Manual”), hodc ché dé ban tw dong (
Semi-Automatic Mode ) hay tyw dong (Automatic Mode).

Tau thuy c6 mai treong lam viéc rat nang nhoc va khéc nghiét dbi voi thuyen vién, dong thoi
ciing ludn ddi héi diéu khién chinh xac va kip thdi (nham ngan ngra cac sw co dang tiéc xay ra),
nén bén canh ché dd diéu khién bang tay luén trang bi cac hé diéu khién tw déng hoac ban tw
dong. Vi thé trén tau thuy néi chung va trong tram phat néi riéng ngwdi ta da trang bi kha nhiéu hé
thdng tw dong hodc ban tw déng. Nhat 1a trong giai doan khoa hoc céng nghé phat trién thi tw
dong héa cac hé théng trén tau thuy ngay cang duoc hoan thién. Hé thdng quan ly ngudn (Power
Management System — PMS) la mét trong cac hé théng can thiét va dwoc hinh thanh trong hoan
canh do.

Hé thdng quan Iy ngudn - Power management system (PMS) dwoc trang bj trén tau thay cé
murc d6 tw dong hoéa cao (khéng cé nguwdi trwe ca trong budng may). Tuy nhién trudc do trén tau
thuy da dworc trang bi cac hé théng tw dong dé thwe hién tivng chirc nang cu thé, cé thé ké ra: Heé
thdng tw déng didu khién diesel; Hé théng tw ddng hoa déng bd; Hé théng tw dong phan chia tai....
Khi PMS dworc trang bi trén tau thuy thi né c6 thé thwc hién chirc ndng ciia mot sé hé théng riéng
biét néi trén, hodc né cé thé tac dong qua lai véi cac hé théng riéng biét d6 — Theo phwong &n nao
hoan toan phu thudc ciu tric PMS dworc lwa chon theo y dd ngudi thiét ké.

Trong 2 thap ky qua nhiéu hang trén thé giéi da, dang va sé con tién hanh nghlen ctru giai
quyet cac van dé lién quan dén PMS. DBdng thoi da thiét ké, ché tao va duwa vao st dung cac hé
thong,tl_.v dong quan ly nguon‘cho tau thuy‘ Trong do6 trén cac tau quan sy do Nga déng t thap ky
70 thé ky 19 da trang bj hé dieu khién nguon (Power Controller) [1] [2], hang Taiyo cling duara tw
2001. Sau do cac san pham PMS do cac hang Lyngsg Marine A/S,Totem, Deif A/S, Stucke
Electronic... ché tao v&i mirc dd tw dong va cong nghé vi diéu khién [3], [5] .

Trong nwéc chwa dwa ra san pham hé thdng quan ly ngudn, ciing chwa co cac cong trinh
nghién ctru nham ché tao PMS, ma chi tim hiéu thwc hién viéc lap dat va van hanh khai th‘éc
chung, cling chuwa duq ra cac téi’ liéu va giao trinh phuc vu dao tao ...,.Viéc nghién ctru nham
huic'mg, téi muc tiéu ché tao hé thong PMS tai Viét Ngm dujc_)’c dat ra chuan bj cho giai doan phat
trién tiép theo clia cong nghiép dong tau Viét nam la can thiét.

2. N6i dung

_ Dé giai quyét van dé néu trén ta sir dung phwong phap nghién cru téng quan hé quan ly
ng‘uén tau thdy; Xay dwng biéu thirc thuat dieu khién phuc vu cho viéc lap chwong trinh phan
mém;

Vén dé uwu tién tb hop DG nao sé duoc dwa vao lam viéc trén Ivoi khi co yéu cau. Trong do
trwdc tién phai noi den the tw wu tién & che do Standby, tiép theo la chuyén quyén wu tién Standby
giCra cac t0 hop DG trén tau thuy.

2.1. Lwa chon thir tw standby cua cédc té hop DG
. Tram phat dién trén tau thuy thudng dwoc b tri 3 t6 hop DG. Khi d6 thir tw standby chi cé
thé dwoc lwa chon hodc theo mét trong hai cach thirc sau:

- Th tyw thuan DG1 — DG2 — DG3 — DGT1;
- Tht ty ngwoc DG1 — DG3 — DG2 — DG1.
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Dé thuwc hién viéc lwa chon cach thirc thuan hay nguoc ta can st dung mét tin hiéu Logic,
tam goi 1a Select standby ky hiéu la S. C6 thé gan S=0 cho th& tw thuan, nguoc lai S=1 khi chon
thr ty nguorc.

Néu goi cac ham trang thai standby cla cac t6 hop DG1, DG2 va DG3 lan lwot 1a Y1, Y2 va
Y3, thi gia tri Logic ctia ching khéng chi phu thudc vao tin hiéu S, ma con phu thudc 3 tin lhiéu co
hay khéng sw tham gia lam viéc cla ching trén lwdi, tie la phy thudc vao 3 tin hiéu may cat (hoac
aptomat) cia 3 DG lan lwgt la A1, A2 va As. Gia trj clia Yi phuy thudc cac trwdng hgp sau:

+ Khi Ai =1 thi tin hiéu Yi twong &ng sé bang “0”;

+ Khi tt ca Ai = 0 thi cd 3 may c6 co hdi nhw nhau, hodc tat ca Ai =1 thi tat ca Yi sé bang
“0:

+ Khi chi c6 mét Ai nao d6 bang “1” thi 2 tin hiéu Yi con lai s& nhan 2 gia tri nguwoc nhau, né
c6 thé la “0” hodc “1” hoan toan phu thudc vao gia tri ctia S;

+ Khi cé 2 tin hiéu Ai nao dé déu bang “1” thi tin hiéu Yi con lai dwong nhién sé& nhan gia tri
“1” khéng phu thubc vao gia tri ctia S.

T phan tich cac trwdng hop trén ta c6 thé dwa ra bang chan ly cla 3 tin hiéu Yi phu thudc 4
tin hiéu vao S, A1, A2 va A3 (Bang 1).

Bang 1. Bang chéan ly cac tin hiéu wu tién standby

S°t;r§"9 S A1 As As Y2 Y, Ys
0 0 0 0 0 - - -
1 0 0 0 1 0 1 0
2 0 0 1 0 1 0 0
3 0 0 1 1 1 0 0
4 0 1 0 0 0 0 1
5 0 1 0 1 0 1 0
6 0 1 1 0 0 0 1
7 0 1 1 1 } 3 ;
8 1 0 0 0 - - -
9 1 0 0 1 1 0 0
10 1 0 1 0 0 0 1
11 1 0 1 1 1 0 0
12 1 1 0 0 0 1 0
13 1 1 0 1 0 1 0
14 1 1 1 0 0 0 1
15 1 1 1 1 ; : ;

Tw bang 1tacéd: Y1=22,3,9,11; Y1 =31,5,12,13; Y3 = 34,6,10,14.
Sau khi don gidn 3 ham trén ta co:
Y,=ABA,+SA) Y, =A,SA+SA);  Y,=ASA +SA)

Tin hiéu ra Yi c6 thé duoc dwa ra cac dén vang YL twong (rng dé chi bao t6 hop d6 dang
dwoc quyen san sang dwa vao lam viéc tiép sau voi lwdi. Khi may phat d6 dwoc dong vao Iwdi thi
t6 hop DG d6 khong con quyen dw phong nira, tin hiéu Yi cta nd sé bi xoa va den vang YLi cua nd
sé tat.

Ngoai ra quyén standby clia DGi cling sé bi huy néu né 0 tin hiéu khong san sang tham gia
(Fi = 1), cling nhw 1énh khéi dong DGi bi huy (Dei=1) vi da hét thoi gian cho phép (vi du 2 phat).
Khi d6é cac ham Yi c6 dang:

Y, = E(g'Az + SA—s)El ’ D_e1;
Y, =A,(S.A, +S.A,)F, - De,; @)
Y, =A,(SA, +S.A,)F, De,
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Voi cach Iya chon trén sé chira té hop DG dw phong thtr nhét, con dy phong thir 2 khong
dwoc chi ra va chi dwoc ngam hiéu ma théi — Pay c6 thé la chwa hoan hao cla cach lwa chon nay.
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2.2. Chuyén quyén wu tién standby gitra cdc té6 hop DG

Dé& xem xét viéc chuyén quyén standby cho t6 hop DG tiép theo ching ta can chu y dén 2
trwdng hop sau:

A/ Trong trwéng hop khi tram chi cé mét té hop 1am viéc (vi du DG1) va ¢ tin hiéu yéu cau
cla tai nang, tram can tang cong suét phat P, thi t6 hop dwoc quyén standby thir nhét (vi du
DG2) sé tién hanh thiwc hién cac cong doan dwa vao lam viéc, nhwng co thé xay ra cac tinh huéng:

+ Khi t6 hop DG. dwoc yéu cau dwa vao lam viéc trén lwéi thi dén YL sang cung véi xuét
hién tin hiéu kh&i dong Diesel thir 2. Nhwng qua trinh khéi dong khoéng thanh, hoac Diesel khéi
dong thanh cdng nhwng may phat khéng cé dién ap ra, tirc 1a sau thdi gian cho phép ma td hop
DG2 van khéng thé cap dién cho luoi;

+ Truwoc khi nhan dwoc tin hiéu khdi dong ma Diesel thir 2 d& bi sy c6, hoac t6 hop DG
khéng dwoc chon ché do tw dong, tire 1a té hop nay da tir chéi quyén wu tién standby.

Néu mot trong hai tinh hudng do xay ra thi t6 hop DG2 sé mat quyén standby va PMS sé tw
dong chuyén quyén standby cho t6 hop DGs. V6&i tram cé 3 td hop DG thi viéc chuyén quyén
standby khéng phu thudc vao tin hiéu Select standby - S.

B/ V&i tram c6 3 td hop DG madaco2td hop dang lam viéc trén lwéi thi viéc chuyén quyén
wu tién khong xay ra (vi t& hop tht 3- t hop cubi cung cua tram dwong nhién cé quyén standby).
Néu té hop cudi cuing cling bi roi vao mét trong 2 tinh huéng trén thi hé chi cé thé phat tin hiéu bao
dong ma thoi, ngoai ra khong thé la gi dwoc hon.

Viéc chuyén quyén cho t& hop nao d6 (vi du DG1) chi xay ra khi thoa man tat ca cac diéu
kién sau:

- Diéu kién thtr nhat: Tram chi cé 1 t6 hop DG dang lam viéc trén lwdi (tirc la cé aptomat
Az hoac Az da & trang thai déng - nhan gia tri “1” Logic);

- Diéu kién the hai:

e As=0 (A2=1) va DGs c6 quyén standby ma da tir chdi (theo tinh hudng 2), tirc 1a DGs da
phét tin hiéu F3 b4o khdng sén sang (do héng, do chon ché dé manual), tirc la F3=1 do khéng chon
ché d6 “AUTO”;

e Khi DGs dwoc chon ché d6 “AUTO” (Fs=0) thi diéu kién th(r ba c6 thé xay ra theo mot
trong hai tinh hudng sau:

v" Tinh huéng 1: As=0 (A2=1) va DGs cd quyén standby ma sau thdi gian cho phép (khoang
120s ké tir khi c6 tin hiéu 'yéu cau DG: vao lam viéc trén lwdi Sts =1) ma aptomat DGs van khong
dong 1én luéi dwoc (As van =0), thi xuét hién tin hiéu xoa 1énh khéi dong Stz = 0 bang tin hiéu
trang thai Des =1.

v' Tinh hubng 2: As=0 (A2=1) va DGs c6 quyén standby tuy chwa hét thei gian cho phép
kh&i dong da cd tin hiéu bao khéi dong khoéng thanh Sfs = 1 (thém déu .)

Nhw vay tin hiéu chuyén quyén standby (ky hiéu 1a St1 ) tr DGs cho DG: sé& phu thudc vao
tich don gian cda 2 tin hiéu Az va thra s6 thir 2 1a tong cla tin hiéu Fs véi tich F, -(St3'De3 +Sf3)

Twong tw cling c6 két qua (ng vdi tredng hop A2=0 (As=1). Ham St sé& la tbng cla 2 tich don
gian (dang ham Karnonic).

Tém lai ta nhan dwoc biéu thére cha tin hiéu chuyén quyén standby cho DG1 DG2 DGz nhw
sau:

St, = A, -[F, + F, - (St, - De, + Sf, )| + A, -[F, + F, - (St, - De, + Sf, )]
St, = A, [F, +F, - (St, - De, + Sf, | + A, [F, + F, - (St, - De, + SF, | @)
St,= A, -[F, +F, - (St, - De, + Sf, )1+ A, -[F, + F, - (St; - De, + SF, )

Nhuw vay khi két hop (1) voi (2) vé viéc chuyén quyén standby tir tb hop DG khac, thi
tin hiéu standby ctia méi td hop DG dwoc viét lai nhu sau:
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Y, =A,(S.A, +S.A, +St,)F, - De;;
Y, =A,(S.A, +S.A +St,)F, - De,; 3)
Y, =A,(S.A +S.A, +St,)F, - De,
3. Két luan
Tl cac két qua nghién clru ching ta c6 thé dwa ra mot sb két luan sau:

+ Thuat toan da dwoc dé& xuat hoan toan cho phép l1ap trinh diéu khién qua trinh tw déng xac
dinh quyén wu tién dw phong va diéu kién chuyén quyén wu tién dy phong cho td hop DG tiép theo
(v&i tram c6 3 t6 hop DG) khi ¢ yéu cau trong hai trwéng hop: Tram khong dd cong suat dw triv
dé dwa tai nang vao lam viéc, hodc cong suét tai vuot quéa gia tri téi da cho phép;

+ Hoan toan co thé st dung cac b diéu khién kha trinh PLC cta hang Siemen va man hinh
HMI ctia hang Delta dé thwc hién chwong trinh diéu khién va giam sat qua trinh dwa thém 1 t6 hop
DG vao mang dé dap (rng yéu cau lam viéc cla tai (ké ca tai ndng) trén tau bién;

+ Két qua nghién clru tao co' s& cho viéc ché tao cac hé théng tw dong quan Iy ngudn co
&ng dung céng nghé PLC, hoéc vi diéu khién két ndéi HMI hodc PC phuc vu céng nghiép tau thuy
Viét Nam.
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NGHIEN CU’U SU ANH HUONG CUA HINH DANG THIET B| LAN
DEN CAC THONG SO THUY BDONG LUC HOC CUA CHUNG
STUDY OF THE INFLUENCE OF UNDERWATER VEHICLE HULL FORMS

TO ITS HYDRODYNAMIC CHARACTERISTICS

TS. TRAN NGOC TU
Khoa Bboéng tau, Trrong DHHH Viét Nam
Tém tit
Bai béo trinh bay céc két qué nghién ctru céc théng sé thiy déng luc hoc cla céc thiét
bi I1&n c6 hinh dang I6p vé mém khéac nhau, dwa trén mé hinh chuyén déng cua chét
I6ng theo phuong trinh Navier-Stokes trung binh theo Reynolds ¢é bé sung thém mé
hinh dong chay réi k-¢. Viéc tinh toan duoc thuc hién nho vao phdn mém OpenFOAM.
Két qua tinh toén cé sw so sénh véi két qué thuc nghiém. Két qué nghién ciru chi ra
rang, thiét bj Ian véi hinh déng elipxoit c6 chét luong thiy déng tét hon so véi véi thiét
bi l&n c¢é hinh “giot nuwéc”.
Abstract
This paper presented the results of researching the hydrodynamic behavior of the
underwater vehicles with different soft outer shape, based on the fluid motion
modeling followed the Reynolds-averaged -Navier-Stokes equations with added the k-
¢ turbulence model. The problem was solved by using the OpenFOAM software. The
results had been compared with the practical experiment’s results. The researching
results proved that the ellipsiod shape underwater vehicles has better hydrodynamic
performance than the “drop shape” one.

Tor khéa: Chét 16ng nhét, dong chay réi, sw tao xody, thiét bj lan.
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1. Gi&i thiéu

Nhuw ching ta d4 biét, thiét bj 1an — l1a mot phwong tién ky thuat, dung dé thyc hién cac cong
viéc dudi ng’é’c, & nhirng noi ma the 18n khong thé tiép can duwoc hodc khong thé tién hanh duoc
cbng viéc de ra.

Céc théng sb khai thac cuta thiét bi 13n nhuw téc do, kha nang tw hanh va tinh diéu khién phu
thudc vao chat lwong thiy dong lwc hoc ciia ching. Chét lwong nay, moét phan duoc xac dinh bdi
hinh dang cla thiét bj I&n. Dé cé thé Iwa chon dwoc hinh dang hop ly cho thiét bi 14n ta cin phai
xac dinh dwoc cac lyc tac dung 1én ching khi ching chuyén dong dwéi nwéc. Trong giai doan thiét
ké ban dau, viéc tinh toan cac thdng sb thiy déng lwc hoc cua thiét bi 1an thwong duoc thue hién
bang phuong phap sb, két qua thu dwoc sau dé cé thé dwoc hiéu chinh nhd két qua thwe nghiém.

Ngay nay, dé tinh toan cac dic trwng thiy déng lwc hoc cla cac vat ¢d hinh dang thoat
nwéc bang phwong phap s, ngudi ta st dung méd hinh chét 16ng nhét ma nén tang cua ching la
dwa trén phwong trinh Navier-Stokes trung binh theo Reynolds. Trong d6, théng dung nhat la st
dung phwong trinh Reynolds, thu dwoc bang cach tinh trung binh théi gian két hop véi st dung
mé hinh ban thwc nghiém dong chay réi dé dong kin hé.

Trén co s& do, trong bai bao nay tac gia sé trinh bay viéc xac dinh hinh dang bén ngoai cla
thiét bi I&n dé thu dwoc chat lwong thay dong lwc hoc tot nhat.

2. Thiét 1ap md hinh bai toan

Dong chay rdi clia chat 1dng nhét khong bi nén co thé dwoc mé ta bdi cac phwong trinh sau

[1]:

x =0 @)

ou; ou; 10 L
U= +*-7p-(fii —uiuj) @)
ot OX; p OX
Trong dé: u; — thanh phan clia véc to van téc; p — khédi lwong riéng cta chét 16ng; p — &p
suat; 7 - ng suét tiép tuyén; f, — cac lwc khéi lvong; ui'u'j — c&c rng suét ctia Reynolds.

Dé dong kin cac phuong trinh Reynolds ngwdi ta st dung gia thuyét gradient khuéch tan:
—uu; = 2v,S, @)

t™ij
aui auj N N . N PN X , .
+——|; ui va y; la cac thanh phan lwu toc theo cac phuwong (i,j = X,

Trong do: S; = ;(

Y, 2);
Vi - d6 nhét clia dong chay réi dwoc xac dinh bdi cong thire (4) theo mé hinh dong chay rdi
k-€.

v, =C,k?/s (4)

~ Trong dé: C, = 0,9, k — dong luvong cda dong chay rbi va ¢ - van tbéc tan mat clia ching. Céac
bién s6 clia ham k va ¢ sé dwogc xac dinh nhé vao viéc gidi cac phwong trinh vi phan sau:

k ok @ vt(ak]
—+u = | —||+P-¢ (5)

ot lox, x| oy | ox
o0& oe o|v [oe]] e &
— U = | || T CaP —Ca (6)
ot OX; oX;| o, | 9 k k

Trong dd: Ok, O, Ce1, Ce2la céc hang sb.
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Céac diéu kién bién dbi véi hé phwong trinh (1) — (6) bao gdm: diéu kién bién dau vao, ndm
phia trwdc thiét bi 1an dwoc xac dinh bdi véc to van téc, cac gia tri k va ¢; didu kién bién dau ra,
nam phia sau thiét bj 1an dwa ra cac gradient bang khong ddi véi trwong vo hwdng. Gia thiét rang,
& thoi diém ban dau, van téc cta chat 16ng bang van téc chuyén dong cla tau va cac gia tri vo
hwédng da biét.

Viéc tich phan sb hé phuong trinh dwoc tién hanh theo phuong phap kiém tra thé tich. Viéc
tinh toan dwgc thc hién nhé vao phan mém OpenFOAM.

3. Két qua tinh toan mé hinh

Dé kiém tra dd tin cay clia mo hinh toan hoc va va phwong phap tinh toan ta sé thwc hién
tinh toan mé hinh vat cé dang hinh elipxoit tron xoay v&i dd giang 6:1 (hinh 1). Két qua thu dwoc
c6 sy dbi chiéu voi ket qué thwc nghiém dwoc trinh bay trong cong trinh [4] va [5]. O day, hé sé
lwc phap tuyén va hé sé mé men chui dwoc xac dinh béi cong thirc sau:

2R
C =—"1_
n mZﬂRZ (7)
Cpn= 22M22
oV AR L (8)

Trong d6: Cn — hé sb lyc phap tuyén; Cr — hé s6 m6 men chii; Ry — Ic phap tuyén; M, — mo
men chi; v — van toc cla dong chay; R — ban kinh; L — chiéu dai mé hinh.

Hinh 1. Hinh déng mé hinh thir & cdc
goc tan khac khau

a) — tai goc tan a=0° b) tai goc tan
a=10% c) tai goc tan a=20°

Trén hinh s6 2 biéu dién méi quan hé gitra hé sé lwc phap tuyén va hé sé mé men chdi xuat
hién trén moé hinh vat thé véi gée tAn. Nhin chung, nhw ching ta nhin thay trén hinh vé, két qua
tinh toan so v&i két qua thwc nghiém la gdn nhw nhau. Tuy nhién, ciing gibng nhw phan 16n cac
két qua tinh toan thu dwoc trong cong trinh [6], gia tri ctia hé sé lwc phap tuyén nhé hon mét chut
so v&i két qua thwc nghiém, diéu nay dwoc ly gidi bdi sy phirc tap trong viéc do dac va mé hinh
héa dong chay tai cac goc tan 1on.

Ch Cm
0.700 b) 0.300

a)

0:600 / 0.250 <]
Y rd
0.500 . . /4
4 ,4 0.200 T
v
0400 v 4»'/
. 0.150 7&°
0.300 . g . /
7/ . fo
/ e 1 0.100 / - 1|

0.200 4t fog LT T /4
L2 0.050 %

0.100 — —3 [ : / — 3
27— T
0.000 == 1 0.000 ;

a, do ’ a, 46
0 5 10 15 20 25 0 5 10 15 20 25

Hinh 2. Quan hé gitka hé sé lwrc phép tuyén C. (a) va hé sé mé men chui Cn (b) véi géc tan:

1 — két qua thuc nghiém [5]; 2 — két qua thuc nghiém [4]; 3 — két qua tinh toan.
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Déi vai thiét bi 18n, ta sé tién hanh nghién clru véi hai phwong an hinh dang. Phwong an thi
nhét la thiét bj 13n c6 hinh “giot nwéc”. Phuong an th hai la phwong an thiét bi 13n c6 hinh dang
gan vai hinh elipxoit. V& bao thiét bj I&n dwoc chia ra thanh ba triéu phan t&, viéc tinh toan duwoc
thwe hién trong dai géc tAn a=-20°+20°. Khéi lwong riéng cla nwéc ngot p = 1,00 tAn/m3, dd nhét
dong hoc ¥ = 1.10%m?/c

Cy c,
a) 0.030 ; ; b) 0.060
— e ) 'AL
0.025 a1 A 0.040
0.020 . £,
: g 0.020 * /"
0.015 A . ,
\ )5 » 0.000 )5
0.010 - / ——
\\ A -0.020 / -A-1 [
0.005 ~ < i
A | |
-0.040 | |
0.000 .
a, dé i
30 20 10 o 0 20 30 30 20 -10 0 10 20 30
Cm
C) 0.030
/ A
0.020 e Hinh 3. Quan hé gitka hé sé Iwc cén Cx
/ (a), hé s6 Irc néng Cy (b) va hé s6 m6 men
0.010 ) chui Cm (c) v6i géc tan.
A” < . £ . L ™
0.000 P 1 — Phwong an thir nhat (thiét bj 1an
0.010 o ——n | c6 hinh “giot nwéc’);, 2 — Phuong an thi
e L hai (thiét bj Ian c6 hinh dang gén véi hinh
-0.020 -/ -4-1 | | elipxoit)
v ; ;
-0.030 T T o, d6

-30 20 -10 0 10 20 30

Trén hinh sb 3 biéy dién quan hé gitra hé sb lwc can, lwc nang va mé men chui véi goc tan
cua thiét bj lan. Cac hé s6 nay dwoc xac dinh theo cong thirc sau:

2R

C,=—5 "y ‘
oVl ©)
c_ R (
y pV27zL2 (10)
2™, ‘
Cn = oAl (11)

Trong d6: Ry, Ry va M, — twong (rng la lwc cén, lwc nang va mé men chui; Cy, Cy va Cy —
twong ng la hé sé lwc can, lwc nAng va mo men chui. Tw hinh 3 ta thdy réng, & géc tan duong
thi hé sd luc can & phwong an thi nhét (thiét bi Ian c6 hinh “giot nwéc”) Ién hon gép khoang hai
lan so véi phwong an thi hai (thiét bi 1an c6 hinh dang gan véi hinh elipxoit). Ngoai ra, & phwong
an th(r nhét ta con thay cé sw xuét hién lwc nang va mé men tai goc tan bang khéng (hinh 3b,c).
Nhw vay, co6 thé két luan rang, vat cé hinh dang cang gan véi hinh elipxoit thi chat lwong thay déng
lwe hoc clia N6 cang tot.

3. Két luan

Céac két qua tinh toan m6 hinh chi ra réng, thiét bi Ian hinh “giot nuéc” s& lam tang lwc can
tai cac goc tan Ién va co sy xuat hién lwc nang va mé men chui tai goc tan bang khéng. St dung
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thiét bi I&n c6 hinh dang gan va&i hinh elipxoit s& nang cao duoc chét lvong thdy dong lvc hoc clia
thiét bj 1an va khéng can phai cé sw dieu chinh Iyc nang va md men chdi tai géc tan bang khéng.

Khi nghién ctru phat trién mot loai thiét bi lan m&i, chang ta khong nhitng can phai tinh dén
cac dac diem tinh nang cta nd, ma con can phai chu y dén cac thong so thuy dong lwc hoc cia
phan than mém b&i ndé dnh hwédng dang ké dén kha nang tw hanh cling nhw téc do cla thiét bi lan.
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Nguwoi phan bién: TS. B6 Quang Khai

PIEU KHIEN HOI TIEP PHI TUYEN CAU TRUC
NONLINEAR FEEDBACK CONTROL OF OVERHEAD CRANES

TS. LE ANH TUAN
Khoa Co khi, Trueong DPHHH Viét Nam

Tém tat

Nghién ctru nay dé xuét mot bé diéu khién cho céu truc st dung ky thuét héi tiép phi
tuyén. C4 mé phéng va thuc nghiém déu duoc tién hanh dé chimng té hiéu qua cia bo
didu khién. Két qua cho thay cau truc véi bo diéu khién dé xuét 6n dinh tiém can. Céc
dap (g cua hé déu dat trang thai xac lap sau mét thoi gian ngén.

Abstract

This research proposes a controller for an overhead crane using nonlinear feedback
technique. To show the effectiveness of the proposed controller, both simulation and
experimental study are conducted. The results show that the crane system with the
proposed controller is asymptotically stable. All system responses reach a steady state
within a considerably short time.

Key words: Nonlinear feedback , system stability, overhead cranes
1. Gi&i thiéu chung

Céu tryc dwoc st dung rong réi trong nhiéu nganh céng nghiép. Cau truc hién dai thuong
duoc khai thac véi téc dd nhanh dé nang cao nang suét. Diéu nay dé dan dén sy lac hang lén va
chuyén doéng khong chinh xac cac co cau cla cau truc. Néu goc l&c hang 16n, co thé gay tai nan
trong khu virc can tryc lam viéc. Co6 nhiéu phwong phap diéu khién (rng dung cho cau truc da
dwoc céng bd nhuw: hdi tiép tuyén tinh hoa [1], trwot [2], thich nghi [3], logic m& [4], mang no ron

[5].
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Bai bao nay dé xuit mot bo didu
khién moi cho cau truc dya trén ky thuat
hoi tiép phi tuyén. Hai tin hiéu diéu khién
la lwc kéo xe con U, va lyc kéo cap nang

U, dung dé diéu khién ba bién trang thai

gdm géc l&c hang @, dan déng chinh xac
xe con X dén vj tri yéu ciu, nang hang
dén chinh xac chiéu dai cap nang yéu cau

CAu tric bai bao gdbm: Muc 2 gii
thiu moé hinh toan, muc 3 thiét ké luat
diéu khién héi tiép phi tuyén, muc 4 mé
phdng va nghién ctru thwe nghiém, muc 5 Hinh 1. M6 hinh vét Iy cau truc
dwa ra két luan va hwéng nghién ctu tiép
theo.

2. M6 hinh toan

M6 hinh toan ca cau truc (hinh 1) da duoc thiét lap trong [2]. M6 hinh toan gom ba phwong
trinh vi phan chuyén dong, viét dwdi dang ma tran nhu sau:

M(q)t+C(a,q)q+G(a)=F &)
Vo
m+m, -msind -mlcosé b, —-m_cosfd mlsindd-m_cosol
M(q)=| -m;sing m, +m, 0 ,C(a,q)=|0 b, -m,19
—m,l cos @ 0 m,|? 0 mlé m Il

lan lwot 1a ma tran khéi lwong, ma tran can. G(q)=[0 —m.gcosé m.lgsin H]T la véc to
trong lwc, F=[u, y, 0]T la tin hiéu diéu khién, va g =[x | H]T la cac toa dd suy rong.
3. Thiét ké luat diéu khién hoi tiép phi tuyén

Luat diéu khién U =[u, U, duoc thiét ké dé dan trang thai g =[x | 6] dén gia tr
xac lap q, = [Xd I 0]T . Mé hinh toan dwoc tach ra lam hai hé con: mét twong ¢ng véi bién
diéu khién treee tiép ¢, = [X I]T va mot (ng vGi bién diéu khién gian tiép g, = . Hang thtr 3 cla
phwong trinh (1) dwoc viét lai (thém déu : )

é:%(cosW—Zéf—gsin 49) )

Phwong trinh nay cho thdy quan hé déng hoc gitra goc lac @ véi chuyén vi X cla xe con va
chiéu dai cap |. Thay (2) vao hang th& nhat két hop véi hang thr hai cia (1), ta dwoc mé hinh
toan chu dong, viét dwéi dang phwong trinh ma tran (thém dau : )

M(q)d, +B@, +C(q,9)d, +G(q)=U @®)
o V= (m, +m,sin?0) -m,sin@ ;B:{bt 0}6: mclsinéé _C—;:{mcgsinecose}
-m;sind  (m +m,) 0 b -m,16 —m,g cosé

Ma tran M c6 a, = m, +m_sin? @ >0, c6 dinh thirc (MM, +mm, +m.m sin” &) >0 nén
M xac dinh dwong. M@ hinh toan (3) dwoc viét lai (thém dau :)
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ql = Aaql + Baqz + Ca + DaU (4)

voi, A, =-M7(q)B; B,=-M"(q)C(q,4); C,=-M*(q)G(q); D, =M*(q).
Twong tw, phwong trinh (2) dwoc viét lai (thém dau ;)

a, = Auql + Buql + Cu %)

voi, A\, :{COI_SH 0}; B, :{0 _E} . __gsino.

I I
Thay (4) vao (5) dan t&i (thém dau : )
d,=(AA,+B,)a, +A,B.4,+A,C,+C,+A,D,U (6)
Xem (@, la tin hiéu ra, phwong trinh (4) dwoc “tuyén tinh hoa” bang cach dat (thém dau : )
¢, =V, @)
voi V, = A,Q, +B,G, +C, +D,U Ia tin hiéu diéu khién quy déi.
Dé 6n dinh (4), ta chon V, nhu sau (thém dau : )
V, =0y _Kdl(ql_qld)_Kpl(ql_qld) (8)
voi Ky, =diag (K, Ky, ) va K= diag(Kpll, KplZ) la nhirng ma trén dwong.
Phuong trinh (7) va (8) 6n dinh sai s6 € =, —q,, v&imoi K, >0 va K1 > 0. Néi cach
khac, tin hiéu quy dbi V, dén tin hiéu ra ¢, dén gia tri yéu cau q,, mot cach tiém can.
Dé khir goc lac 0,, ta “tuyén tinh hoa” phwong trinh (6) bang cach déat (thém dau : )
t, =V, 9)
vei V, =(AA,+B,)q,+AB,G,+A,C,+C,+A D,U latin hiéu diéu khién quy déi.
Dé gbc lac triét tieu mot cach tiém can, chon (thém dau ;)
Vu = qu _Kdz (qz_%d)_sz (qz_qu) (10)
voi Ky, va K, 1a nhitng hang s6 duong.
Dé 6n dinh ca ¢, va q,, tin hiéu quy déi dwoc chon bang cach phbi hop (8) va (10)
V= Va + (xVu = _KdeI -K pl (ql —0y )_ 0"Kdzqz —oK p20> (11)
véi o= [al 0]T la véc to trong sb. Xem Q, 1a tin hiéu ra, thay V, bang V , ta nhan duoc luat
diéu khién:
U=-M (Q){(Kdl +Aa)q1 +((X‘Kd2 + Ba)QZ + Kpl(ql —0yyq )"'aszqz +Ca}(12)

4. M6 phéng va nghién ctru thwc nghiém

M6 hinh toan (1) dan dong béi bd diéu khién (12) dwgc moé phéng sb trén méi trudng
MATLAB. Nghién cru thuc nghiém ciing dwoc tién hanh trén cau truc 3D crane cla hang InTeCo
(Hinh 2). Cau truc dung 2 déng co DC dé dan dong xe con va nang ha hang. Cé 3 encoders dung
dé do chuyén vi xe con, géc lac hang, va chiéu dai cap nang. Luat diéu khién duoc thiét ké trén
moi trwdng MATLAB/SIMULINK véi gidi phap xPC-target cia Mathworks. Cac tham sé clia hé

Tap chi Khoa hoc Céng nghé Hang hai S6 39 — 08/2014 61



théng s dung cho mé phong gom: m, =5kg,
m, =2kg, va m, =0.85kg. Cac tham sb cia bo diéu
khién gom:
K, =diag(10,10), K , =diag(1.31.3),K,, =2,

K,.=18, a :[1 O]T. Két qua md phéng va thuc

nghiém dugc thé hién jcrén cac hinh 3+5. Xe con
chuyén déng chinh xac dén dich 0.3m sau 4.9s v&i mo
phong va 6s voi thwee nghiém (Hinh 3). Hang dwoc ha
chinh xac ttr 0.1m dén 0.4 m chiéu dai cap yéu cau sau Hinh 2. Hé théng thuc nghiém

4.4s d6i v&i md phoéng va 3. 8s déi v&i thwe nghiém . . )

(Hinh 4). Ca hai dap rng nay deu khdng c6 lvgng qua dieu chinh. Hinh 5 thé hién sy lac hang
trong qua trinh xe con di chuyén két hop v&i nang/ha hang. Géc lac dwoc gilr rat nhd trong sudt
qua trinh van chuyén (6, =1.5°véi md phong, 6, =1.8° v&i thuc nghidm) va triét tiéu hoan &
dich dén cla tai. M6 phong cho thay goc lac hang triét tiéu hoan toan trong mét chu ky trong khi
thwe nghiém cho thay goc lac nay bi khi sau it nhat hai chu ky dao dong. Co thé thay rd sy khac
nhau gitra dap rng mé phéng va dap ng thwe nghiém & thoi ky qua do. biéu nay la do sw khac
nhau gira m6 hinh toan va mé hinh thyc nghiém. C6 nhieu yéu to gap phai trong thuc nghiém
nhwng chwa duwoc [(é dén trong mé hinh toan nhw dé ro cta dong co, d6 dan hoi cta day kéo xe
con...Trong hé théng thwc nghiém, tin hiéu phan hdi gdm chuyén vj g va van toc twong
&ng (. Can truc trong thyc té chi dwoc trang bi cac encoders do chuyén vi ma khéng trang bj cac
cam bién van toc vi né lam tang kich thudc, trong lwong, va tang gia thanh ctia can truc. Co hai
giadi phap dé xac dinh van téc ma khéng can cam bién do trwe tiép la st dung bé quan sat hoac
dao ham sb céc tin hiéu chuyén vi. Trong hé théng thyc nghiém nay (Hinh 2), van téc  phan héi
vé b diéu khién duoc xac dinh bang cach dao ham sé cé trang bi bd loc tan sb thap dé khir nhiéu.

Dé khang dinh chét lwong clia b diéu khién dé xuét, sy so sach hai chi tiéu chét lvgng cla
qua trinh diéu khién (gdm thdi gian qua do va lwong qua didu chinh) clia cong trinh nay véi cong
trinh [2] dwoc thé hién trén bang 1.

Bang 1. So sénh céc chi tiéu chét lvong cua dap trng hé thong diéu khién

(M6 phong/ =5 tl—elzzlgt i plr_]:ft;r):gé;r;ué didu_ | Thoi giaI\hiCh nan et 2],
Thwe nghiém) (s) " ehinh ting (s) Lwong qua diéu chinh
Ch”fo”n"i xe (4.9/6) (0/0) (2.8/4) (0/0)
Nang ha hang (4.4/3.8) (0/0) (3.6/4.2) (0/0)
Géc Ic hang (4/6) (o= L.5% =189 | (522.7) | (Gua=3"bha=1.89)
5. Két luan

Chung t6i vira d& xuat mot bo diéu khién co chat lvong cao cho cau truc. B diéu khién
duoec thiét ké dwa trén ky thuat hoi tiép phi tuyen Ca mo phong va thuc nghiém déu cho két qua
tét. Bo diéu khién dan dong chinh xac cac co ciu cua cau truc. Sy lac hang hau nhw khong xay ra
& dich dén cua tai. N6i cach khac, bd diéu khién én dinh tiém can tat ca cac dap ng cla hé. M&
réng bd diéu khién cho chuyén déng 3 chiéu cla cau truc sé dwoc nghién cteu trong cac cong trinh

tiép theo.
0.4 =
— S04 ——
e [ 8 ) oo |-
............ 1 '.:' u I
Ep ‘ Thuc r;ghlem 302 i i9
(&} . | | = = | |
1 1 S ol L 1
% 2 4 6 8 10 01 2 4 6 8 10
Thoi gian (s) Thoi gian (s)
Hinh 3. Chuyén déng xe con. Hinh 4. Nang hang.
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S 5 —— Mo phong I
T A N Thuc nghiem
S -2
(0]
0 2 4 6 8 10

Thoi gian (s)
Hinh 5. Géc lac hang
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MO PHONG VA PHAN TiCH TWONG TAC THUY DONG LU'C GI(PA TAU VOI
BO' VA DAY LUONG HANG HAI (PHAN 1: MO HINH TOAN)
SIMULATION AND NUMERICAL INVESTIGATION OF SHIP-BANK AND SHIP-
BOTTOM INTERACTIONS IN MARINE CHANNEL (PART 1: MATHEMATICAL

MODEL)
TS. TRAN KHANH TOAN
Khoa Cong trinh, Truong DHHH Viét Nam
Tém tit.
Phén 1 (M6 hinh toén): Bai béo nay gici thiéu ly thuyét chung va mé hinh tinh toan tuwong
tac thay dong luc gidra tau véi bo va déay lubng hang hai.
Abstract
Part 1 (Mathematical model): This article introduces the theory and mathematical model
ship-bank and ship-bottom interactions in marine channel.
Key words: Ship Manoeuvring Simulation, Ship-Bank Interaction, Ship-Bottom Interaction

1. Giéithiéu chung

Trong vung nuéc han ché (nhw ludng hep) dac tinh diéu dong cla tau bi &nh hwéng béi sy
xuét hién cac lwc gay nhidu nhw lwc twong tac gitra tau véi ber ludng va cac codng trinh ven bo, luc
twong tac gitra tau véi day ludng, lwc hat/diy clha tau khac trong cac tinh hudng tranh hodc
vuot,... Viéc nghién clru, mé phdng va dy bao thay déi qui dao tau do cac twong tac nay déng vai
trd quan trong trong thiét ké ludng, mé phéng huén luyén hang hai va canh bao an toan hang hai
khi tau hanh hai trong cac ving nwéc han ché.

M6t s6 nha khoa hoc da nghién ciru va xay dwng hé thdng cac cong thirc thuc nghiém tinh
toan twong tac thiy déng luc gitra tau véi bd va day ludng, nhw Fuijino (1968), Eda (1971), Norrbin
(1974, 1985), Fuehrer & Rémisch (1974), Dand (1981), Ch'ng et al. (1993), Vantorre (1995), va Li
et al.(2001) [5]. Trong pham vi nghién clru, ttr cac cong thirc thic nghiém tac gid xay dwng méd
hinh toan dé tinh toan va md phdng cac twong tac gitra tau véi bo va day ludng, thé hién qua viéc
dw bao sy thay déi qui dao tau dwdi tac dung clia cac thanh phén Iwc doc, lwc ngang va mé men
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xoay twong (rng v&i 3 thanh phan chuyén ddng Doc (Surge)-Ngang (Sway)-Xoay (Yaw) cla tau
trén mat nwéec.
2. M6 hinh toan

Anh huéng cla bd va day ludng dbi véi tau thuwong phu thudc vao mot sé yéu té sau:

- Khoang cach ngang gilra tau voi bo phai va bo trai lubng (Ys, Yss, Yr, Yrs): Lurc ngang Y va
mod men xoay N tac dung Ién than tau sé tang néu khoang cach gitra tau va b& giam. (dau ;)

) - Van téc doc u: Lwc ngang Y va mé men xoay N thuéng ty & thuan v&i binh phwong van

téc doc u?, dac biét trong vung nwéc ndng thi anh hwdng cda u con lén hon. (dau ;)

- Ty sb gitra dd sau nwéc (h) va mén nwéc cta tau (T): Néu ty sé h/T ting téi mot gia tri t&i
han, thwdng nam trong khodng 1.1+1.25, thi tau c6 xu hwong bi hat vé phia bo. Néu ty s6 nay nhd
thi tau cé xu hwéng bi day ra xa b&. Néu ty s6 nay rat nho thi mé men xoay N sé tang Ién dang ké.

- Hoat déng cua chan vit: Thong thuong khi chuyen déng gan bd thi tau cé xu hwéng bj ddy
ra xa b&, nhwng néu trong trwong hop ty sé h/T rat nhd vavan téc quay chan vit tang dot ngot tw
gia tri 0 thi dudi tau lai cé xu hwéng bi hat nguoc tré lai vé phia bd. (dau ;)

- B&c tinh hinh hoc ctia ber (mai déc, phan ngap nwéc): dwge minh hoa trong Hinh 1.

B/Mo
1 L ] 1 | ! |
hILJ LJ h h L—'—) 21
g T kh e
B/mg BMp

Hinh 1. Bdc tinh hinh hoc ctia mét sé loai mat cat ngang luéng

Tac gia ap dung phuong phap tinh cia Ch'ng et al. (1993), la phwong phap dang dugc ap
dung phé bién hién nay [5]. B4 hinh tinh toan thé hién trong Hinh 2:

Y3

bo

day '
Hinh 2. B4 hinh tinh todn twong tdc gitka tau véi bor va ddy ludng

Lwc tac dung theo phwong doc tau (Xn-sp), Ngang tau (Yn-sp)va mé men xoay (Nn-sp) duoc
tinh theo cong thae (1):

XN_Bp =~ 0
Yyopp = Yu+Yp+Yup 1)
Nn-pp = Nw+Np+Nup

Trong do, lwc doc Xnsp thwdng cé gia tri nhd nén cé thé bd qua. Yu va Ny 1a lwc doc va mo
men xoay do anh hwéng cla van téc tién cta tau. Yp va Np la lwc doc va mé men xoay do &nh
hwéng lwc day cla tau. Yeu va Ney 12 e doc va mé men xoay do &nh hwéng hén hop cha van téc
tién va lwc day cla tau. Cac thanh phan lwc ngang va mé men xoay Y , Nu, Yp, Np, Ypu VA Npy
duworc tinh theo cac céng thrc (2)-(7):

_ 2 iH)
Yy = —PLT“ ZZO v (m) 2

i=1k=

(T
pL3T1£3225‘f’y8 (ﬁ) (3)

i=1 ke hefs =
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k
yF :—pLTT ZZQLR‘ 183( T T) @

i=1k=0 h elf =
k
NP _ 1 ;2 ' L
NP = pL TV, ZZ& Vs (5)
i=1 k=0 hepp =T
yHP = = LTI’ZF ZZQ‘HP Y (L)A 6)
‘ here —1T
i=1 k=0 1f
1 k
_;\..—HP .ZTIrzF ZZ _-j. HPJ L )
pr e fegp =T

(H) o(H) (P) ,(P) (HP) (HP) . s
Trong d6, @ik Pk @ik Bik vk B T1a cac hé sé hdi quy. ye va yes 1a cac dai
lwong khéng thir nguyén dac trwng cho vi tri twong dbi ctia tam tau ddi véi bd phai va b trai tai 2
vi tri (vi tri chan mai déc va vi tri trén mat mai doéc cach mat nwéc mot khoang T/2), xac dinh theo
cbng thire (8)-(9):

1 1 1
—-B(=—+—
YB35 (yp +ys) ©)

1 1 1
Yypy =B —+ 9
B3 2 (ypﬂ y53> ®)

~ Tuong tac gilra tau voi day ludng thé hién qua dai lwong her , 1a chiéu sau hiéu dung da xét
dén anh hwdng cua hiéu rng Squat.

* M6 hinh toan cho phan Iap trinh mé phang thé hién qua so' d6 khéi trong Hinh 3:
(kéo ca hinh 3 sang phai 1 chut nira cho khai bj tran Ié trai)

Dau vao mé phong:
- Lénh may
- Lénh lai
- Vi tri tau ltc ban dau
- Téng th&i gian mé phéng
- Budc thoi gian moé phong

Théng s6 tau tinh toan : iL
- Kich thworc tau )
- Trong lwong tau ::> Tinh tgén |L_:PC \{é moé men thdy dong tac
- Céc hé s thay dong luc dung lén than tau 4SRN,
h ac he y dong 1. J Théng sO ludong tinh
oc,... j J L < toan :
. . s A . -Béréng
Tinh toan lwc va mdé men twong tac <:: BN
[ gia tau voi bor va day - Chieu dai
J - Mai doc
I L - Cao d6 day
N\
Giai hé phuwong trinh vi phan chuyén k
dong tau
J

Hién thi : QuT dao tau va cac thanh
phan van toc, gia toc, lwc, mé men

Hinh 3. M6 hinh toan Iap trinh mé phéng twong tdac thay déng lwc
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3. Lwa chon mé hinh tau va théng s6 luéng hang hai cho lap trinh mé phéng

Lya chon mé hinh tau dau Esso Bernicia 193000 DWT. Bang 1 thé hién cac théng sb tau va
thong s6 luéng hang hai cho lap trinh mé phdng [3,4].

Bang 1. Cac thong sé tinh toan cla tau va ludng

Théng s6 tau Gia tri Thoéng s6 ludng Gia tri
Lpp: Chiéu dai 304,8 (m) | Chiéu dai 1200 (m)
B: Chiéu rong 47,17 (m) | Chiéurong 300 (m)
T: Mén nuwéc 18,46 (m) | Chiéu sau 30 (m)
V: Lwong gidn nwéc 220000 Mai déc 1.5

Lpp/B 6,46 Chan hoa tiéu 1.61 (m)
B/T 2,56

Cs: Hé s0 béo 0,83

Uo: Van téc khai thac tau 16 (knots)

n: Van téc khai thac ctia chan | 80 (rpm)

Phwong trinh chuyén déng clia tau dau Esso Bernicia 193000 DWT [1,2]:
it —vr =gX"

v —+ ur = gY” (10)
(Lk")* 5 = gLN"

Trong hé toa d6 gén trén tau: i va v 1an lwot 1a gia téc doc va ngang théan tau; 7 1a gia toc
xoay; g la gia toc trong trwong; L la chiéu dai tau ; k;" 1a ban kinh xoay khong thtr nguyén do
momen quan tinh; I, [a m6é men quan tinh xoay cla tau; m la khoi lwgng tau.

Cac thanh phan lwc doc/ngang va mémen thiy dong cua tau:
X"=X"0 + X"n-BP
Y"=Y"p + Y"n-BP
N"=N"g + N"n-8p

(11)

Trong d6 : X", Y"o, N0 1a cac thanh phan luc doc, ngang va mé men xoay thily déng khéng
th&r nguyén do tac dung ctia chan vit va banh lai 1én than tau. X"n-sp, Y" n-8p , N" n-gp 1A CAC thanh
phan lwc doc, ngang va mé men xoay do twong tac gitra tau véi bd va day ludng trong cong thirc
(1) da chuyén vé dang khéng thir nguyén.

4. Kétluan
. Trong phan 1, tac gid da gisi thiéu khai quat vé twong tac thly dong gitra tau véi be va day
ludng hang hai. Tac gid da xay dwng mé hinh toan cho lap trinh mé phéng ap dung theo phwong

phap tinh cia Ch’'ng et al., cho m6 hinh tau diu ESSO BERNICIA 193000DWT chuyén déng trén
ludng.
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Nguwoi phan bién: TS. Tran Long Giang, PGS.TS. Ha Xuan Chuéan

BIEN DANG UON CUA MONG THUNG CHIM DUNG CHO THAP GIO XA
BO' TRONG QUA TRINH LAP DAT
BUCKLING BEHAVIORS OF BUCKET FOUNDATION FOR

OFFSHORE WIND TOWER DURING INSTALLATION
NCS. TRAN BUC PHU
Khoa Cong trinh, Trurong DHHH Viét Nam
GS. LEE GYE HEE
Pai hoc Hang héi Quéc gia Mokpo, Han Quéc

Tém tat
Trong nghién ctru nay, hién twong bién dang ubn trong qué trinh Idp dat méng thung
chim cda tua bin gié xa bo da duroc nghién ciru. Péi twong nghién ctru duwoc mé phdng
bédng mét phdn mém phéan tich két cau thuwong mai ABAQUS va hién tuong bién dang
cla két cau duoc xéc dinh bdng hé sb Batdorf Z trong tiéu chuén thiét ké DNV. Anh
hwéng ctia cac tham sb nhw céc thanh gia cuong doc truc va dé sdu déng da duroc danh
gi&4 cho viéc xéc dinh strc chiu tai. Két qua nghién ctru da chi ra réng, céc thanh gia
cuong doc truc cé thé lam ting dang ké stre chiu tai trong mét khu vurc déc thu riéng.
Abstract
In this study, the buckling behaviors during the installation of a bucket foundation for an
offshore wind turbine tower were investigated. The objective structure was modeled by
using a commercial structural analysis program, and the buckling behavior of the model
was estimated as Batdorf's parameter Z in the design code. The surrounding soil
conditions and loading condition were applied to the verified analysis model. The effects
of parameters such as the longitudinal stiffeners and driven depth were estimated for the
buckling capacity. As a result, it was found that the longitudinal stiffeners could drastically
increase the buckling capacity in a specific region.
1. Gié&i thiéu chung
N&ng lwong gié la mot ngudn nang lwong co tiém nang Ién trong twong lai gan va viéc nang
cao nang lwc cac codng trinh xa bd sé& van tiép tuc gia tang. Rat nhiéu loai két cAdu nén méng da
dwoc dwa ra nghién cru phuc vu cho céc thap gié xa b& nhw moéng trong lwe, méng coc don, hé
gian méng va moéng thung chim. Méng thung chim dwoc l&p dat bang cach st dung lwe hat lam
lwe diéu hwéng dwa trén sw chénh léch ap suét gitra bén trong va bén ngoai cia thung. Viéc ha ap
Iwc bén trong khoang kin cla thung gay ra hién twong nwéc chdy vao lam gidm ap lwc tac
dongvao phan dinh cta phan than dwdi. Dan dén, viéc khang tham nhap bi gidm di. Do d6, qua
trinh ha thay 1&p dat khong doi héi nhivng thiét bj 1ap dat co strc ndng.

Bom Hit nuée

1t Ma =at tai v T‘T

ql

¥ Diéng nuére chiy f’“

h - 4 day lpvo

Luc khang tai du Lyc khang tai 38u

Hinh 1. So' lwoc vé méng thang chim Hinh 2. Cac tham sé cda vach (Pinna, 2000)

Hinh dang cua mong thing chim la mét vach try tron dang mé voi ti s6 ban kinh/chi?au cao
I&n. Hinh dang nay cé rat nhiéu wu diém lién quan dén tai trong tdc ddong bén ngoai va sy on dinh
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cta nd. Tuy nhién, mdt vach mé dang tru tron cé thé gap phai hién twong bién dang udn trong qua
trinh 14p dat. Dac biét, hién twong pha hay nay c6 thé nghiém trong hon déi véi méng thing chim
dwoc lam theo dang tru thép tron cé vach méng so véi tru cé vach day. Trong nghién ctru nay,
méng thung chim dang tru tron dwoc b sung cac thanh gia cwong va nap phia trén dugc mo
phdng va phan tich hién twong bién dang ubn. Lép dét bao quanh ciling dwoc xem xét dwdi dang
cac 16 xo dat. Thdng qua viéc phan tich cac tham sd nhw hinh dang cta vach tru tron, thanh gia
cuwong doc truc, 6 sau doéng, hién twong bién dang uén cua mong thung chim dc xac dinh.

2. Bién dang uén cua vach tru tron

Mét trong nhirng bai bao quan trong nhat lién quan dén bién dang udn cta vach tru tron véi
hinh dang Iy twéng dwoc cong bd bdi Donnell (1935). Batdorf (1947a, b) xem xét sau hon cac
phwong trinh ctia Donnell, dwa ra so sanh gitra cac két qua ctia Donnell va cac giadi phap ly thuyét
khac kém véi cac bac diéu kién cao hon.Nghién ctru clia Batdorf cling dang chu y vi da dwa ra dai
lwong khoéng th&r nguyén Z thuéng dwoc goi bang cach khac la tham sé Batdorf Z. Tham sé Z nay
c6 thé giai thich don gidn hon bang cach sir dung phwong phép bién phan (variational method).
Bang cach ap dung phwong phap bién phan vao cac biéu thire thé néng, lwc gay bién dang uén cé
thé dwoc dwa ra dang khoéng th& nguyén nhu sau:

Per= (1)
Trong d6:L 1a chiéu dai, a Ia ban kinh, h la & dai ctia khéi tru trdn moéng thung chim; D 1a d6

ctng chdéng ubn cla vach, D=:E 1a md dun dan hdi Young; P’ la tai trong gay ra bién dang

udn hay con goi la tai trong ma khi do trang thai bj thay ddi tr tredc khi ubn sang trang thai udn; ap
suat thay tinh dwoc st dung lam tai trong gay bién dang uon. (dau cach sau :)

Bén canh do, theo tiéu chuan thuc nghiém dé xuét Det Norske Veritas vé strc chju uén clia
vach (DNV-RP-C202, 2010), tai trong gay udn cé thé dwoc xac dinh bang coéng thirc:

N —
Per=tt |14 @)

Trong d6: p, € w la cac hé sb, trong trwdng hop chiu ap luc thay tinh, p = 0,6; w = 2;
£ =1 Zlatham sb Batdorf hay con goi la tham sé hinh dang, E=% ¥

3. Phan tich bién dang uén
3.1. M6 hinh phan tich

Trong cac md hinh phan tich dwgc nghién clru trwdrc day, mong thang chim chi don gian la
mot vach méng tru tron. Tuy nhién, trong nghién ctu nay, dé xem xét hinh dang thwc clia méng
thung chim, vach méng tru tron duwoc gia cwdng bdi 12 thanh gia cwdng doc hinh chir T, mbi
thanh gém c6 ban canh va than. Hai loai mé hinh phan tich da dwoc dwa ra, mét mo hinh dwoc
dung dé kiém nghiém, mé hinh con lai dwoc dung cho phan tich tham sb. Bé phuc vu cho viéc
phan tich tham sb, phan nap ctia méng thung chim da duwoc dwa vao phan tich. Vat liéu st dung
cho két ciu la thép cd mé dun dan hdi badng 210 Gpa va hé sb Poison 1a 0,3.

Anh hwéng chén ép clia |&p dat xung quanh dwoc xét dén béng cach sir dung cac 16 xo dat
lién két t&i cac nat cha vach tru tron phia dwéi day bién.Do d6, sy nén cla 16 xo dwoc dwa ra
nhwhién twong nén cla I&p dat bén trong; con sw kéo cua 16 xo dwoc hiéu nhw sy chén ép cla
I&p d4t bén ngoai Ién thanh vach. Déi véi mot dd sau déng nhét dinh, cac 16 xo nay dwoc tinh toan
lai theo cac théng s dat nhw d6 sau va do cirng ctia dat. Anh hudng theo phuong dirng va dd ma
sat duwoc bd qua.Dé xac dinh stc chiu udn ctia méng thung chim, mét chudi cac phan tich uén
duwoc dwa ra bang cach phan tich tri sé riéng. Do d6, &nh huédng dong lwc hoc cua tai trong va dac
tinh vat liéu khéng duwoc xét dén. Mac du vay, cac 16 xo dat cé thé tac dong theo dang phi tuyén,
chi cé cac hé sb 16 xo ban dau dwoc st dung vi phan tich tri tuyén tinh sé riéng da dwoc thwe hién.

3.2. Tai trong

Trong qué trinh I&p dat, hai loai tai trong anh hwéng té¢i méng thung chim la ap suét thay
tinh va tai trong ban than. Vi lyc dinh huwédng cho moéng thung chim la phan ap suat gay ra béi viéc
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bom hut nwéc & bén trong, ap suét chénh léch gitra bén trong va bén ngoai tao ra luc. Ap suét
thay tinh R dwgc dwa ra nhw sau:

R =pgh 3)
Trong d6: p 1a khéi lwong riéng ctia nwédc bién, h 1a d6 sau tai diém tinh toan.

Vi hién twong uén do lwc doc truc gay ra dwoc xem xet, lwc tac dung dugce tinh bdi ap suét
phia trén nhan véi dién tich phan nap tac dong nhw tai trong gay udn chinh. Ap lwc thay tinh tac
dong vao bé mat cla khaéi tru tron la ap suat nén.

Diéu kién bién déng vai trd quan trong trong viéc xac dinh tai trong gay udn cia két cau
véch. Diéu kién bién dwoc dua ra tai cac mép trén va dudi cla khdi try tron. O phia dwdi, phan
vach mé cé ca didu kién tw do hodc khop. O thdi diém ban dau cta qua trinh 1ap dét, vi khéi tru
tron dwoc tham nhap vao trong dat béi trong lwong ban than, diéu kién bién thay ddi gitra trang
thai ty do va khép.

3.3. Phwong thiec thuee hién phén tich

M6t nghién clru cac tham sb theo phwong phap sé doi hdi viec phan tich I&p di I&p lai nhiéu
lan. Pay la mot cong viéc tén nhiéu thdi gian va gay nham chan. D& nang cao tinh hiéu qua, cac
kich thwéc ctia mé hinh da dwoc tham sé hoa; nghia la cac kich thuéc co thé dwoc thay doi va
phan tich tw déng.Qua trinh nay gém cé cac bwdc tuan tuw.

Dwa trén wu diém trong viéc cé thé dé dang tuy bién bang cach thay ddi cac doan ma 1énh
dé& mod phéng tw dong cho phép ngudi st dung c6 thé viét cac cau Iénhthwc hién moé phdng phirc
tap, cac phan tich I&p di 1ap lai nhiéu lAnma néu thwc hién bang cac thao tac thi cong sé méat nhiéu
thoi gian, dong thoi co thé thuc hién cac phan tich tuyén tinh va phi tuyén, phan mém ABAQUS
(Simulia, 2011) da dwgc phong nghién ctru phan tich két cAu cua Dai hoc Hang hai Quéc gia
Mokpo mua ban quyén va lwa chon cho nghién ctru nay.Cac ma lénh dwoc viét trén ngdn ngi 1ap
trinh thong dich Python (Rossum, 1990) va cac buwdc dwoc thye hién tw dong bang méi truéng
tinh toan s6 va ngén ng lap trinh ma ngudén m& GNU Octave (Eaton, 2007).

4. Cac két qua phan tich

Anh hwéng clia cac tham sé duwoc lwa chon téi hién twong bién dang ubn da dwoc tinh toan
bang cach s dung hé théng phan tich hién twong ubn da dwoc kiém nghiém. Cac tham sb gébm
c6 céac thanh gia cwdng va do sau déng. Trong tinh toan cac tham sb do, anh hwéng cta Iop dat
xung quanh va phan nap cla méng thung chim ciing duoc xét dén.
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(a) Khdng c6 I&p dat  (b) Gom c6 16p dat bao  Hinh 4. So sanh két qud tinh toan gidea tiéu chudn
bao quanh quanh DNV va két qua phan tich
Hinh 3. Hinh dang trang thai bién dang uén
Hinh dang dac trwng cla trang thai bién dang ubn dwoc thé hién trong hinh 3. Diéu kién
bién cho cac trang thai do la dieu kién khop - khop tai 2 mép trén va dudi cua khoi try tron (dieu
kién bién lan lwot tai meép trén la khdp, meép dudi la khdp). Du la o 16p dat bao quanh dugc dwa
ra dwéi dang rang budc do bién dang 16 xo, trang thai bién dang nhin chung khéng thay déi.
4.1. Kiém nghiém

Dé kiém nghiém hé thdng phan tich, mdi quan hé gita  va tham sb Batdorf Z cho truéng
hop méng tru tron khong cé thanh gia cuwdng da dwoc so sanh véi dé xuét trong tiéu chuan DNV
nhw trong hinh 4. Diéu kién bién st dung 1a diéu kién khép - khép. Trong hinh nay, cac két qua
phan tich cia nghién clu nay thé hién su twong déng tbt voi két qua tinh toan tir cong thirc dé
xuét t phwong phap phan tich.
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4.2. Anh hwéng caa thanh gia cwong doc truc

DPé xac dinh anh huéng cua thanh gia cwdng doc truc 1én 16p vo, ba loai thanh gia cwong
dang hinh chi¥ T da dwogc gia c6 theo phwong doc thanh cia mé hinh méng khéng gia cwdng. Cac
kich thwéc clia thanh gia cwong dwoc liét ké trong Bang 1. Strc chju ubn cla ban dugc gia cwo’ng
theo mot hwdng riéng cua ban gia cuong co thé dwoc dwa ra nhw mot ban tryc giao. Dc va D
trong bang 1 lan lwot 1a stre chiu ubn thdng géc véi dudng tron va theo chiéu doc.

Diéu kién bién ciia mé hinh dwoc xem xét cho ca diéu kién khép — tw cjo (dleu kién‘bién Ién
lwot tai mep trén la khop, mép dwdi la tw do) va khop — khop. O trang thai lap dat ban dau, phan
cuoi cua khoi tru tron bi dong vao trong dat bang tai trong ban than nd, va dieu kién bién thuc té
cho méng thung chim c6 thé dat gitra hai diéu kién. N6 phu thudc vao dic trwng cla cac 16p déat.

Bang 1. Kich thuwoc cua thanh gia cuong

Kich thwéc(mm) Dc(Nm) Di(Nm
)
Khoéng gia cwdng (Unstiffened) - 1.539E5
Thanh gia cwong 1 (Stiffened 1) T200x100x20 1 530E5 2.775E7
Thanh gia cuwdng 2 (Stiffened 2) T300x200x20 9,663E7
Thanh gia cwdng 3 (Stiffened 3) T400x300x20 2.291E8

instffens
ener 1
iffener 2

gzmnal
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a) Diéu kién bién khép —twdo  b) Diéu kién bién khép — khép Hinh 6. Quan hé giira d6 sau
Hinh 5. Tai trong gdy uén ctia mé hinh cé gia cwrong doc dong va téi trong gay uon P

Trong hinh 5, sy bién déi cia  dwoc biéu di&n 1an lwot cho diéu kién bién khép — tw do va

khép — khop. Anh,hu’é’ng clia cac thanh gia cwong doc gay ra sw khuéch dai cta trong toan
khoang Z. Dai khuéch dai tap trung lan lwgt & Z < 500 va 500 < Z < 1500 cho diéu kién khép — tw
do va khép — khop.

Anh hwéng dac biét ré rang trong mot vai gia tri Z, va ca d6 16n cta Z va hé sé khuéch dai
cling I&n hon nhiéu trong trwdng hop dieu kién khép — khép. Gia tri Z cia mdt mong thung chim
v&i kich thwédc binh thu’o’ng (L=10m;a=5m; h=0 02m) la khoang 900, va gla tri nay nam trong
khoang thay dbi I&n cla diéu kién khép — khép. Vi diéu kién d6 cirng clia dat gan véi cac diéu kién
khép — khép hon didu kleq khép — tw do, cac thanh gla’cu’o’ng doc c6 thé Ia mét cong cu hiéu qua
cho méng thung chim khi lap dat & nhirng noi cé dat chac.

Khi d6 sau dong tang Ién, lwc gilr doc tang Ién. Hinh 6 chi ra sy thay ddi tai trong gay bién
dang uon thwong dwoc binh thwdng hoa bang cach sir dung gia tri cua trang thai ban dau. Trong
hinh nay, kha nang chiu udn tang Ién gan nhw tuyén tinh.

5. Két luan

Trong nghién ctru nay, cac hién twong bién dang gén clla mong thung chim cho thap gi6 xa

bo da dugc nghién ctru. Két qua nghién ctru da chi ra rang, cac thanh gia cwong doc cé thé tang

kha nang chiu uén 1&n dang ké trén mot khodng thuc nghiém gia tri Z. Bén canh do, anh huwéng
rang budc cla dat bao quanh da lam tang kha ndng chiu udn mdt cach tuyén tinh véi do sau
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dong.Cac két qua nay co thé dwoc ap dung vao viéc thiét ké va qua trinh 13p dat két cau dé thu
dwoc hiéu qua toi da.
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DAO TAO NGUON NHAN LUC CHO TRAM VTS — MOT GIAI PHAP CHO
CONG TAC BAM BAO AN TOAN HANG HAI TAI VIET NAM
TRAINING AND CERTIFICATION OF VTS PERSONEL — A SOLUTION FOR
MAINTAINING SAFETY OF NAVIGATION IN VIETNAM

PGS.TS. PHAM VAN THUAN
Phong Pao tao, Treong DHHH Viét Nam
ThS. LUU VIET HUNG
Trung tam HLTV, Truong Cao dang Hang héi 1
Tém tit
Hé théng quan ly giao théng hang hai (VTS) la mét trong céc cbng cu quan trong gop
phén ting cuong hiéu qué giao théng duwong thdy va ddm béo an toan hang hai. Khai
théc véan hanh hé théng doi héi phai cé doi ngi sy quan c6 day di phdm chét va néng luc
chuyén mén. Khéng duoc dao tao vé chuyén mén nghiép vu ma tham gia diéu khién giao
théng cé thé dan dén nhitng hdu qué kho lurong. Pao tao tai nuéc ngoai chi phi cao. Bao
tao sy quan VTS trong nwéc la mot diéu kién quan trong ddm an toan hang héi tai Viét
Nam vé lau dai.
Abstract
The vessel traffic services (VTS) is one of the important systems which increases the
effeciency of traffic flow and enhaces the safety of shipping. In order to operate this
system, the operators should be qualified and trained professionally. Lacking of skills of
VTS operators, they may cause unpredictable consequences during their working time.
The cost of training abroad is high. Training VTS operators in Vietnam is one important
condition to guarantee for safety of shipping in the long term.
1. Gi&i thiéu
M&c du hé théng kiém soat giao thédng ban dau ra ddi chi véi muc dich diéu tiét giao théng
nhwng ngwdi ta cling nhanh chéng nhan ra trng dung to 1&n hon cta chung. Nhiéu cong trinh
nghién cu ngay sau khi nhitng tram dau tién dwoc thanh lap da duoc tién hanh cho thay, hoat
dong cua tram quan ly giao théng khong nhirng gilp tang cwong nang lwc cla cang ma con giup
gidm céc tai nan hang hai. Sau nhiéu tai nan hang hai gay thiét hai nghlem trong ca vé tai san Ian
con nguwdi va moi trwong, ngudi ta da dic biét lo 1ang dén kha nang xay ra thdm hoa trong khu
virc cang hodc trén cac tuyén dworng dan vao cang. T d6, hoat dong giam sat va diéu phdi giao
théng dwong thiy dwoc tang cuwdng. Dan dan hé théng quan ly giao théng da duwoc nhiéu nwéc
trén thé gi¢i dwa vao s dung va hién nay, ching ta cé thé thay rat nhiéu tram quan ly giao théng
tai cac cang bién trén thé gioi.
Chtrc ndng bdo dadm an toan hang hai ctia hé théng VTS da dwoc xac dinh. VAn dé Ia khai
thac st dung nhu thé nao thi phu thudc hoan toan vao yéu té con ngudi. Dam bao yéu td ctia con
nguwdi trong diéu khién giao théng 1a mét trong nhirng yéu té quyét dinh dén an toan hang hai.
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2. Cac yéu cau vé ning lwc cua sy quan van hanh VTS

Khéng giéng véi giao théng dudng bd, cac phwong tién tham gia giao théng dwdng thiy van
dong khé khdn hon va chiu nhiéu yéu té tac dong cla ludng lach, dong chay, diéu kién thoi tiét,
con nguoi diéu khién va ca kha néng diéu dong cla ban than tirng phwong tién. Do d6, ngudi sy
quan quan ly giao théng phai hiéu rd khéng nhirng chi diéu kién luéng lach ma con ca kha nang
diéu doéng cla cac con tau, tinh hinh giao théng... thi ho méi cé kha nang quan ly an toan giao
théng dwdng thiy. Mudn quan ly, diéu tiét giao théng dwoc tbt, cac kién thirc vé nghiép vu cla sy
quan VTS can phai dwoc trang bi mot cach bai ban, chuyén nghiép. Cac sy quan can duwoc dao
tao va huén luyén vé cac kj nang quan ly giao théng.Theo té chirc IALA, s§ quan VTS can phai
duworc trang bi cac ky nang sau day:

- 8y quan van hanh VTS sé phai str dung tiéng Anh thanh thao (IELTS 5.0 hoac chirng chi
khac twong dwong) dé van hanh cac trang thiét bi cua hé thong VTS, cac hai do, cac an pham
hang hai, cac ban tin thoi tiét, dé lién lac véi tau, dé truyén dat nhivng muc dich cla dich vu VTS.

- 8y quan VTS phai c6 kinh nghiém trong viéc quan ly giao thong va cac tuyén dwong, khu
virc c6 mat do gia thong hang hai dong duc. (thay . bang dau ;)

- S§ quan VTS phai c6 kién thirc thye té khu vue tram VTS quan ly. (thay . bang déu ;)
- S§ quan VTS s dung thanh thao tat c& cac trang thiét bi cGia tram. (thay . béng d4u ;)
- Sy quan VTS co kién thirc vé& sw hoat dong clia cang, dich vu van tai bién ctia cang.

3 - 8§ quan VTS thanh thao cong viéc nhw thao tac hai do, S‘CI’ dung cac trang thjét bi dién t&
hé tro hang hai, quy tac vé phong nglra dam va, hé thong phao luéng va cac trang thiét bi khac.

- 8§ quan VTS c6 kién thirc tot vé thong tin lién lac, co kha nang st dung, van hanh cac
trang thiét bi thong tin lién lac trong hé thong VTS. (thay . bang dau ;)

- 8y quan van hanh VTS phai biét phéi hop théng tin gitra tram VTS véi tau va véi cac kénh
théng tin hang hai khac. (thay . bang dau ;)

- S§ quan VTS lién lac thanh thao bang VHF. (thay . béng d4u ;)

- 8y quan VTS ndm duoc quyén han va nhiém vu_cia minh trong moi diéu kién bao gébm
nhirng trwdng hop khan cip va nhivng tinh hudng cang thang. (thay . bang dau ;)

- Yéu c’éu sy quan van hanh VTS phai c6 hanh déng va phan &rng mau le trong cac tinh
hudng khan cap phat sinh trong khu viec.
R6 rang la co rat nhiéu ky nang nghiép vu ma nhitng nguwoi khai thac van hanh hé théng
VTS phai nam dwoc khi thye thi nhiém vu quan ly giao théng hang hai tai Viét Nam hay bat ky noi
nao trén thé gi¢i. Nghiép vu nay phai qua qua trinh dao tao mé&i cé dwoc.

3. Thwe trang ngudn nhan lwc tram VTS tai Viét Nam va giai phap dam bao an toan hang hai

Hién nay, tai Viét Nam méi c6 01 hé théng VTS di vao hoat dong. Hé théng VTS cé thé phat
hién muc tiéu & nhirng khu virc sau: tlr ngoai khoi Viing Tau trong vong ban kinh 24 hai ly tinh tw
ngon Hai Bang Viing Tau, bao trum toan bd Vinh Ganh Rai, tuyén ludng Sai Gon — Viing Tau,
lubng Soai Rap va Vinh Bdng Tranh. Hé théng do Cang vu Hang hai thanh phd H6 Chi Minh la co
quan quan ly truc tiép.

Hé théng VTIS c6 hai trung tam diéu hanh goém:
- Trung tdm 1: Tru s&: 1A Trwong Dinh Hoi, Quan 4 TP Hb Chi Minh. (thay . bang dau ;)
- Trung tdm 2: Tru s&: 112 Ha Long Thanh phé Viing Tau.

Dé chuan bj vé nhan sy, trudc khi hé thdng di vao hoat déng, Cang vu Hang hai Thanh phé
Hb Chi Minh da tuyén dung thém nhirng nguwoi khai thac van hanh hé théng méi, nhirng ngwdi nay
déu tét nghiép hé chinh quy Pai hoc Hang hai Viét Nam va da tirng dam trach cac chire danh sy
quan hang hai trén tau bién. Hién nay, chi con mét sé diéu hanh vién do quy ché tuyén dung cii 1a
khéng tét nghiép chuyén nganh Hang hai.

T& ndm 2010 Cang vu Hang hai Thanh phé H6 Chi Minh d4 té chirc cac 1&p hoc trong nwéc
dé nang cao trinh dd chuyén mén nghiép vu, ngoai ngir cho tt cd cac ngwdi khai thac van hanh
hé thdng tuy nhién nhirng I&p hoc nay chi m& dé bé xung thém vé mat kién thirc khai thac cac
trang thiét bi, cap nhat kién thirc vé cac trang thiét bi méi cling nhw trinh dé Tiéng Anh con vé
phan chuyén mén va quan ly giao thdng thi nhitng ngwdi méi sé dwoc nhivng ngudi lam viéc 1au
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nam cé kinh nghiém truyén dat lai cht hién nay tai nwéc ta chuwa cé mét chwong trinh chuan dé
dao tao trong linh vyc nay. Ngoai ra hién nay ban quan ly dy an VTS Sai Gon — Viing Tau, Cang
vu hang hai Thanh phé H6 Chi Minh ciing dang cé ké& hoach lién hé v&i cac trung tam VTS phat
trién trén thé gioi dwoc Gy quyén cla td chirc IMO va IALA dé cé thé glri nguwdi khai thac van hanh
hé théng dén cac trung tdm nay nho dao tao hd hodc moi cac chuyén gia tir cac trung tam nay vé
dé bd tro kién thirc nang cao trinh dd cho cac nhan vién cda trung tdm VTS méc du nhitng céng
viéc nay réat tbn kém doi héi chi phi lon.

Bén canh tram VTS da di vao hoat dong, tai cac khu vwc cang bién khac cla Viét Nam, cac
Cang vu hang hai van dang s dung ngudn nhan lwc hién cé v&i mat bang kién thirc twong dbi
khac biét so v&i yéu cau cla IALA nhw da dé cap & phan truwdc. Diéu nay c6 thé dan dén mot sb
han ché gay anh hwéng dén kha ning ddm bao an toan hang hai. Cu thé nhu sau:

- Kha ndng ngén nglr khéng dap rng dwoc yéu cau sé anh huwéng dén khau quan trong
nhét cta kiém soat giao théng hang hai dé 1a théng tin lién lac. Viéc quan Iy khu viec c6 s tham
gia clia cac tau thuyén nwéc ngoai ma ngdn ngir khdng theo tiéu chudn quéc té sé khong thuc
hién dwoc hodc rat dé gay hiéu nham. Viéc nham 1an c6 thé gay mét an toan hang hai di nguoc lai
muc tiéu bdo ddm an toan hang hai. Cac khéa hoc bdi dwéng ngén han & nwédc ngoai hién nay
chwa kiém soat ndng lwc ngoai ngi clia hoc vién vi thé viéc dam bao k§ néng ngoai ngir clia hoc
vién khéng cé. Pay la 16 hdng trong dao tao ngudn nhan Iwc vi cé thé ho khong dd nang lwec ngoai
nglr dé tiép thu cac kién thirc dwoc truyén thu chir chwa noi dén trwc tiép tham gia diéu khién giao
théng sau khoa hoc. (thay . bang déu ;)

- Yéu cau vé viéc quen v&i cac khu vire quan ly ctia tram VTS kho cé thé dap &ng tai cac co
s& nwdc ngoai. Ho cé thé méd phéng khu vuc hoat dong nhung cac tap quan giao thong, cach
hanh xt khi tham gia giao thdng kho co6 thé thuc hién gidng thuc té néu ho khéng cé kinh nghiém
tai Viét Nam. Khi khdng ndm dwoc diéu kién thyc té tai Viét Nam thi sau dao tao phal mat mot thoi
gian dé lam quen va van dung kién thirc vao thuc té. Néu hoc vién tham gia diéu khién giao théng
ngay sé |a yéu t6 tiém an nguy co gay mét an toan giao théng hang hai. (thay . béng dau ;)

- Céc chuwong trinh huén luyén thwdng dwoc td chirc theo mat bang kién thirc nhat dinh cda
hoc vién. Viéc khac biét kha Ién vé trinh dd dau vao cta hoc vién sé anh huwéng téi két quéa dau ra
ctia khoéa hoc tai nwéc ngoai. Mot sb ngudi chwa cé chuyén mén phu hop véi cac nghiép vu hang
hai (do diéu kién nhan lyc thuc té tai cac co quan cang vu) tham gia khéa huén luyén quan ly VTS
& nwdc ngoai co thé mat nhidu thoi gian dé dat dwoc ky nang chuyén mon hodc cé thé khéng ndm
bat dwoc. Khi la ngwdi diéu khién giao thong, it ra phai cé cac kién thirc co ban vé van hanh tau
thuyén thi cac hwéng dan dwa ra mai hop ly.

Nhw vay, viéc chuan bi nguon nhan Iwc cho cac tram VTS hién nay dang cd nhirng han ché
nhét dinh. Pao tao tai nwéc ngoai van chua dap trng dwgc mot cach day da cac yéu cau vé ning
lwc ma ngudi sy quan quan ly VTS can phai cé. Diéu nay c6 thé &nh hudng dén chét lwong hoat
dong cla tram VTS, tiém an nguy co mét an toan giao théng hang hai. Vay lam thé nao dé giai
quyét nhirng van dé ton tai nay? Chung tdi dé xuét tién hanh xay dwng chwong trinh dao tao va
huén luyén sy quan VTS tai Viét Nam cén clr theo nang lwc dao tao trong nwéc. Cu thé nhu sau:

- Co s& vat chét trong nwéc co khd nang dap (rng dwoc viéc dao tao cac ky ndng yéu cau.
Viéc lam quen v6i cac trang thiét bj tram VTS khac nhau gitra tirng nha sdn xuét 1a mét rao can
cho céng tac dao tao va huan luyén. Tuy nhién, cac chlrc ndng co ban cla hé théng VTS c6 thé
dwoec tai hién tai cac trung tam mé phéng trong nuwéc. Viéc lam quen véi thiét bi cé thé dwoc dao
tao b&i nha san xuét. Vi thé, khong anh hwéng Ién dén chét lwong dao tao. (thay . bang dau ;)

- Viét Nam hién co6 d6i ngli cac huén luyén vién duoc cép chirng chi quéc té, dam bao vé
nang lwc chuyén mén phuc vu qua trinh dao tao. (thay . bang dau ;)

- Xay dwng chwong trinh dao tao trong nwéc cé thé chd dong vé khau tuyén sinh, chwong
trinh dao tao giup khac phuc han ché vé tiéng Anh va khéac biét vé nang lwc chuyén mén da néu &
trén. Cac ky nang nay khéng thé dao tao trong mot sém, mot chiéu ma phai cé qué trinh nhét dinh.
Dé rut ngan chwong trinh, dap tng mat bang kién thirc chung thi trong didu kién tuyén sinh dau
vao yéu cau ngudi hoc phai dat chirng chi IELTS 5.0 québc té va da cé thoi gian lam sy quan mirc
trach nhiém van hanh hang 1 ho&c cé chirng chi hoa tiéu hang 1. (thay . bang du ;)

- Do tao tai Viét Nam 1a diéu kién thuan loi dé tiép xuc, 1am quen véi méi trudng giao théng
trong nuoc, n?m du;o’c dac diém dia hinh tai cac vung nwéc noi dat tram VTS mét cach phu hop
nhat. (thay . bang dau ;)
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- Bao tao & Viét Nam co chi phi thdp hon gwi di dao tao tai nuwdc ngoai rat nhiéu. Khong
nhirng thé nd con giup Viét Nam co thé‘ cha d@ng’ duoc nguc“)n nhan |L.P,C quan trong phup vu dam
bdo an toan giao thong hang hai gop phan phat trién kinh té, an ninh quéc gia mot cach bén virng.

Tam quan trong cta hé théng VTS trong ddm bao an toan hang hai va an ninh bén cang da
duoc khang dinh. V&i dinh hwdng phat trién kinh té bién, Viét Nam can phai cha trong phat trién
cac hé thdng nay trén nhirng khu vic khac nhau ctia dét nwéde. Viéc chuan bi ngudn nhan lwc cho
céac hé thdng nay ciing can phai dwoc tién hanh co ciu, bd tri mot cach ddng bo. D& dam bao chat
lwong va hiéu qua ngudn nhan lwc nay, ching ta can chuén bi ngay tir bay gid cac diéu kién dé co
thé dao tao trong nwéc.

4. Két luan

Quan ly giao théng la mét hoat ddng quan trong trong cong tac bado ddm an toan hang hai va
an ninh bén cang va cung cép dich vu hd tro hoat dong giao théng van tai. Viéc ra ddi cac tram
VTS la buoc di quan trong dé thic thi nhiém vu do. Dau tw vé trang thiét bj chi 1a mét diéu kién
can nhung chwa da. Can thiét phai chuan bi ngudn nhan lwc cho hé thong quan ly giao thong dé
cé co s& thuc thi muc dich bdo ddm an toan hang hai va an ninh bén cang va cung cép dich vu hd
tror hoat déng giao thong van tai.

Trong diéu kién viéc dao tao ngudn nhan lyc cho hé thdng nay van con mét s6 han ché nhat
dinh, giai phap dao tao trong nwdc la mét huwdong di pht hop nham khac phuc nhirng han ché ké
trén, phu hop v&i diéu kién va hoan canh thyc té cua dat nwéc.
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TiINH TOAN HIEU QUA LAM VIEC TOI WU CUA HE THONG VI SAI
HANG HAI KHU VU'C RONG SBAS THEO NHOM CHi TIEU KY THUAT
AN TOAN HANG HAI
CALCULATING THE EFFECTIVE OPERATION OF SATELLITE BASED
AUGMENTATION SYSTEMS ACCORDING TO GROUP TECHNICAL
STANDARDS OF SAFETY NAVIGATION

PGS. TS. PHAM KY QUANG
Vién Pao tao Sau dai hoc, Trirong DHHH Viét Nam

Tom tat
Bai béo dua ra két qua tinh toén cu thé hiéu qua lam viéc téi wu cia hé théng vi sai khu
vire rong SBAS (Satellite Based Augmentation System) theo nhém chi tiéu ky thuat an
toan hang hai, gém: Hé sé kénh théng tin bdo vé, xéc suét truyén tin hiéu théng tin hang
hai va sai s6 binh phwong trung binh cda IMO (International Maritime Organization).
Abstract
The article introduced the result of calculating the effective operation of the Satellite
Based Augmentation Systems (SBAS) according to group technical standards of safety
navigation. They are consist of the factor of protection information channels (Kpv-sgas), the
maritime communication probability (P) and the mean square error (Pivo).

1. C4u tric t6 chirc va nguyén ly xay dwng ctia hé thdng vi sai hang hai khu vwc rong SBAS

Hé théng vi sai hang hai khu vic rong SBAS (hay hé théng tdng vung) gdbm 3 hé théng
chinh [1, 2, 4]: Hé thbng WAAS (Wide Area Augmentation System) cta Hoa Ky, EGNOS
(European Geostationary Navigation Overlay Services) ctia Chau Au va MSAS (Multi-functional
Satellite Augmentation System) ctia Nhat Ban. Hé théng SBAS c6 y nghia quan trong déi véi do
chinh xac an toan hang hai, dac biét khi tau hanh trinh trong khu virc hang hai kho khan, khu vuc
han ché, khu virc nguy hiém, khu vic néi thily, ludng, eo,... bdi vi hé théng da nang cao dd chinh
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xac, do tin cay, tinh toan ven va lién
tuc trong viéc xac dinh vi tri tau.
Hinh 1 mé6 ta vang bao phu va hoat
dong ctia mbi hé théng SBAS.

V& co ban, cAu tric té churc,
nguyén ly xay dwng va chic nang
cla cac hé théng vi sai WAAS,
EGNOS va MSAS gan tuong tu
nhau (hinh 2), gébm [1, 2, 4, 5]: Khau
vii try; khau mat dat (khau diéu
khién); khau st dung.

Khau vii tru gdm cac vé tinh
cta hé théng dinh vi toan cau
GPS/GLONASS va cac vé tinh dia
tinh GEOS (Geostationary
Satellites) loai INMARSAT. Khau
nay thwc hién chirc nang:

Hinh 1. Sor dé phan bé ving bao phu ctia hé théng SBAS

- Truyén tin hiéu tlr cac vé o
tinh clia hé thong dinh vi toan cau GPS va GLONASS, thwc hién trén dai L1, tan s6 f = 1575,42
MHz. Tin hiéu nay tang kha n&ng kiém soat nguyén ven, kha nang théng qua, d6 chinh xac va tin
cay cula xac dinh vij tri;

- Thu va phat lai di¥ liéu théng tin thanh 1ap t&r cac tram dwdi mat dét gom tinh trang quy
dao vé tinh, vecto slra 16i dbi v&i div liéu lich thién van, thang do thoi gian, tham sé nhiéu ion,.

Khéau matﬁat gdm céc tram qum tra theo doi, tram chu va tram truyen dir liéu. Hé thong cac
tram dwoc két ndi trong mot mang thdng nhat, théng qua cac dwdng truyén va dwdng x ly div liéu
twong &ng.

- Tram kiém tra va theo déi thuc hién thu thap thong tin trong khu vuc hang hai;

- Tram chu tdng hop va x& ly di¥ liéu tir tram kiém tra chuyén dén va theo déi cac tram nay;

- Tram truyén dir liéu ddm bao viéc thyc hién lién két va truyén dir liéu sau khi da hiéu chinh
ttr tram chinh dén vé tinh dia tinh INMARSAT.

Khéu st¥ dung la may thu vi sai DGPS dat trén tau hoac tram may thu DGPS trén bd, tuy
theo muc dich cua ngwoi str dung. Tuy nhién cac tram may thu vi sai nay phai twong thich voi hé
thong vi sai dwgc st dung.

Diém khac nhau co ban ciia méi hé théng 1a khu virc bao phi (hinh 1) va déc diém do chinh
X&c vij tri xac dinh (sai s6 binh phuong trung binh). Tuy nhién hé thong SBAS dam béo dé chinh
xac tir 0,8-3,5 m véi xac suat P = 95%, tham chi chinh xac dén centimet.

GPS/GLONASS

e -y
e P )

/

ﬁgﬂ_m_,_.

Tram kiém tra

Tram chu
£~ &
# 2 §§ Tram truyén di liéu

Tram kiém tra va theo doi

Tin hiéu da
stra 16i

va theo doi

Hinh 2. So' d6 mé ta nguyén ly xay dwng, chirc ndng cua hé théng vi sai hang hai SBAS
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2. Thiét 1ap md hinh toan va tinh toan hiéu qua lam viéc téi wu cta hé théng SBAS theo
nhém chi tiéu ky thuat an toan hang hai

Thang 12/2003 nghi quyét A.953 (23) cua IMO chi rd cac tiéu chuén d6 chinh xac an toan
hang hai, khi trén tau dwoc trang bi cac thiet bi hién dai phuc vu cho viég thu, phat tinh hiéu tr vé
tinh GPS/GLONASS va hé thong vi sai hang hai DGPS. Theo nghj quyét nay, IMO chia khu vic
hang hai thanh ba vung chinh [2, 3, 4]:

a) Khu virc cang, khu vire neo dau, khu vire han ché kha nang diéu dong va khu virc gan bo
c6 cwong do hang hai va mire do rui ro cao. (thay . bang dau ;)

b) Khu virc hang hai khé khan, khu virc han ché kha nang diéu dong, khu virc gan b nhung
cwdng dd hang hai va mde do rdi ro khéng anh hwéng dang ké. (thay . bang dau ;)

c) Khu vuc bién va dai dwong.

Tuy theo khu vire, d6 chinh xac xac dinh vi tri tau quy dinh cling khac nhau, cu thé doi voi
khu virc a, do chinh xac hang hai (chi tiéu sai s6 binh phuwong trung binh - Mimo) khong duoc vwrot
qua 10 m v&i xac suat P = 95%. Bac biét, khu viec b yéu cau Mivo £ 5 m v&i xac suat P = 95%.

- Xeét trong khu vuc b (day 1a khu viec dac biét quan tdm trong hang hai), trén co s& nghi
quyét cta IMO, c6 thé coi J1 = Pimo < 0,05 la mét chi tiéu k§ thuat an toan hang hai.

- Chi tiéu ky thuat an toan hang hai “Hé sé kénh théng tin bdo vé, ky hiéu Kpv-seas’ " trong
kénh thong tin cta hé thong vi sai hang hai khu vic rong SBAS khi &nh hwéng cla nhiéu vo tuyén,
dwoc d&c trwng bang sb va tinh theo cong thire [1, 3]:

A

S
J, =Ky spas =1- 5 1)

V€ max

A

trong do: évc - dién tich ving chét tin hiéu thong tin hang hai; S, - dién tich gi&i han lon

nhét viing chét tin hiéu thong tin trong kénh thdng tin ctia hé théng SBAS va S =441 (don vi
dién tich).

Theo két qua nghién ctru [1], thuwe hién mo& hinh hoa dién tich vUn~g chét tin,hiéu thdng tin
hang hai trong kénh thong tin cda hé thong SBAS khi anh hwédng nhiéu vé tuyén nhan dwoc

VC max

évc =52,92 (don vi dién tich). Bdng thoi két hop véi (1), tinh dwoc mién tdi wu cla hé sb kénh

thong tin bao vé Kov-seas trong kénh théng tin cua hé théng vi sai hang hai SBAS khi anh hwéng
cla nhiéu vo tuyén la 0,88 < (Kbv-seas) < 1,0.

- Chi tiéu “Xac suét truyén tin hiéu thong tin hang hai” trong cac kénh thong tin ctia hé thong
SBAS, duwoc dac treng bang xac suat I0i (Pn) va dam bao rang, thoi gian truyen tin hiéu thong tin
trong hé thong (t) luén luén nhd hon théi gian gidi han (tgh) [1, 3]:

J, =P, (t<t,, )<1] @
Hiéu qua lam viéc tdi wu cha hé thébng méi hé thdng k¥ thuat (Q) c6 thé xac dinh theo cong

theee [1, 3]: Q= \/{iagf (SBAS)} ©)

i=1

Trong d6: ai - hé sb chi tiéu chat lwong (ng véi tirng Ji cGia hé théng SBAS va dam bao réng

3
Zai =1. Theo két qua nghién ctru [1, 3], gia tri a2 = 0,5 va gia tri con lai s& bién ddi trong khoang
i=1l
0,1 <a13<0,4. Trén co s& ly luan tr (1), (2) va (3), thiét Iap mé hinh toan theo sau:
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3
Q= \/[ZaiJiz(SBAS )} —Ja,J?+a,2+a,J?
i=1

0,88 < K,, s <1,00

w

> a,=1a,=0501l<a,<04 @)
i=1

J, =Pyo £0,05

J, =Ky _seas

Jy = [Pth(t Stgh)gl]

S dung chuwong trinh tinh toan “Excel” déi véi mé hinh toan (4). Két qua tinh toan cu thé
gia tri hiéu qua lam viéc téi wu ctia hé théng vi sai hang hai khu vuc rong SBAS theo nhém chi tiéu
ky thuat an toan hang hai, dwoc dwa ra trong cac bang 1 + 4. Béng thoi cac hinh 3, 4 va 5 dua ra
do thi danh gia méi quan hé hiéu qua lam viéc tdi wu cta hé théng SBAS phu thudc vao tirng chi
tiéu ky thuat an toan hang hai.

Bang 1. Két qua tinh toan hiéu qué lam viéc t6i wu cla hé théng SBAS khi a1 = 0,1 va as; = 0,4

a1 az as1 Kbv-sBas P Pimo Q1
0.1 0.5 0.4 0.88 0.394 0.05 0.39491
0.1 0.5 0.4 0.90 0.468 0.05 0.43743
0.1 0.5 0.4 0.92 0.551 0.05 0.48751
0.1 0.5 0.4 0.94 0.646 0.05 0.54579
0.1 0.5 0.4 0.96 0.752 0.05 0.61283
0.1 0.5 0.4 0.97 0.809 0.05 0.64980
0.1 0.5 0.4 0.98 0.869 0.05 0.68915
0.1 0.5 0.4 0.99 0.933 0.05 0.73095
Bang 2. Két qua tinh toan hiéu qua 1am viéc tbi wu ctia hé théng SBAS khi ai» = 0,2 va as, = 0,3
ai az as2 Kov-sBas Pt Pivo Q2
0.2 0.5 0.3 0.88 0.394 0.05 0.48285
0.2 0.5 0.3 0.90 0.468 0.05 0.52163
0.2 0.5 0.3 0.92 0.551 0.05 0.56750
0.2 0.5 0.3 0.94 0.646 0.05 0.62128
0.2 0.5 0.3 0.96 0.752 0.05 0.68372
0.2 0.5 0.3 0.97 0.809 0.05 0.71838
0.2 0.5 0.3 0.98 0.869 0.05 0.75546
0.2 0.5 0.3 0.99 0.933 0.05 0.79501
Bang 3. Két qua tinh toan hiéu qua lam viéc téi uu cua hé théng SBAS khi a;z = 0,3 va azs = 0,2
ais az as3 Kov-sBas Pih Pivo Q3
0.3 0.5 0.2 0.88 0.394 0.05 0.55708
0.3 0.5 0.2 0.90 0.468 0.05 0.59401
0.3 0.5 0.2 0.92 0.551 0.05 0.63753
0.3 0.5 0.2 0.94 0.646 0.05 0.68855
0.3 0.5 0.2 0.96 0.752 0.05 0.74792
0.3 0.5 0.2 0.97 0.809 0.05 0.78097
0.3 0.5 0.2 0.98 0.869 0.05 0.81640
0.3 0.5 0.2 0.99 0.933 0.05 0.85428
Bang 4. Két qua tinh toan hiéu qua lam viéc téi wu ctia hé théng SBAS khi aza = 0,4 va azs = 0,1
ais as Asa Kbv-sBas P Pimo Q4
0.4 0.5 0.1 0.88 0.394 0.05 0.62252
0.4 0.5 0.1 0.90 0.468 0.05 0.65848
0.4 0.5 0.1 0.92 0.551 0.05 0.70060
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0.4 0.5 0.1 0.94 0.646 0.05 0.74981
0.4 0.5 0.1 0.96 0.752 0.05 0.80702
0.4 0.5 0.1 0.97 0.809 0.05 0.83890
0.4 0.5 0.1 0.98 0.869 0.05 0.87310
0.4 0.5 0.1 0.99 0.933 0.05 0.90970
Hinh 3. D6 thi méi quan hé Q = f(Kov-seas) Hinh 4. Bé thj méi quan hé Q = f(Pw)
3. Két luan
Phan tich cu thé cac gia tri 1

trong cac bang 1+4 va do thi tw
cac hinh vé 3, 4 va 5, rut ra ket

0.9

luan: 08 e —
ia > 1s ia X /0/. -
Hiéu qua lam viéc toi wu 07 >
cla hé thong SBAS c6 dang gan . T
nhw dwdng thdng, phu thudc chéat L
ché trng thanh phan trong nhém 08 e
chi tiéu ky thuat an toan hang hai. 04
V&i chi tiéu Pimo khong ddi, gia tri
hIéU qUé Q phU thUéC Chf] yéU vao . 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
cac chi tiéu Kbv-sBas va Pin. Q1 —e—Q2 Q3 Qa4

Khi Kpv-seas > 0,970 va Pw >
0,809, thi hiéu qua lam viéc cla
SBAS tang kha nhanh va rd rét. Nhw vay, nhém chi tiéu can lwa chon, dé& dadm bao cho hé théng
SBAS hoat déng v&i hiéu qua tbi wu 1a: 0,97 < Kiv-seas <1,00; 0,809 < P <1,00 va Pivo < 0,05.

TAI LIEU THAM KHAO

Hinh 5. Bé thi méi quan hé Q = f(Po)

[1] ®am Ku KyaHr. ‘“UccnedosaHue enusHuUs  3nekmpomMasHUmMHoU  3aujuuiéHHocmu
UHGDOPMAaYUOHHbIX KaHaro8 WUpOKO30HHbIX OughgepeHyuarnbHbIX noOcucmeM Ha mO4YHOCMb
MOHUMOpUHea U ynpaeneHusi dsuxeHuem cydos”, CaHkT-lleTepbyprckMn rocygapcTBEHHbIN
yHMBEpPCUTET BOAHbLIX KOMMYyHMKaLmi, 2010, ¢.169.

[2] TS. TTr. Pham Ky Quang; ThS. TTr. Nguyén Thai Dwong; TS. TTr. Nguyén Phung Hung. Gido
trinh Bja van Hang hai, tap 1, 2, 3, Nha xuat ban Khoa hoc ky thuat va Nha xuét ban Giao
thdng van tai, 2012.

[3] HO.I. BuwHesckuin.,, A.A. CukapeB. [onss nopaxeHus cuzsHanoe U 3reKkmpoMasHUmHasi
3aWuUWEHHOCMb UHGOPMayUOHHbIX KaHanos 8 ACY/]C. - M.: CMN6 «CygoctpoeHuey, 2006. -
356 c.

[4] TS. Pham Ky Quang, SV. Vi Bang Thai, SV. Nguyén B& Khao. Tinh toan hiéu qua str dung cua
cac hé théng vi sai hang hai khu vire rong SBAS theo chi tiéu sai s6 binh phuong trung binh.
Tap chi Khoa hoc - Céng nghé Hang hai, Ne 27, 8/2011, trang 78 - 82.

[5] K.T.H., ®am Ku KyaHr. OueHka cpasHeHUs1 WUPOKO30HHbIX QughchepeHyuarnbHbIx nodcucmem rno

aghghekmusHoCMuU ¢ MOMOWbI0 cpedHeksadpamudeckol nogpewiHocmu, YXypHan “AkTyanbHble
npobnembl coBpemeHHon Hayka”, r. Mocksa, Ne 3 (53), 2010r., c.143 -144.

Ngwoi phan bién: TS. Nguyén Kim Phwong, TS. Nguyén Minh Dirc

Tap chi Khoa hoc Céng nghé Hang hai S6 39 — 08/2014 78




TiNH TOAN TY SO TRUYEN CAC CAP TRONG HOP GIAM TOC HAI CAP
BANH RANG TRU DONG TRUC
CALCULATING PARTIAL RATIOS OF GEAR SETS OF TWO-STAGE
COAXIAL HELICAL GEARBOXES
ThS. CAO NGOC VI
Vién KHCS, Trirong DHHH Viét Nam
Tém tit
Bai béo trinh bay phuong phap tinh toan ty sé truyén cac cép trong hdp giam toc hai cap
banh rang try déng truc, theo cf,u’ tiéu str dung hét kha néng té,i cac bd truyén. M@ hiqh
tinh dwgc xay dung dwa trén moi quan hé giira cac mémen xoan trén truc banh dan cap
nhanh va cap cham, diéu kién vé dé bén déu tiép xtc cta cac bo truyén.
Abstract
This article presents a method for splitting the total power transmission ratios of coaxial
helical gearboxes in order to get the maximal load capacity of gear sets. Basing on

relation of torque on the driving gear shafts and regular contact resistance of gear units, a
new model for determination of partial ratios has been established.

1. Dat van dé

Két qua phan phédi ty sb truyén (TST) un trong hdp gidm tdéc (HGT) hai cap banh rang tru co
anh hwéng quyét dinh khéng nhirng dén kich thwdc, khéi lwong, két ciu, kha nang bdi tron ma
con &nh hwdng dén do bén cla céc chi tiét may trong hop [2].

Dbi v&i hop gidm tdéc banh réng tru ddng truc, viéc tinh toan ty sb cho cac cip bo truyén trong
hdp hién nay c6 thé thuc hién theo nhitng phwong phap sau: tinh toan bang dd thi hodc tinh theo
cbéng thire kinh nghiém.

Tinh toan bang dbé thi: Phuong phap nay dwoc gidi thiéu trong [7] va dwoc trich dan lai trong
[2]. Theo phwong phap nay, ty sb truyén ui cia bd truyén cap nhanh dwoc xac dinh t db thi trinh
bay trén hinh 1, dwa vao ty sé truyén chung un va théng s chon truéc A

%= Wiz (Ko | _ )
W1 (Ko ]
Wod1, Ynaz — hé s6 chiéu rdng vanh rang clia bo truyén banh rang tru; [Koi], [Koz] — c4c hé sé.
Phwong phap nay cé dd chinh xac khéng cao do phai tra dd thi, lai bt tién vi ludn phai mang
theo tai liéu tra ctru, khé khan khi 1ap trinh tinh toan tw dong. Ngoai ra, kha nang tai ctia bd truyén
cép nhanh khéng dwoc s dung hét.

u, Aegs 08 10 13 16 20 25 A-30
| 1. /’, A | A
9 - /_/F,Afz/ 27
A 4 / // // é
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Hinh 1. D6 thij xdc dinh ty sé truyén u. cta bé truyén cap nhanh
trong hép giam téc banh riang tru déng truc
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Tinh gan dung theo cong thirc kinh nghiém: Viéc phan phdi ty sb truyén trong hop gidm
tdc hai cp banh rang tru déng truc theo coéng thirc kinh nghiém ciing dwoc trinh bay trong cac tai
liéu [2, 7]. Theo phwong phap nay, ty sé truyén us, uz cGa bd truyén cap nhanh va cap cham trong
hop dweec tinh theo céng thire:

u, = U, = Ju,. (2

Tinh toan theo céng thirc (2) cho két qua nhanh chéng va chinh xac, dé dang bd tri va bai
tron cac bd truyén trong hop, déng thei thuan tién cho viéc lap trinh tw déng tinh toan thiét ké. Tuy
nhién, trong trwéng hop nay, kich thuwéc hop giam téc twong dbi Ion, ddng thoi kha ndng tai cia
bd truyén cap nhanh ciing khéng duoc st dung hét.

Dwa trén két qua phan tich méi lién hé gitra cdc mémen xodn trén truc banh rang dan cap
nhanh va cip cham, diéu kién vé dd bén déu tiép xuc cta cac bd truyén, bai bao trinh bay mot
phwong phép tinh toan ty sé truyén trong hop gidm téc hai cdp banh réng tru ddng truc nham st
dung hét kha nang tai clia cac bo truyén trong hop.

2. Phan phdi ty sé truyén trong hop giam toc hai cap banh rang tru dong truc
Diéu kién bén tiép xuc clia bd truyén banh rang tru &n khép ngoai dwoc xac dinh theo cong

thire:
[2TK,(u+1)
oy =2yZyZ, |———— <|o4|, 3
H M~H%¢ ubwdfvl [ H] ( )

~ Zm—hé sb co tinh cha vat liéu cac banh rang; Zn — hé s6 hinh dang bé mat tiép xdc; Z: — hé
sO xét den sy trung khop cua rang; T1 — mémen xoan trén truc banh dan; bw — chiéu rdng vanh
rang; dwi — dwdng kinh vong lan banh dan.

T (3), c6 thé xac dinh dwoc mémen xoan cho phép trén truc banh réng dan:

ub,d?,[c,]?
R ol @
2zyzyz,) Ky(u+1)
2
Thay b, =u—+1\|1badw1 ; dy, = 28y, yva [Kyl= L]Z vao phuwong trinh (4), ta cé:
2 u+l (ZMZHZg) Ky
3
u(2a
T,1=— 2 Kol 5
(T:] 4[u+1j Vi [Ko] ®)

Woa — hé sb chiéu rong vanh réng cta bd truyén banh réng try;

Do d6, mémen xoan cho phép trén truc banh rang dan cia cac b truyén cap nhanh va cép
cham trong hop gidm téc hai cap banh rang tru dong truc twong &ng la:

Tw diéu kién can bang mémen cla co hé gdm hai bd truyén banh rang tru, ta co:
N1 — hiéu suét clta bd truyén cap nhanh

3
u, ( 2a,
[Ty]= Zl(ul _:J Wia [Kog 1, (6)
3
u, ( 2a,
[Te]= Tz(uz _:J Vo [Kgo |- (7)
T12 [T12]
2 _ =um, =Uu ) 8
T, T e T Ut 8)

Nort — hiéu suét cta bd truyén banh réng try; no — hiéu suét ctia mét cap 6 1an.
Két hop cac phwong trinh (6), (7) va (8), ta co:

3
i'WbaZ.[KOZ].(ul—i_lj )
M Yo Kl (U, +1 u;

=1 ©)
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Trong phwong trinh (9) thay u1 = un/uz, ta co:

1 Vi .[Koz].[“h“zjs.i:l. (10)

M Wea [Ke] LU, +1 uy

Giai phwong trinh (10) v&i an sb us, ta co:

u, —3Ju/xr
u, = S VU TR (11)
Juz/in -1
x:i‘Wbaz.[KOZ]: 1 '\sz.[KOZ]. (12)
M Ve Kol MoMoe Ve Kol
Trong tinh toan, thwong chon: not = 0,96 + 0,98; nai = 0,99 + 0,995; [Koz]/[Kos] = 1 + 1,3;
Wha2/Wbar = 1,2 + 1,3 rdi thay vao (11) va (12), ta cé:
_u, -(0,833+0925)u?®
(0833+0925)u2"® -1~
Chon: [Koz)/[Ko1] = 1,0; Wbaz/Wba1 = 1,3; Nort = 0,97; no = 0,992, ttr (11) va (12), ta cé:
u, —0905u?’

x0T h 14
0905u2’® -1 (14

13)

2

2
Khi da cd uz, thi ty sé truyén ui clia bo truyén cip nhanh duoc xac dinh theo cong thirc:

u, = 3—'2‘ (15)
3. Vi du tinh toan
Vi du: T
Tinh toan thiét ké cac bd truyén banh rang

trong hop gidm t6c banh rang tru dong truc voi cac
sO liéu: P1 = 5,7 kW; n1 = 960 vg/ph; un = 20; thoi

han s& dung 12000 h; hé lam viéc mét chiéu, chiu o
tai trong thay déi nhw hinh 2. = ' '
Két qua tinh B = 2
Két qua tinh toan cac bo truyén dwoc trinh -
bay trong cac bang 1, 2 va 3. Tinh toan dugc thuc 0.1t 04ty | 0.3ty | 0.3ty
hién theo 3 phwong an khac nhau vé phwong phap
phan phéi ty sb truyén: Lok

- Tinh theo d6 thj hinh 1: u1 = 6,79; u2 = 2,95;
- Tinh theo cbéng thirc (2): u1 = uz2 = 4,47,

- Tinh theo cong thirc (13): U1 = 8,51; up = Hinh 2. £ thi thay doi tai trong

2,35.
Bang 1. V4t liéu ché tao céc banh rén
. N , , ia . Do ran, Ob, och,
Banh rang Méc thép Nhiét luyén HB MPa MPa SH SF
Banh nho 240
45 T6i cai thién 750 450 11 1,75
Banh l&n 225
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Bang 2. Két qua tinh toén bo truyén cp chém

) Két qua
TT Thoéng so Ki hiéu Don vi
PA1 PA2 PA3
1 Khoang céach truc awz mm 220 225 205
Owiz 111,505 82,102 122,387
2 Puwong kinh vong 1an mm
Owz2 328,494 367,899 287,609
3 | Chiéu rong vanh réng bw mm 86 88 80
4 | sSérang 7l 22 Chiéc 37/109 27/121 40/90
5 Médun m mm 3
6 Hé s6 dich chinh X1/ Xz mm 0,087/0,252 | 0,207/0,842 | 0,436/0,973
7 | Ung suét tiép xtc 16n nhét oH MPa 418,775 436,462 433,302
8 | Ung suét tiép xtc cho phép [oH] MPa 425,454
9 | Muc chénh léch Gng suét Aoh % 1,570 2,587 1,845
Bang 3. Két qua tinh toan bé truyén cap nhanh
. Két qua
TT Théng so Ki hiéu Pon vj
PA1 PA2 PA3
1 Khodang céach truc aw mm 220 225 205
w11 56,570 82,102 43,158
2 Buwong kinh vong lan mm
dw21 383,431 367,899 366,843
3 | Chiéu rong vanh réng bw mm 66 68 62
4 | Sérang 7l 22 Chiéc 18/122 27/121 14/119
5 Médun m mm 3
6 Géc nghiéng cuda rang X1/ X2 boé 17,361 9,339 13,293
7 | Ung suét tiép xtc 16n nhét oH MPa 320,9 229,261 438,007
8 | Ung suét tiép xtc cho phép [oH] MPa 437,728
9 Mtrc chénh léch trng suét AcoH % 26,69 47,625 0,064

Danh gia két qua tinh
Tw két qua tinh trong vi du trén, c6 thé rut ra cac két luan nhu sau:

- Clng voi vat liéu ché tao va diéu kién lam viéc, ty s6 truyén cé anh hudng truc tiép dén kich
thwée, khoi lwgng cling nhw d0 bén clia cac bo truyén trong hop;

- Viéc tinh toan ty s6 truyén theo cong thirc (2.15), khong nhirng c6 thé tan dung dwoc kha
nang tai cta by truyen cap nhanh, ma con giam dwoc kich thwdc va khoi lwong chung cua hop
giam téc.
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4. Két luan va kién nghi

1. Bai bao da thiét 1ap duoc cong thirc dung dé tinh toan ty sb truyén clia cac bd truyén
trong hoép giam toc hai cap banh rang tru dong truc. Cac cong thirc nay dugc xay dwng dudi dang
ham giai tich so cap, khdng nhi*rng cho ket qua tinh toan ty so truyen nhanh chéng va chinh xac,
ma con tao diéu kién thuan lgi dé 1ap trinh tw dong tinh toan thiét ké;

2. Két qua cua bai bao co6 thé dung dé tinh toan ty sé truyen trong hop giam tbc hai cap
banh rang tru dong truc, lam co s& khoa hoc cho viéc phan phéi ty sb truyén trong cac loai hop

giam téc khac. Béng thoi, cé thé dung lam tai liéu tham khao khi nghién ctru, cling nhw trong céng
tac giang day va hoc tap.
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THUONG, PHAT GIAI PHONG TAU TRONG THUE TAU CHUYEN VA
CAC TRANH CHAP PHAT SINH LIEN QUAN
THE DISPUTES USUALLY ARISE CONCERNING TO DEMURRAGE AND
DESPATCH IN VOYAGE CHARTER PARTY

TS. DPANG CONG XUONG
Phong KHCN, Trwong DHHH Viét Nam
Tém tit
Mét trong nhitng diéu khodn quan trong clia Hop déng thué tau chuyén la thudng, phat
gla/ phoéng tau. Péy la dleu khoan rang budc trach nhiém clia nguoi thué tau trong viéc
xép, do hang hoa va gan véi sé tién thudng phat tuong (ing véi thoi gian lam hang. Cé
nhiéu céach tinh thuéng phat gla/ phong tau va tuy theo cach tinh sé cé loi cho tirng bén,
vi vay thuong cé cac tranh chép lién quan dén diéu khodn nay
Bai bao phan tich va gioi thiéu cac cach tinh thwong phat gidi phéng tau trong Hop dong
thué tau chuyén déng thoi chi ré mét sé tranh chép thuong gép va dé xuéat huéng gidi
quyét.
Abstract
One of the most important terms and conditions of the Voyage charter party is demurrage
and despatch (DEM/DES). This is condition to concern with the responsibility of the
charterer to load and discharge cargoes. There are many methods of the calculation
laytime and DEM/DES money, so the disputes often arise.
The article analyzes and introduce the methods of calculation DEM/DES and proposes to
deal.

Nhirng van dé chung vé Hop dong thué tau chuyén va thwéng phat giai phong tau
1. Hop dong thué tau chuyén (Voyage charter party).

Theo diéu 70 va diéu 71 cla B¢ luat Hang hai Viét Nam nam 2005: "Hop dong van chuyén
hang hoéa bang duwdng bién la hop dong dwoc giao két gitka nguoi van chuyén va nguoi thué van
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chuyén, theo d6 nguoi van chuyén thu tién cuoc van chuyén do nguoi thué tra va dung tau bién dé
véan chuyén hang hoéa ttr cadng nhan hang dén cang tré hang".

"Hop dong vén chuyén theo chuyén la hop déng van chuyén hang héa bdng duong bién
dugc giao két véi diéu kién nguoi van chuyén danh cho nguoi thué van chuyén nguyén tau hodc
mét phan tau cu thé dé van chuyén hang héa theo chuyén”.

. Nhw vay, theo B luat hang hai Viét Nam thi hop ddng thué tau chuyén dwoc coi la hop
dong van chuyéen theo chuyén.

Theo tap quan hang hai, hop déng thué tau chuyén (Voyage charter party — C/P) 1a mét loai
hop ddng chuyén ché hang héa bang dwéng bién trong d6 ngwdi chuyén ché cam két chuyén ché
hang hoéa tlr mét cang nay dé giao cho ngudi nhan & mét hay nhiéu cang khac, ngwoi thué tau
cam két trd cwéc phi chuyén ché theo mirc hai bén da théa thuan.

Nhw vay, hop dong thué tau diéu chinh mdi quan hé phap ly gitra nguoi chuyén ché va
ngwdi thué tau. Ngwdi chuyén ché cé thé 1a chid tau hodc chi la ngwdi thué tau cla nguoi khac dé
kinh doanh 14y cwéc. Nguwoi thué tau 1a cac chd hang hodc ngwdi dwoc Gy thac thué tau dé chuyén
chd hang hoéa.

2. Cac loai hop dong thwéng dung trong van tai tau chuyén

M&c du hop dbng thué tau chuyén la két qua ctia mét qua trinh thwong lwong thda thuan
gitra hai bén réi méi dwoc ghi chép lai, nhuwng dé& don gian héa va rat ngén thoi gian dam phan ky
két hop dong, cac bén thwong dua vao cac hop ddng mau (Standard Charter Party). Hop dong
mau thuweng do cac luat gia, cac té chirc hang hai Quéc gia va Quéc té soan thdo va cé nhiéu loai
khac nhau.

Trén thé gidi hién nay c6 téi trén 60 loai hop dbng thué tau chuyén mau va ching cé thé
phan thanh hai loai chinh:

Loai thir nhat: Mé&u hop dbng thué tau chuyén mang tinh chét téng hop.

Loai mdu hop dong nay thwdng dung cho viéc thué tau chuyén chuyén ché hang bach héa
(General cargo). Cac mau thwong str dung pho bién hién nay la:

+ M&u hop déng GENCON (Uniform General Charter)

M4u nay do t6 chirc BIMCO soan thdo 1922 (The Baltic International Maritime conference)
va da dwoc bd sung, hoan chinh nhidu 14n vao nhirtng ndm 1976, nam 1994. Muc dich cla nhirng
lan stra d6i nay nham hoan thién va loai trir t6i da nhitng chd con chwa ré rang, map mo dé dan
t&i tranh chép gitra ngudi thué tau va cha tau.

+ Mau hop déng SCANCON:
Mau nay do Bimco phat hanh nam 1956 dung cho cac nwéc trén ban dao Scandiver
Loai thir hai: Mau hop déng thué tau chuyén cé tinh chéat chuyén dung.

~ Méu hop dong nay dung dé ap dung khi chuyén chd mét loai hang nhét dinh va trén mot
tuyén dwdng nhat dinh.

- M&u hop ddng ché dau: Exxonvoy 1969; Mobilvoy 96; Shelvoy 5,...

- M&u hop ddng ch& than: “POLCOAL — VOY 1971” ctia BaLan

- M4u hop ddng ché quéng: “SOVORECON 1962, ORECON 1950”

- M&u hop ddng ché ngii c6c:“CENTROCON” ctia My va “AUSTRAL 1928” ctia Uc.
- Cac méu khéc.

Viéc tiéu chudn héa va théng nhat mau hop déng thué tau chuyén van dang tiép tuc theo hai
huéng:

- Théng nhét ndi dung hop ddng trong pham vi thé gisi.
- Pon gidn hoéa ndi dung ctia hop dong.
3. Noi dung chu yéu trong hop dong thué tau chuyén (Voyage Charter Party- C/P)

NOoi dung chi yéu clia Hop dong thué tau chuyén (Voyage C/P) c6 thé dugc chia ra thanh
cac diéu kién va diéu khoan chinh nhw sau:

- Chd thé: Ngwdi van chuyén va nguoi thué van chuyén
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Bao gbém tén va dia chi clia ngudi chuyén chd, tén va dia chi clia ngwdi dai ly (Ship’s Agent)
hay méi gi&i (Broker). Ngay ca khi ngudi dai ly hay méi gidi thay mat ngudi chuyén ché ky két hop
ddng thué tau thi cling phai ghi rd ho, tén, dia chi ctia ngudi chuyén chd/ cla chd tau dé khi hang
hoa b ton that co thé khiéu nai dwoc.

- Biéu khodn vé tau: Tén tau, cac dac trung khai thac ky thuat can thiét; néu thay thé tau
phai duwgc sy dong y cla ngwoi thué tau, phai ghi "hodac mét tau khac thay thé” (Substitute Sister
Ship)

- Diéu khoén vé thoi gian tau cé mét tai cang xép hang (Laycan)

- Biéu khoan vé hang héa: Tén hang, quy cach, sb lvgng, dung sai vé sb lugng, quyén lya
chon dung sai soO lwgng, khoi lwgng hang do bén nao chon....

- Diéu khoén vé céng xép, d& hang: tén cang va sb lwong cau/cang xép hodc d&

- Diéu khodn vé cudc phi van chuyén: Mrc cwéce, chi phi xép d& kém theo (Fios; Fiot,
LifFo...)

- Diéu khodn vé thanh toan:

- Didu khoédn vé mirc xép.d& va thoi gian lam hang: Ngay lam hang la loai ngay nao
(WWDSHEXUU, WWDSH EX EU,CQD...)

- Diéu khoén vé thudng/ phat lam hang (DEM/DES):

- Diéu khoén vé trach nhiém va mién tréch ctia nguoi chuyén ché:

- Diéu khoén vé sang man, vét liéu chdng budc, chén I6t (néu cé):

- Hoa héng méi gici:

- Cac diéu khoan khac: Trong tai, luat ap dung, hai tau dam va cung co 16i, cdm gilr hang,
bt gitr tau, tdn that chung, théng bao tau dén (ETA)...

- Phu luc (di kém theo hop ddng mau dé bé sung mét sé diéu khoan)

Céc hop ddng thué tau chuyén trén tuyén qudc té déu dwoc soan thao bang tiéng Anh.
4. Piéu khoan thwéng, phat giai phéng tau (Demurrage/Despatch — DEM/DES)

Dé‘dém bao thwc hién dung mire thoi gian lam hang quy dinh cua hop ddéng, chi tau phai
dwara dig‘au kién bat budc nguic‘)’i thué van chuyén phai nd lwc lam hang theo dung th&i han da théa
thuan nham thwc hién dung ké hoach chuyén di cua tau. Co hai tredng hop xay ra thuéng phat doi
nhat & cang xép va d& hang:

- Néu nguoi thué kéo dai thoi gian lam hang so vai thda thuan trong hop dong thi ho sé bi
phat mét khoan tién (Demurrage money) - nham bu dap cac chi phi cho chi tau - goi la tién phat
lam hang cham;

- Néu ngwoi thué thye hién lam hang voi thdi han ngén hon so voi th(‘)’ilhan théa thuan trong
hop dong thi sé dwoc chu tau thwdng cho mét khoan tien goi 1a thudng tiet kiém thoi gian lam
hang (Despatch money). (thay . bang dau ;)

. - Mtrc thudng phat do 2 bén thoa thuén trén co s¢ tinh toan cua chu tau va ghi vao hop
dong. Thong thuwdng mirc thwdng chi bang 1/2 mirc phat (DHD) (thiéu dau .)

Chu tau thuwong xay dwng murc tién phat doi nhat dwa trén co' s& cla tong chi phi thuc té
duy tri tau va thuyén bd trong thdi gian déi nhat tai cdng. M tién phat cho mét ngay tau coé thé
tinh nhw sau:

Tién phat = Chi phi c6 dinh + Chi phi bién déi* + Loi nhudn (USD/day)

Trong do:

Chi phi ¢b dinh (Running cost) bao gém: Stra chira, bao hiém, lwong va tién &n cho thuyén
bo.

Chi phi bién dbi * bao gém: Chi phi nhién liéu khi tau dé va Phi céu tau.

Loi nhuan: 1a sb tién ma cha tau cé thé thu dwoe néu nhw cho thué dinh han.

- Mtrc tién cho thué dinh han tau dwa vao thi truéng cho thué tau dinh han tai thoi diém
tinh toan

Tap chi Khoa hoc Céng nghé Hang hai S6 39 — 08/2014 85



Hodc c6 thé tinh: Tién phat = Murc tién cho thué tau dinh han + Chi phi bién déi

- Néu quy dinh thdi han bbc d& tinh gop (Reversible Laytime) thi cho phép nguwoi thué
van chuyén cdng don thdi han béc hang va thdi han d& hang dé tinh thwéng/ phat lam hang, khi
do trong diéu khodn Laytime sé& ghi: Laytime for loading and discharging are Reversible. Néu thoi
gian thuc té st dung vao lam hang it hon Laytime thi sé& thuwéng.

- Néu quy dinh thoi han lam hang riéng ré thi tién thuwdng/ phat sé tinh riéng cho tirng
cang xép va d&, khi do trong dieu khoan Layime sé& ghi: Time or Laydays for loading and
discharging are not Reversible; hoac Laydays for loading and discharging are Normal .

- Néu quy dinh thei han béc d& tinh binh quan (Averaging Laytime) thi cho phép nguoi
thué van chuyén bu trir thdi han bbdc hang vao thdi han d& hang hodc ngwoc lai khi bi phat lam
hang cham, khi dé trong diéu khodn Laytime sé& ghi: Laydays for loading and discharging are
Averaging Laytime.

- Nguyén t&c cta phat la: khi da bi phat thi luén ludn bi phat (once on demurrage,
always on demurrage), nghia Ia khi thoi gian xép d& da hét va da bi phat thi tat ca nhirng ngay sau
do déu bi phat, cho du do la ngay lam viéc, cht nhat hay ngay I€, triv khi cé quy dinh rd rang la
khoéng phat vao ngay lé va chd nhat (hiém khi xay ra).

Tién thwéng co thé tinh theo 2 cach sau:

- Thwdng cho toan bd thoi gian tiét kiém dwoc (All Time saved —ATS): theo cach nay sé
khong co lgi cho cha tau, vi phai tra tién vao thoi gian con thira clia cac ngay nghi cho phép ngoai
Laytime.

- Thuéng cho toan bo thdi gian 1am viéc tiét kiém dwoc (All Working Time saved —~WTS hay
All Laytime saved - LTS): cach quy dinh nay sé co lgi cho chu tau, vi loai trir nhirng ngay nghi khi
ching nam trong th&i gian tiét kiém dwoc cla nguoi thué.

Cac tranh chap thwéng phat sinh lién quan dén DEM/DES va hwéng xir ly
al Tranh chép lién quan dén trao NOR.

NOR (Notice of readiness — Théng bao s8n sang lam hang). Day la méc thoi gian dé bat dau
tinh Laytime trén co s& thoi gian trao va nhan NOR. Thwong Ngwoi thué tau phai chd cho tau
hoan tat viéc cap cau hodc phao neo thi méi ky nhan NOR (accepted) bat luan Thuyén trwéng
ho&c Dai ly dwoc Gy quyén cé trao NOR (tendered).

Thong thwong, cac hop dong thué tau chuyén quy dinh thoi gian lam hang sé bat dau tinh
sau 1 thoi han nhat dinh (ngay, gio) ké tlr khi NOR da dworc trao (tendered) hoac da dwoc trao va
chap nhan (Tendered and Accepted)

Theo hop ddng mau GENCON 94, thoi han lam hang sé béat déu tinh tr 13 gior néu NOR
duroc trao va chép nhén trude hodc vao luc 12 gior trwra va sé tinh tir 6 gior sang ctia ngay hém sau
néu NOR duoc trao va chadp nhan vao gio lam viéc cla chiéu hém trwéc hodc trong gio lam viéc
cla ngay triéc ngay 1é (hodc ngay thir 7).

Vi du: Hop ddng quy dinh vé viéc tinh Laytime nhw sau: Laytime for loading and discharging
shall commence at 13.00 hours, if Notice of Readiness is given up to and including 12.00 hours,
and at 06.00 hours next working day if notice given during office hours after 12.00 hours.

Tuy nhién, c6 hop dong quy dinh thoi han lam hang sé bat dau tinh sau 12 hodc 24 tiéng ké
t&r khi NOR dwoc trao va chép nhan. Viéc quy diph chap nhan NOR nhw la mét diéu kién c6 lgi cho
ngu i thué tau, bdi vi thoi diém trao NOR c6 thé tau chwa vao cang, chuwa hoan thanh cac tha tuc
y té, hai quan,... thi nguwdi thué chwa chap nhan NOR, nhw vay sé chwa tinh thoi gian lam hang.

~ Vivay, dé tranh nhitng tranh chap dang nay, trong Hop dong thué tau chuyén, Chu tau c6
diéu khoan trao va nhan NOR va ludn cé kém theo 4 diéu kién W.W.W.W.

b/ Tranh chép lién quan dén ngay lam hang (Laytime).

Ngay lam hang c6 nhiéu cach hiéu theo tap quan & cac qudc gia khac nhau nhu: ngay lam
viéc theo cong lich, ngay lam viéc 24 tiéng, ngay lam viéc thoi tiét tot....co trie ngay leé va cha nhat
hay khong.... Vi vay dé tranh tranh ch&p phat sinh theo cach tinh nay, trong hop ddng phai ghi ré
thoi gian lam hang. Vi du:
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- WWD SHEX UU (Weather Working Days, Sunday and Holidays Excepted, Unless Used, If
used, Only Actual time Used to count): Nhirng ngay lam viéc thoi tiet tot, khong ké ngay |é va chd
nhat, trr khi cé lam, néu cé lam thi thoi gian thwe té st dung sé dwoc tinh.

- WWD SHEX IEU (Weather Working Days, Sunday and Holidays Excepted, Even Used):
Nhirng ngay lam viéc thoi tiét tot, khong ké ngay 1é va chd nhat, cé lam hay khéng.

- WWD SHINC (Weather Working Days, Sunday and Holidays Included): Nhirng ngay lam
viéc thoi tiét tot, ké ca ngay |é va chd nhat)

Hodc cu thé cé 3 cach quy dinh vé thoi han lam hang nhu sau:

- Quy dinh mét sb ngay xép/ d& nhét dinh: ( Days) Vi du: Laytime for loading: 6 WWD SHEX

uu

- Quy dinh murc xép d& hang hod: (MT/Days); L/D Rate: 2000/1000 MT per WWD SHEX EU

- Xép d& theo tap quén cua cang (CQD = Customary Quik Despatch)

c/ Tranh chép lién quan dén cach tinh DEM/DES.

Nhw trén da phan tich, tuy theo tlrng cach tinh ma dem lai lgi ich cho ting bén. Vi vay phai
ghi rd cach tinh nao dwoc ap dung trong hgp dong thué tau. Vi du:

Gia str Cong ty X cta Viét Nam thué tau chd 24.000 MT sat cudn tir Trung Qudc vé Sai
Gon. Trong hgp dong ghi: Discharging Rate: 3.000 MT per WWDSHEX-EU; DHD 6.000USD Per
day or Pro-rata of day. Tau da cap cang Sai gon va trao NOR ldc 14h ngay 30/8/2000. Viéc d&
hang vao IGc 22h cung ngay va thye hién lién tuc dén khi xong hang. Két thic viéc d& hang, nguoi
thué tau tinh tien thwéng theo SOF da Iap, trong d6 cd 2 ngay nghi lé va chl nhét:

- Thoi gian dé& hang thuc té hét 143,33 gio, tuong duwong 5,97 ngay

- Thoi han lam hang cho phép: 8 ngay.

- Tién thuéng (Dispatch): 2,03 day x 3.000 USD/day = 6,090 USD.

Vi Hop ddng khoéng quy dinh ré cach tinh thuwdng phat ndo nén tranh chap da phat sinh:

Két luan cua trong tai: Ngwdi thué tau thang, vi trong hop déng khéng quy dinh roc nén
thwéng theo ATS.

Theo Chartering and Shipping Terms: Néu khéng quy dinh cu thé thi sé thuwéng theo ATS.

d/ Tranh chép lién quan dén mirc xép dé.

Theo sy thda thuan, néu hai bén déng y mirc xép d& l1a CQD va dwoc ghi trong Hop déng
thi sé khong tinh thwéng phat giadi phéng tau.

Céo nhwng trwong hop & cac cang, mic xep d& quy dinh theo mang xép hang hoac d&
hang. Néu c&vr d& mirc xép/d& hang nhw vay thi rat dé xay ra tranh chép vi s0 mang lam hang tirng
ca, trng ngay khac nhau nén rat khé cho viéc tinh toan va quy dinh. Vi vay can phai théa thuan va
quy dinh rd la mirc xep hoac d& hang theo ngay lam hang.

5. Két luan

Thwéng, phat gidi phéng tau ludén xay ra cac tranh chép gitra Chl tau va Ngucrl thué tau
trong qua trinh thwc hién Hop dodng thué tau chuyen Bai bao da phan tich cu thé nhirng tranh
chép thwong gap va déra hwdng khac phuc, xt ly nhirng phat sinh nay. Vi vay rat can thiét pha|
nghién ctru k§ vé& nguyén téc va cach tinh thwéng phat lam hang ddng thoi phai gh| ré vao didu
khgan twong &ng trong Hop ddng thué tau, tranh nhivng hiéu I1Am khong dang c6 dé dan dén tranh
chap.
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CAN THIET PHAI XEP HANG NANG LU’'C CANH TRANH CHO CAC
CONG TY VAN TAI BIEN VIET NAM
NEED OF THE COMPETITIVE CAPABILITY RANKINGS FOR

VIETNAMESE SHIPPING COMPANIES
TS. NGUYEN HOU HUNG
Khoa Kinh té, Truwong DHHH Viét Nam
Tém tat
Mét trong nhiing nguyén nhéan gay nén tinh trang xau cia nganh vén tai bién Viét Nam
trong thoi gian qua la do ban than cac doanh nghiép trong linh virc nay chua biét duoc
néng lwc canh tranh cta minh, déng thoi cac co quan quén ly Nha nuéc ciing khdng biét
duoc doanh nghiép nao can phai hé tro dé tén tai, phuc héi va phat trién nhdm téng néng
lurc cla nganh véan tai bién Viét Nam. Do vay, muc dich ctia bai bdo nay nham giéi thiéu
va nhan manh sw cén thiét cia viéc xép hang va céac chi tiéu quan trong trong viéc xép
hang chung cho cac doanh nghiép trong linh virc nay.
Abstract
One of the causing factors of this situation is the low self-awareness of their competitive
capability. In addition, related-departments of Government managing this section did not
have sufficient information to identify the companies which needs the supports to survive,
recover and develop, in order to improve the general power of Vietnam shipping industry.
The target of this article is to introduce and underline the need of the Competitive
Capability Rankings and Primary Assessment Factors for companies in Shipping industry.

1. Tac dung cta viéc xép hang nang lwc canh tranh trong nganh van tai bién
1.1. Béi v&i doanh nghiép

Canh tranh cé tac dung rat quan trong dbi véi cong ty van tai bién, né gitp ho cai tién kha
nang quan ly, hoan thién t6 chirc quan ly, nang cao nang luc d6i tau, nang ddng trong viéc tim
kiém hang hoéa va khach hang ttr do co tac dong khong nhd dén viéc lam tang doanh thu, gidm chi
phi, nang cao hiéu qué san xuat va hiéu qua kinh té.

Bén canh mét tich cuc, canh tranh cling cé nhirng tac dung tiéu cwc thé hién & viéc canh
tra}nh kh,c“)ng lanh manh nhw nhirng hanh déng vj pham dao dc hay vi pham phap luat (budn lau,
tron thué, tung tin pha hoai...), gay dnh huwédng dén cong tac kinh doanh chung.

) Théng qua chi sé xép hang nang lwc canh tranh,, cac td chirc dau tw trong va ngoai I:lU’é’C
biét dwoc nang lwc cia cac doanh nghiép, dac biét la doi voi cac cong ty cb phan, dé ho dau tw
vao cd phiéu clia nhirng doanh nghiép cé kha nang canh tranh cao trén thj trwéng van tai bién.

1.2. Béi v&i quan ly Nha nwéc

Mét nén kinh j[é ¢6 nang lwc canh tranh cao phai cé nhiéu doanh nghiép cé sirc canh tranh,
nguoc lai dé tao diéu kién cho doanh nghiép cé strc canh tranh, méi,tru’(‘yng’ kinh doanh clia nén
kinh té phai thuan loi, cac chinh sach vi mo phéi ré rang, nén kinh té phai 6n dinh, bd may Nha
nwéc phai trong sach, co tinh chuyén nghiép. Bong thoi tinh nhay bén, nang dong trong quan ly
ctia doanh nghiép 1a nhan té quan trong gop. phan nang cao nang Iuc canh tranh cla doanh
nghiép. Doanh nghiép la té bao clha nén kinh té, strc canh tranh clia doanh nghiép tao co s& cho
nang lyc canh tranh quéc gia. Nang cao nang lwc canh tranh cGa doanh nghiép, cla san pham
vtra la b phan cau thanh, vira la mét trong nhirng muc tiéu clia nang cao nang lwc canh tranh cla
quoc gia.

~ Thong qua viéc xép hang nang lyc canh tranh, cac co quan quan ly Nha nwéc né~m duwoc vi
thé cha cac C!oanh nghiép tai ttrng thoi doan, c6 bién phap tich cwc diéu chinh va hoé trg trong
trwong hop xau.

2. Cach tiép can vé niang lwc canh tranh trong van tai bién

,Néng e canh tranh cta doanh nghiép véan téi,bié:n la J(hé nang doanh ng,hiép tao ra duwoc
lgi ;hé canh tranh, ¢6 kha nang tao ra dwgc nang sué’t vé‘chét lwgng cao hon doi thi canh tranh,
chiém linh thj phan I&n, tao ra thu nhap cao va phat trién bén virng.

Danh gia nang lyc canh tranh cta doanh nghiép van tai bién thdng qua cac chi tiéu mang
tinh cot 16i phan anh cac van dé chu yéu nhw: quy mo hoac thi phan, doanh thu, thu nhap binh
quan, trinh d6 quan ly, uy tin cla doanh nghiép, chat lwgng dich vu va cac yéu té khac. Céac yéu to
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nay tao nén lgi thé canh tranh cta doanh nghiép, gilp doanh nghiép cé kha nang trién khai cac
hoat dong véi hiéu suét cao hon cac déi thd canh tranh, tao ra gia tri khac biét hay chi phi thap
hodc ca hai yéu té trén. Loi thé canh tranh la xuat phat diém, 13 diéu kién can con kha néng canh
tranh manh la diéu kién dda dé doanh nghiép c6 vi thé canh tranh manh trén thwong trwéng. Doanh
nghiép co kha n&ng canh tranh thi nhét thiét phai cé loi thé canh tranh nhwng ngworc lai thi chwa
chéc hoan toan da ding. Neu doanh nghlep c6 loi thé canh tranh nhwng khéng cé kha nang tan
dung tét loi thé do dé& cung cap cac sdn phdm dem lai nhidu gia tri hon cho khach hang, khong
phat trién cac loi thé méi dé duy tri wu thé cla minh so véi déi tha thi doanh nghiép dé khéng thé
duoc coi la co strc canh tranh manh va loi thé sém muén ciling sé mét di.

3. Cac yéu t6 cau thanh nang lwc canh tranh ctia doanh nghiép van tai bién

- Trinh @6 té chiec quédn ly cda doanh nghiép: T chirc quan ly tét trwdc hét 1a ap
dung phwong phap quan ly hién dai da dwoc doanh nghiép ctia nhidu nwéc 4p dung thanh cong
nhu phwong phap quan Iy theo tinh hudng, quan Iy theo tiép can qué trinh va tiép can hé
thdng, quén ly theo chat lwgng cta ISO. Ban than doanh nghiép phai ty tim kiém va dao tao can
bd quan ly cho chinh minh, phai trao quyén chd déng cho can bo va phai thiét 1ap dwoc co ciu
t6 chirc @0 do linh hoat, thich nghi cao vé&i sy thay dbi.

- Nguén Iwec cta doanh nghiép: Bao gdm cac ngudn lyc chi yéu dwéi day:

Ngudn nhan luc: 1a mét ngudn lwc rat quan trong vi né ddm bao ngudn sang tao trong
moi t6 chirc. Trinh d6 ngudn nhan lyc thé hién & trinh dd quan |y clia cac cap lanh dao, trinh do
chuyén mén cla can bd céng nhan vién, trinh dd tw twédng van hoa cla moi thanh vién trong
doanh nghiép. Trinh d& ngudn nhan lwc cao sé tao ra cac sadn phdm cé ham lwong chat xam
cao, thé hién trong két cau ki thuat clia san pham, mau ma, chat lugng v.v. T d6 uy tin, danh
tiéng cla san pham sé& ngay cang tang, doanh nghiép sé tao duwoc vi tri virng chac ctia minh
trén thwong treong, huwéng toi sw phat trién bén virng.

Nguén vén: Day 1a mét nguén lwc lién quan tryc tiép téi nang lwc canh tranh cua doanh
nghiép. Mot doanh nghiép cd néng lwvc canh tranh cao la doanh nghiép c6 nguon vén dbi dao,
lubn dam bao huy dong duwgc von trong nhung diéu kién can thiét, c6 ngudn vén huy dong hop
ly, c6 ké& hoach st dung vén hiéu qua dé phat trién loi nhudn va phai hach toan cac chi phi ro
rang dé xac dinh dwoc hiéu qué chinh xac. Néu khéng c6 ngudn vén dbéi dao thi han ché rat Ién
t&i két qua hoat déng cha doanh nghiép nhw han ché viéc st dung céng nghé hién dai, han ché
viéc dao tao nang cao trinh do6 can bd va nhan vién, han ché trién khai nghién ciru, (rng dung,
nghién ctu thi trwong, han ché hién dai hoa hé théng té chirc quan ly ... Trong thyc té khﬁng co
doanh nghiép nao c6 thé tw c6 di von dé trién khai tat ca cac mat trong hoat dong san xuat
kinh doanh ctia minh. Vi vay, diéu quan trong nhat la doanh nghiép co ké hoach huy déng vén
phu hop va phéi cé chién lwgc da dang hda ngudn cung vén.

Cong nghé: Cong nghé |1a phwong phép, 1a cong thirc tao ra sdn phdm. Bé cé nang lwc
canh tranh doanh nghiép phai dwoc trang bi bang cong nghé hién dai. Céng nghé hién dai la
cbng nghé st dung it nhan lyc, thoi gian tao ra san phdm ngan, tiéu hao nang lwong va
nguyén liéu thap, nang suét cao, tinh linh hoat cao, chat lwgng san pham tét, it gay 6 nhidm moi
tredng. St dung céng nghé hién dai gilp doanh nghiép tdng n&ng suét lao dong, gidm gia
thanh, chét lwong san pham, do dé lam cho ‘nang lwc canh tranh cla san pham tang. Doanh
nghiép can lwa chon cdng nghé thich hop, nédm béat dwoc chu ki séng cuta cong nghe thoi gian
hoan vén cua coéng nghé phai ngan, dao tao do6i ngl nhan vién co du trinh d6 dé diéu khién va
klem soat cong nghé nhdm phat huy tdi da nang suét thiét ké cha cong nghé. Vé cong nghe
néu doanh nghiép @it ban quyén sang ché hodc c6 bi quyét riéng thi thi treong san pham
cla doanh nghiép sé c6 tinh déc quyén hgp phap. Do d6, nang lwc nghién clru phat minh va
cac phwong thirc gilr gin bi quyét la yéu td quan trong tédng kha nang canh tranh cGa doanh
nghiép. Ngay nay, cac doanh nghiép déu c6 xu hwéng thanh lap cac phong thi nghiém, nghién
ctru ngay tai doanh nghiép; dé ra cac chinh sach hap dan dé thu hat ngwei tai 1am viéc cho doanh
ngh|ep Ngoal ra, doanh nghiép tao mdéi trwdng thuadn lgi cho tirng nguwoi lao dong phat huy
sang kién cé& nhan trong cong viéc cda ho.

- Ndng Iwc canh tranh cda san phdm: 1a kha ning san phdm dé ban dwoc nhiéu va
nhanh chéng trén thj trwong c6 san pham twong tw. N6 bi anh hwéng bdi cac yéu td: chat
lwong, gia ca san pham, thdi gian cung cép, dich vu di kém, diéu kién mua ban, danh tiéng va
uy tin ... Khi 1ap k& hoach san xuét kinh doanh cGa minh, doanh nghiép can nhan dinh day du
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vé cac mirc do cha san pham. Mc co ban nhét 1a loi ich cét 1i, chinh la dich vu hay loi ich co
ban ma khéach hang thuc sy mua. Doanh nghiép phal bién lgi ich cét I6i thanh san phdm chung.
O mic do tiép theo, doanh nghiép chuédn bi mét sdn phadm mong doi, tirc la tap ho’p nhirng
thudc tinh va didu kién ma ngwoi mua thu’o’ng ‘mong dgi va chap thuan khi ho mua san pham
d6. Sau d6 doanh nghiép chudn bj mét san pham hoan thién thém véi nhivng dich vu va ich loi
phu thém lam cho san phadm khac v&i san phadm cla ddi tha canh tranh.

- Kha nédng lién két va hop tac va héi nhap kinh té quéc té: Mdi mot doanh nghiép déu
phai ton tai trong mai lién hé da chiéu véi cac dbi twong hivu quan trong méi trwong kinh doanh.
Trong kinh doanh thwdng xuét hién nhu ciu lién két va hop tac gitva nhiéu dbi tac véi nhau
lam t&ng kha n&ng canh tranh. Kha nang lién két va hop tac cia doanh nghiép thé hién &
viéc nhan biét cac co hoi kinh doanh méi, Iwa chon ding dbéi tac lien minh va kha nang van
hanh lién minh mét cach c6 két qua va dat hiéu qua cao, dat dwoc cac muc tiéu dat ra. Kha
nang lién két va hop tac ciing thé hién sw linh hoat cia doanh nghiép trong viéc chi dong
ndm bat cac co hdi kinh doanh trén thwong trwong. Néu doanh nghiép khéng thé hodc it co
kha nang lién minh hop tac voi cac dbéi tdc khac thi sé& bé qua nhiéu co hdi kinh doanh va néu
co hdi d6 dwoc dbi thd canh tranh ndm dwoc thi né sé tré thanh nguy co véi doanh nghiép.

- Uy tin, thwong hiéu cda doanh nghiép: dwoc hinh thanh trong cd mét qua trinh phan
dau lau dai, kién tri theo dudi muc tiéu va chién lwoc dung dan. Thwong hiéu trwéc hét duwoc
xay dwng bang con dwdng chét lwong: chét lwong cha hé théng quan ly, cha tivng con ngudi
trong doanh nghiép, chat lwong san pham doanh nghiép san xuat cung cap cho thj trwdng.

4. Cac chi tiéu quan trong cau thanh chi s6 xép hang nang lwc canh tranh cac hang van tai
bién.

- Gid ca dich vu: Theo quan diém cla khach hang, van tai Ia nganh dich vy, do vay khi néi
t&i van tai hang héa vong quanh thé gi¢i bang dwdng bién thi phai nghi réng né phai nhw kiéu kinh
doanh clia cac nha hang &n udng, cé nhiéu mon véi cac gia ca khac nhau. Nghia 13, cac cong ty
van tai bién phai dau tw nhiéu loai tau dé cung cép cac loai dich vu vé&i mirc cuwéc hop ly nhdm dap
&ng cac nhu cau da dang cla khach hang.

Thuc té cho thay gia cuéc [a van dé quan trong tac dong dén mirc cau cla van tai bién, khi
ty trong cwéc trong cau trdc chi phi toan bd ctia hang cang 16n thi chi hang cang phai can nhac
cac quyét dinh ban hang. Néu gia cwédc cao qua, téi mire khdng co loi cho chi hang thi ho sé han
ché viéc kinh doanh, dan dén ciu gidm. Theo thdng ké thuwdng nién ciia UNCTAD vé thuwong mai
hang héa bang dwong bién, gia cwédc van tai bién chiém khoang tir 8% dén 9 cla gia CIF, tuy theo
khu vuc kinh té. Gia cudc van tai thap sé giup chi hang nang cao kha nang canh tranh vé gia ban
hang hoéa cuta ho trén thj trwdng hang hoéa.

Gia cwdc van chuyén la sé tién cong ma ngudi thué van chuyén phai trd cho ngudi chuyén
chd vé viéc chuyén chd moét don vi hang héa hodc hanh khach tir cdng nay dén cang khac trong
mot diéu kién van tai nhat dinh . (d4u . viét lién chir dinh)

C6 nhiéu yéu tb tac dong téi khach hang khi lwa chon loai hinh van tai va doanh nghiép van
tai. Hau hét khach hang déu mong muén dwoc st dung dich vu véi gia cwdc ré. Ta co thé thay
duoc gia cwdc van chuyén 1a mét trong nhivng yéu té quan trong nhat. Gia cwdc ludn gan lién véi
chi phi san xuét ctia doanh nghiép, do vay néu doanh nghiép c6 két cdu chi phi hop ly thi sé dua
ra gia cwdc thap kha di & mirc canh tranh.

- Thoi gian giao hang va dé tin cay: Thdi gian van tai sé gay ra chi phi tdn kho cho hang
héa 1a tat yéu khach quan, do vay chd cta hang hoéa gia tri cao s& quan tam dén toéc dod van
chuyén. Vi du, 16 hang c6 gia tri 100.000 USD véi hanh trinh méat ba thang sé tao chi phi tén kho
2.500 USD néu I4i suat 1a 10% mot ndm, néu thdi gian chuyén di c6 thé dwoc gidm mot nira thi chi
phi tdn kho chi phai tra 14 1.250 USD v&i cing murc I4i suat trén. Téc do van chuyén cé thé 1a yéu
t& quan trong dé khach hang lwa chon phuong thirc van tai vi cac ly do thwong mai. Chéng han,
mot nha sdn xuét chau Au d&t hang phu tung tir Vién Déng c6 thé san sang trd muoi 1an cudc dé
duwoc giao hang trong vong ba ngay bang dwdng hang khéng thay vi phai d& may méc nghi viéc
trong n&m hoéc sau tuan khi phu ting dwoc giao béng dudng bién.

Vi sy quan trong cla hé thdng kiém soat hang ton kho ‘just-in-time’ dang gia tang, sw tin
cay cla van tai cé tdm quan trong méi. Mot s6 chi hang c6 thé phai chuan bi tra nhiéu tién hon
cho dich vu van tai nao d6 dé dwoc dam bdo cé thé van hanh ding han va cung cép dich vu nhw
da quang ba.
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Céac cha tau kinh doanh van tai dinh tuyén phai dam bao duy tri ding lich chay tau da cong
bd trén cac phwong tién théng tin dai chang dé khach hang cha dong trong viéc glvi va nhan hang
tai cadng. Tuy nhién trong qua trinh chuyén ch® hang héa trén bién xay ra nhiéu tinh huéng khién
cho viéc van chuyén hang héa dién ra khéng thé dén cac cang quy dinh theo dung lich trinh da
coéng bd clia cong ty van tai bién. T d6 gay ra anh hwéng tdi uy tin ctia cdng ty trwdc khach hang.
Vi vay viéc danh gia kha ndng canh tranh ctia cong ty can phai danh gia trén phwong dién tau cé
dén cang dung thdi gian quy dinh hay khéng? ty 1é sé chuyén bi hay lich da cong bé vi bat ky Iy do
cta hang tau trong mo6t ndm kinh doanh. (Cach va viét hoa chir Ty)

- Tinh lién tuc va déu din cda dich vu: Cac nganh san xuét vat chat va cac nha phan
phdi san pham sé dwoc hwéng loi nhd vao hoat dong van tai dién ra lién tuc va déu dan. Khi co
dich vu van tai dwoc cung cap voi tan suat day va thwdng xuyén thi cac nha san xuét vat chat va
nha phan phdi khong phai dw trir khdi lwong Ién nguyén vat liéu va san phadm, do vay ho sé giam
dwoc chi phi tdn kho nguyén vat liéu va hang héa.

Dé danh gia chi tiéu nay phai dwa vao tan suét cung cép dich vu va mic do cung cép dich
vy trong nam. Thyc té, mot s hang khong du kha nang cung cap dich vu lién tuc quanh nam do
yéu t0 bat binh hanh vé hang hoa theo thoi gian. (thoi gian viét sai)

- Uy tin cta céng ty: Mac du ton that va thiét hai trong qua trinh van chuyén la mét rdi ro co
thé dwoc bao hiém nhwng cac chi hang thwong gép rat nhiéu kho khan, mét nhiéu thdi gian, cong
strc cho viéc ddi béi thwdng khi ¢é rdi ro hang hai xay ra. Vi vay khi g&vi mét lwong hang co gia tri
I&n, ho thwérng quan tdm xem cdng ty van chuyén cé kha néng tai chinh bdi thuwong khi ton that
xay ra khong, uy tin ctia cong ty qua viéc bdi thuweng day da tén that cho cac khach hang. Bé danh
gia chi tiéu nay, chung ta can clv vao tbng sé vu tdn that duwoc bdi thueng dung thdi han (thiéu )

- An toan: Cac tbn that va thiét hai ctia déi twong van chuyén cé thé dwoc cac cong ty bao
hiém bdi thwong, tuy nhién van dé& nay khong hé don gian, dac biét la cac mat hang khéng duoc
chap nhan bao hiém. B&i vay, van dé an toan vé mét sd lwong cling nhw chét lwong cho déi twong
van chuyén sé dwoc cac chl hang quan tam khi lwa chon nha van chuyén dé& dam bao giao hang
ding hen va tiét kiém chi phi bao hiém hang héa. Tinh an toan cang cé y nghia hon khi mot sé6 mét
hang hay mét sb tuyén van chuyén khong thu xép dwoc cac hop déng bao hiém hang héa.

Viéc xay ra ton that hang héa trong qua trinh van chuyén anh huéng rat Ion dbi véi uy tin
cbng ty van tai bién. Néu cong ty dé xay ra nhiéu lan tén that hang héa sé lam cho céc chu hang
khéng con niém tin véi cong ty, tr d6 dan téi giam khad nang canh tranh cia cong ty. Can cl vao
ty 18 sb lwong hang bi tén that trén téng sb lwong hang céng ty van chuyén dé danh gia tiéu chi
nay cao hay théap.

- Chét Iwong dich vu: Day 1a moét chi tiéu khoé lwong héa bang tinh toan cac tham sbé cu thé,
nhwng duwoc coi 1a quan trong khi danh gia nang lwc canh tranh ctia mot doanh nghiép. Chét lvong
dich vu thwérng thé hién mirc d6 hai long cta khach hang vé dich vu ma céng ty cung cép. Cac cau
héi dwgc dat ra khi danh gia chét lwong dich vu gém: thai d6 clia nhan vién khi lam viéc vai khach
hang, tac phong lam viéc, mtrc do tién Igi va tinh hiéu qua, sw chinh xac khi lam tha tuc cho khach
hang. Cau tra |&i thwéng nhan dwoc & cac muire tir tbt cho dén kém. Chi tiéu nay thwdng dwoc xac
dinh théng qua viéc diéu tra truc tiép tr khach hang. T két qua diéu tra, ching ta chuyén sang
dang sb héa dé xép hang vi tri doanh nghiép.

- Ndng Iwc quan Iy va khai thdc tau: Chi tiéu nay biéu thj théng qua mirc d6 van hanh cla
doi tau cao hay thap. Mot cong ty cé sé tau bi lwu gitr cao bdi Co quan kiém tra Nha nuwéc cang
bién hodc nam bd dai ngay bat ké nguyén nhan gi ciing déu chirng t6 ndng lwc quan ly thap. Béng
thdi, hé s van hanh th4p ciing chivng t6 kha nang thwong vu va khai thac tau ctia doanh nghiép &
murc dé kém.

- Ndng suét lao déng: Day la chi tiéu phd bién danh gia mot cach tdng hop vé trinh d6 quén
ly va khai thac phuwong tién cula tlrng hang tau. Nang suét lao dong & day dwoc do bang lwong san
pham van tai do mot tAn trong tai toan phan cla tau tao ra trong mot nam khai thac. Tham chiéu
két qua cua tirng hang véi mirc ndng suét cha doi tau bién thé gi¢i do UNCTAD dwa ra hang ndm
dé lam co s& danh gia chi tiéu nay.

- Doanh thu ban hang/chi phi: Chi tiéu nay phan anh mdc thu cia mét déng chi phi cua
tieng hang tau trong mét nam kinh doanh. Doanh thu ban hang cang I&n chirng té nang Iwc canh
tranh cla cong ty cang cao, thué cwdc déng gop cho nén kinh t& cang nhiéu. Trong khi d6 loi
nhuan thuweng bi khdng ché bdi y chi chi quan ctia hang tau théng qua hang loat cac chién luvoc
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diéu chinh chi phi. Khi s& dung chi tiéu nay trong bé chi s6 xép hang néng luc canh tranh sé mang
tinh khach quan hon so véi chi tiéu loi nhuan sau thué hoéc chi tiéu ty suét loi nhuan, tic 13 loai
bd dwoc cac yéu td co tinh chét thiéu khach quan lam cho loi nhuan bién dbéi trong méi trwong
kiém toan thiéu tin cay.

5. Xay dwng chi s6 danh gia nang lwc canh tranh cua van tai bién Viét Nam
Quan diém:

Khi xay dwng chi sb xep hang can chon tén cla chi s6 phai dé nhé va khéng tring lap voi
cac chi sb khac da cong bd & Viet Nam, phu hop véi cac ky hiéu & Viét Nam. Do vay, chi s6 nay
nén dwoc dat tén tleng Viét 13 “Chi s6 xép hang nang lwc canh tranh clia cac doanh nghiép van tai
bién Viét Nam”, Ky hiéu la VSCI “Vietnam Shipping Competitive Index”.

Céng thirc chung xac dinh chi sé VSCI:

Chi sb danh gia nang luc canh tranh cla cac cong ty van tai bién Viét Nam Ia sé binh quan
gia quyen cua cac chi tiéu chl yéu va cac trong so twong tng. Do vay, cong thire xac dinh chi so
VSCI dé xuat nhu sau:

X, *W,
(X1*W1) + (X 2*W2) + X3*W3) +.....(Xm*Wm) _Z ' :

i=1

VSCI =
W1+W2+W3+..... +Wm iWi

Trong dé6: Xi: Chi tiéu thi i (i=1—m). Cac chi tiéu nay dwoc phat trién theo thoi gian, tuy theo tirng
loai hinh t& chirc van tai va quan diém danh gia.

Wi: Trong sb clia chi tiéu th i. Trong sé (Weighting) nay thé hién mirc dd anh hwéng cla
chi tiéu i so v&i cac chi tiéu khac t¢i ndng lwc canh tranh ctia mét cong ty. Doi véi tivng loai hinh
van tai (van tai tau chuyén hay van tai tau dinh tuyén) va tirng loai hang (hang khé, hang container,
hang 16ng) thi mirc dd &nh hwéng clia cac chi tiéu théng qua céc trong sb clia chung ddi véi VSCI
sé khac nhau.

Trong m chi tiéu co ban néu trén, qéi v&i mdi loai hinh van tai nhat dinh sé c6 mirc do quan
trong khac nhau,’ do vay ma khi tinh chi s4 canh tranh theo tirng loai hinh t6 chirc van tai thi ta can
xac dinh trong so riéng cho tirng chi tiéu.

Viéc xac dinh trong sb cla tirng chi tiéu dwoc thirc hién théng qua viéc diéu tra trén tat ca
cac cong ty tham gia vao thi trudng van tai bién, bao gdbm cac hang van tai, cac nha mai gi&i thué
tau, cac nha dai ly va cac chi hang vé tam quan trong cla cac chi tiéu.

6. Két luan

Viéc xép hang nang lwc canh,tranh cho cac doar)h nghiép van tai bién Viét Nam la hoan toan
c6 thé thye hién duoc va do bdi bat ky mét to chirc xép hang co uy tin hoac mét co quan quan ly
Nha nwéc vé hang hai (Cuc Hang hai Viét Nam, B6 GTVT) hoac dia phwong (S& GTVT).

Viéc xép hang nang lwc canh tranh cho cac doanh nghiép van tai bién Viét Nam Ia can thiét
phai lam ngay, khi ma chi s6 cla nhiéu nganh khac trong nwéc da dwoc cong bo.

Chi s6 VSCI 1a mét chi s6 linh hoat, c6 thé bb sung hoac loai bd mét sé chi tiéu danh gia nao
d6 theo thoi gian, co thé ap dung cho cac cp dd danh gia khac nhau ké tir nganh, dia phwong cho
dén cap qudc gia.
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GIAI PHAP THU HUT HANG HOA TRUNG CHUYEN NOI BIA PEN CAC
BEN CANG KHU VU’C CAI MEP - THI VAI
SOLUTIONS TO ATTRACT INLAND TRANSSHIPMENT GOODS TO CAl
MEP - THI VAI PORTS

TS. BUI THIEN THU; ThS. NGUYEN XUAN TUAN
Cuc Hang hai Viét Nam
Toém tat ,
Bai viét téng hop vé thurc trang dau tw, khai thac cac bén cang khu virc Cai Mép - Thi Vai.
Phén tich nguyén nhén tac dong dén sirc hdp dan hang hoa, déc biét la hang héa trung
chuyén néi dia dén cac bén cang khu virc Cai Mép - Thi Vai. Ttr dé, cung cép cho céc
nha hoach dinh chinh séch mét sé6 gidi phdp cai thién sirc hdp dén hang héa trung
chuyén néi dia, gép phén nang cao hiéu qua khai thac cang bién khu vure.
Abstract
The article summarizes about current status of investing and operating Cai Mep — Thi Vai
ports. The article analyzes cause impact on the attractiveness of goods, especially inland
transshipment goods to Cai mep - Thi Vai ports. Therefrom supplies to policy makers
some solutions to improve inland transshipment good attractiveness, contribute to
improving the operation efficiency of seaports.

1. Patvan dé

D4t nwéc ta co6 bd bién trai dai trén 3.260km, hang trdm viing vinh cé kha nang xay dwng
cang bién, tuy vay, khdng phai vi tri ndo cling cé nhitng diéu kién thuan loi dé phat trién bén cang
nwéc sau. Cai Mép - Thi Vai tinh Ba Ria — Viing Tau 1a mét trong sé it nhivng vi tri dwoc danh gia
la c6 nhitng wu thé vuot troi so véi cac khu vc khac cta Viét Nam, vira c6 diéu kién tw nhién
thuan lgi co thé xay dwng cang bién tiép nhan tau dén hang tram ngan tan vira gan véi Ving kinh
té trong diém phia Nam Ia trung tdm céng nghiép, thwong mai, tai chinh hang dau ca nwéc, déng
gop hon 42% GDP, gan 40% kim ngach xuét khau ca nuwéc [1].

V&i nhivng loi thé vé& diéu kién tw nhién, kinh té xa hoi, quy hoach phat trién Nném cang bién
s6 5 dén ndm 2020, dinh hwéng dén ndm 2030 da xac dinh cang bién Ba Ria - Viing Tau 1a mot
trong 03 cang bién clra ngd quéc té quan trong trong hé théng cang bién Viét Nam cé két hop thuc
hién dich vu trung chuyén container quéc té.

Thwe hién quy hoach phat trién cang bién, khu vwc Cai Mép - Thi Vai da dwoc dau tw cac
bén cé quy mé Ién, hién dai dat tieu chudn quéc té, song hién nay hiéu suét khai thac cac bén
cang rat thap, chi dat khoang 1/5 cong suét thiét ké. Hang hoa xuét nhap khau trén tuyén bién xa
phan I&n van phai trung chuyén qua cac cang khac trong khu viec nhw Héng Kéng, Xin - ga - po
(Singapo)lam anh hwéng Ién dén tinh canh tranh cta hang héa Viét Nam trén trudng quéc té. Do
do, viéc thu hut hang héa trung chuyén néi dia cta Viét Nam dén cac bén cang khu virc Cai Mép -
Thi Vai s& gép phan tang sirc canh tranh ctia hang héa va nang cao hiéu qua khai thac cang bién.

2. Thye trang dau tw, khai thac cang tai khu vwec Cai Mép - Thi Vai

Dén cudi ndm 2013, khu vyc Cai Mép - Thi Vai da dwa vao khai thac 17 bén cang hang kho
trong d6 c6 11 bén hang tdng hop va 06 bén container véi tdng cong sudt khoang 103 triéu
tAn/nam trong d6 bao gébm khoang 21,3 triéu tAn hang téng hop va 6,8 triéu TEU container. Ngoai
ra, hién nay c6 02 bén cang tdng hop va 01 bén cang container khac dang trong giai doan xay
dwng v6&i cong suét thong qua khodng 2,5 triéu tAn hang téng hop va 2,1 triéu TEU container
(khoang 28 triéu tdn/nam) [2]. Nam 2013, Cang Ba Ria Viing Tau théng qua 22,6 triéu tAn hang
kho chiém khoang 22% cong suét cang, riéng hang container dat 945.740 Teu, chiém khoang 14%
cbng suat cac bén container chuyén dung [3].

Béng 1. Cac bén cang chuyén diing container tai Cai Mép - Thj Vai [4],[5]

Tén bén cang c?.;‘guj:g:n.;l( (Tr;gtljl?l.rSD) Nha dau tw Nam hoat déng
Pang hoat dong 6.800.000
SITV 1.100.000 267 SICC + Hutchison (Hongkong) 9/2010
SP-PSA 740.000 240 | Vinalines + CSG + PSA (Singapore) 5/2009
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Ak (o at TK TMBT » g3 = A
Tén béen cang ?ﬁgj:gm) (Triéu USD) Nha dau tw Nam hoat déng
-TCCT - Tan Cang Sai Gon 5/2010
1.500.000 204 . .
-TCIT - TCSG + MOL + Wanhai + Hanjin 01/2011
cMIT 1.150.000 268,6 |  Vinalines + CSG + APMT (Ban 3/2011
Mach)
SSIT 1.570.000 240 | Vinalines + CSG + SSA Marine (My) 2012
ODA Cai Mép 740.000 326,8 Nha nuwéc 2013
Pang xay dwng 1.700.000
Gemalink 1.700.000 300 Gemadept + CMA CGM (Phap)
Téng cong 8.500.000 1.846,4
CingTP.HCM  _ Cang CMTV _ (trung chuyén) (Tung chuyén) _ Cang CMTV Cang 5 TP HCM
000 TEU) (000 TEU) 000 TEU) 1000 TEU) 000 TEU) (000 TEL) (000 TEY) 000 TEL) (000 TEL)
Ngj:ﬂn.j: 26950 1840 855 932 2695 2005 20 5 2180
Bthmmr-——1 HEEIF_._ ________________________________________ 3 fidi A, | ]
“. | Dong Nai e 0 : (= i) - Chiky hagm
7 L = T :,'g',lg, / = = Hisp Phuge
71(20%) h’i‘ \ “#J ';7, N
‘ o \\ﬁ’;j'hgﬁﬂn*ﬁ; 5K TED "

810k TEU = Xalan [90%) f
Hinh 1. Hang xuét - nhap khdu bang dwong bién tir cac cang Nhém 5 [6]

Thoi gian qua cac bén cang khu vic Cai Mép — Thi Vai chuwa phat huy hiéu qua chtre nang
theo quy hoach. Hang hoa tlr Nhém cang bién sé 5 (gom cac cang Tp. H6 Chi Minh, Dong Nai,
Binh Dwong, Ba Ria Ving Tau) di cac tuyén bién xa dén chau Au, chau My phan I&n van dwoc
trung chuyén qua Hong Kéng, Xin - ga - po. Theo s6 liéu nghién ctru ndm 2012, Nhém cang bién
s0 5 thong qua lvgng hang héa xuét nhap khau khoang 4,7 triéu TEU container, trong d6 khoang
1,88 triéu TEU hang xuét nhap khau di/dén chau Au va chau My, tuy nhién lwgng hang van tai trén
tuyén bién xa xuét phat tlr cac bén cang khu vwc Cai Mép - Thi Vai chiém ty trong nhd, khoang
42% dbi v&i hang xuét va khoang 17% déi véi hang nhap khau (Hinh 1).

T thang 5/2009, khi bén cang container dau tién (SP-PSA) dwoc dua vao khai thac, ndm
2010 hang hoéa da co sy dich chuyén dang ké tir khu vire thanh phé H6 Chi Minh ra Viing Tau. Tuy
nhién sy dich chuyé&n nay da khéng duy tri nhw mong dei, hang héa qua cang thanh phé H Chi
Minh c6 sy chirng lai trong nam 2010 nhung tiép tuc tang trwdng nhanh tro lai dé chiém Iinh hang
héa trong nhém cang bién sé 5. Hang héa qua cang bién Viing Tau tang trwdng hon 220% trong
nam 2010 tir 150ngan TEU lén 490 ngan TEU nhwng téng trwdng cham dan ti» nam 2011 tham chi
tang trwéng am trong nam 2013. Dé&n nay, tdng lweng hang container théng qua cang bién Viing
Tau van & dwdi mée 1 triéu TEU/nam (0).

0
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60 452,270 g L N

"
36,2% 12,0% 1,3% 121%
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Hinh 2. Khéi Iweng va tiang truwéng hang khé va hang container qua cang Viing Tau [1]
3. Nguyén nhan tac dong dén sirc hap dan hang qua cang khu vie Cai Mép - Thi Vai

Lwong hang héa qua cac bén cang khu viec Cai Mép — Thi Vai tdng trwdng cham cé thé
dwoc danh gia qua cac nguyén nhan dudi day:

- Dén nam 2013, khu vuc Dédng Nam B6 da thanh l1ap va dwa vao khai thac 91 khu cong
nghiép (KCN) [7], day la cac trung tdm san xuét hang ché tac xuat nhap khau theo dinh hwéng
container héa. Khu viyc Ba Ria — Viing Tau c6 12 KCN véi dién 1.857ha chiém 13% vé sb lwong
va 17% vé dién tich. Hau hét cac KCN tap trung tai thanh phé H6 Chi Minh va vung phu can véi 79
KCN, dién tich 9.179ha, chiém 87% vé sb lwong va 83% vé dién tich. Do kém lgi thé vé khoang
cach van tai va chan hang nhd nén cac bén cang khu virc Cai Mép - Thi Vai c6 sirc hap dan thap
hon so vé&i cac bén cang khu vire thanh phd H6 Chi Minh. (thay . bang dau ;)

- Hién nay cac cang bién I&n trén thé gi¢i déu dwoc phat trién gan lién véi cac trung tam
hau can, logistics sau cang. Trong khi cac trung tdm logistics va cac cang can (ICD) 1a yéu t6 rat
quan trong trong viéc phat trién nguén hang cho cang thi Ba Ria - Viing Tau van chwa hinh thanh
trung tam logistics hau cang hay cac ICD dé hé tro cang bién (0). (thay . béng dau ;)

LI . = iNH PHUSC Yy
] v ﬁ (
TAY fa NH 'I [ 5.KCN L
:>6rg Xoai ~" = > s
[ 5.kCN | g f 1 ICD 23 KCN
.'u uine ] >
SN _BiNH DUONG 7

k.. ., DONG NAI. ¢
| S 22 2Thd Ddu M Mt / )

. e \._ LtonoKhndon
| ..{ b ( 2 —

_LONG/AN

12.KCN
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- - =Sa Tan Ac
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Hinh 3. Phan bé cac KCN va ICD tai khu virc Déng Nam B6

- Két ndi cac bén cang khu vrc Cai Mép - Thj Vai dén chan hang trong néi dia hién tai chu
yeu théng qua mang dwong bo va duwong thay néi dia, chwa co két néi dworng sat Do nang lwc ha
tang giao théng bd han ché, chi phi van tai cao, dong thoi viéc dau tw nang cép mang giao thong
thay ndi dia chwa kip thei nén chwa tao dwoc sire hap dan hang héa dén cang. (thay . bang dau ;)

- Luong hang hoéa dén cang Viing Tau nhé, dong thoi phai chia sé cho nhiéu bén cang da
dau tw trong khu viee Cai Mép - Thi Vai nén moi bén cang khéng du Ivgng hang hoéa dé hap dan
cac hang tau Ion gan két va ma tuyen van tai bién xa. Thuc té so lwong tuyén van tai di chau Au,
chau My da giam tr 16 tuyén xudng con 12 tuyén nam 2011 va con 8 tuyén tir nam 2012.

4. Giai phap thu hat hang héa trung chuyén noi dia dén Cai Mép — Thi Vai

T nhitng phan tich nhw trén, tac gia cho rang co thé trién khai mét s6 giai phap thu hat
hang trung chuyén ndi dia dén cac bén cang khu viec Cai Mép — Thi Vai nhw sau:
4.1. Giai phap ngan han

- Tang cwong dau tw co s& ha tang giao théng két nbi dén cang dé giam chi phi va thoi
gian van tai hang héa xuat nhap khéu, tir cac KCN, cac ICD hién po’ trong ndi dia dén cac bén cang
khu virc Cai Mép — Thi Vai. Trwdc mat la cai thién nang lyc ha tang giao thong dwong bé tir Viing

Tau di thanh pho Hb Chi Minh, Dong Nai va cac khu vwc phu can, ddng thoi ddy nhanh tién do
nang cap tuyén van tai thay noi dia két néi khu vwc Cai Mép — Thi Vai véi thanh phé HS Chi Minh
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va déng bang song Ctru Long dé thu hat hang héa dang phai trung chuyén qua Hong Kéng, Xin -
ga - po vé Cai Mép — Thij Vai;

- Can co s lién két, phdi hop kinh doanh gitra cac chli cang trong khu vire Cai Mép — Thi
Vai dé tap trung hang hoa cho 1 (hodc 2) bén cang giai doan trwdc mat dac biét 1a hang héa van
tai trén tuyen bién xa dé dam bao cho 1 bén cang trong so cac bén cang da dau tw nhanh chéng
dat dwoc quy mo kinh té 16n (xép d& dugc 1 triéu TEU/nam) lam co s¢ thiet lap on dinh cac tuyen
van tai bién xa tr Cai Mép - Thij Vai di chau Au, chau My va tao tién dé hinh thanh cac dich vy ho
tro nhw van tai da phwong thirc, logistics...

) - Ra soat va co giai phap gian tig‘én d6 toan b cac dy an cang dang t\rién khai hoac dang cé
ké hoach trién khai trong 5 nam t&i dé tranh viéc phan tan vé hang héa dong thoi dam bao hiéu
qua dau tw cho cac dy an cang.

4.2. Giai phap dai han

- Thanh 1ap khu vic ty do thwong mai gan véi cac bén cang khu viec Cai Mép - Thi Vai va
khu dich vu hau can logistics (dién tich du I6n thong thuwdng gap khoang 2 lan dién tich cac bén
cang cong lai) dé thu hut hang hoa ciing nhw cac hoat dong dau tw thuwong mai, Bong thoi ket noi
du@ng sat tir khu hau cang Cai Mép — Thj Vai t&i cac KCN cac ICD Ién trong khu virc dé van tai,
tap ket hang hoa;

- Ra soat, diéu chinh quy hoach phat trién cac KCN trong giai doan dén nam 2030 va xa
hon, trong d6 dinh huwéng wu tién phat trien cac KCN san xuat hang ché tac tai Ba Ria - Viing Tau
dé dwa chan hang t&i gan cang bién;

- Diéu phéi phat trién cac cang bién khu virc Dong Nam B theo chirc nang cu thé, trong d6
quy dinh cac tuyén van tai bién xa chi xuat phat tr Ba Ria Ving Tau, han che tiép nhan cac tau
trong tai trén 50.000DWT vao khu virc thanh phd H6 Chi Minh.

5. Két luan

T nhivng ndm 2000, Viét Nam da xay dwng chién lwoc, quy hoach phat trién ha tAng cang
bién nham tan dung nhitng Ii thé vé bién phat trién kinh té dat nuwdc va hoi nhap qubc té. Tuy
nhién dé hé théng cang bién thyc sw phat huy hiéu qua, tao dong Iwc cho phat trién cac Iinh vc
kinh té lién quan, doi hoi viéc dau tw cang bién phai gan lién véi nhivng gidi phap déng bo.

Trén co s& nhirng phan tich vé thyc trang dau tv khai thac cang bién khu vyc Cai Mép - Thi
Vai va thuc t& phat trién cang québc té, tac gia da dé xuét nhirng giai phap tao cho cang Ving Tau
stre thu hut hang hoa dac biét la hang xuét nhap khau dang phai trung chuyen qua Héng Kéng, Xin
- ga - po. Néu cac giai phap néu trén dwoc trién khai triet dé sé gop phan nang cao hiéu qua dau
tw, khai thac ha tAng cang trong khu vuc, nang vi thé clia cang bién Viét Nam, gidm gia thanh va
téng strc canh tranh hang héa xuét nhap khau.
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TiNH TOAN DAO DONG TU DO CUA CAU LIEN TUC BANG PHUONG PHAP
MA TRAN CHUYEN TIEP
CALCULATION THE FREE VIBRATION OF CONTINUOUS BRIDGES
BY TRANSFER MATRIX METHOD

SV. NGO VIET ANH, DO DBINH PHU
ThS. LE TUNG ANH
Khoa Céng trinh, Trirong DHHH Viét Nam
Tém tat
Dao déng tw do dong vai tro rat quan trong trong viéc tinh toan én dinh dong luc hoc
cong trinh céu. Trong bai bao nay, cac tac gia trinh bay phwong phap ma trgn chuyén
tiép (ma trén truyén) [2] dé tinh toan dao déng tw do cda cdu lién tuc.
Abstract
The free vibration plays an important role in the calculation of bridges dynamic stability.
In this paper, the authors present the Transfer Matrix Method (TMM) [2] in order to
calculate the free vibration of continuous bridges.

1. Dat van dé

Trong tinh toan &n dinh dong lwc hoc cong trinh cau, mét van dé quan trong 1a tinh toan dao
dong tw do cGa dam cau. Trén co sé tinh toan dao déng tw do, chiing ta c6 thé tranh dwoc hién
twong cong hwdng do tac dung ctia doan tai trong di dong cling nhw cé thé tinh toan tiép dao dong
cwdng blrc ctia dam cau. Hién nay, dé tinh toan tan sb dao déng tw do thwéng thwe hién theo cac
phwong phap gan dung (Ritz, Rayleigh, ...), d6i v&i dw an I&n mdi c6 diéu kién thi nghiém trén mo
hinh vat ly. Trong pham vi bai bao nay, cac tac gia sé nghién ctru sir dung phwong phap ma tran
chuyén tiép (ma tran truyén) dé tinh toan tan sb dao dong tw do cho cau lién tuc co tiét dién bién
ddi. Phan cudi cha bai bao la mét vi du tinh toan mé phdng sé, ap dung cho mét céng trinh cau
thuc té. Sau d6 sé so sanh véi két qua tinh toan bang phan mém Sap 2000, tir d6 rat ra do tin cay
cta chwong trinh tinh.

2. Co s& ly thuyét
2.1. Ma tran chuyén tiép cua doan dam cé tiét dién khéng déi chiu dao déng uén [2]

Xét mot doan dam chiéu dai |, ky hiéu doan dam bang chi j, d4u bén phai cua doan dam ky
hiéu (j+1) va bén trai ky hiéu (j). Lwc cat va mémen ubn & ddu mut dwoc biéu dién theo hinh 1:

Sik B

Hinh 1. So' @6 biéu dién doan dam thir j

Phwong trinh vi phan dao ddng uén ctia dam khi dao déng tw do:

o'z 0%z
Trong do6:

z - chuyén vij ubn clia dam khi dao déng; (viét hoa chi¥ Chuyén)

EJ - d6 cirng chéng udn cta dam;

m - khéi lwgng trén mét don vi dai cta dam;

Chuyén vj ubn ctia ddm khi dao déng tw do cé thé dwoc tinh: z = y(x).sinat 2)

Thay (2) vao (1) nhan dwoc:
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®*m

EJ

o - tan s géc dao dong tw do clia dam.

y" (x) - By(x) = 0 vei f = 3)

Nghiém ctia phwong trinh (3) cé thé dwéi dang:

y(x) = as(chpx + cospx) + ax(shpx + singx) + as(chpx - cospx) + as(shpx - sinpx)  (4)
Lan lwot l4y dao ham (4) theo x; thay x = | vao y(x), y'(x), y"(X), y"(x) va tap hop lai:
yl)=a(C+c)+a,(S+s)+a,(C-c)+a,(S-9)
y'(D=2aB(S-s)+a,8(C+c)+a,5(S+s)+a,B(C—c)
y'(l)=a *(C~c)+a, (S—s)+a,B°(C+c)+a,°(S +9)
y"() =2, f°(S +8)+8,°(C~c)+a,5°(S —s) +a,°(C +¢)
Trong d6 ky hiéu: C =chg; c =cosf, S =shg; s =singl.
Pua hé phwong trinh (5) vé dang ma tran sau:

®)

y() ] [C+c  S+s C-c S-s | |a
vty | |Bs-9) BC+0) Bs+s) pC-0) ||,
y'() [ | BAC—c) BA(S—3) BAC+e) B(S+S) | |a,
y"()] | p(S+s) B(C—c) B (S-5) F(C+0)] |a,

Phwong trinh (6) 1a hé thirc biéu dién dang ma tran véc to' yj+1 clia doan thdng & muat bén

phai x = |. D& tim hé thic trén cGa doan thdng & dau mut bén trai, thay x = 0 vao hé phwong trinh
(4) va (5) va tap hgp dwéi dang ma tran:

hoac: y1=A.a (6)

y(0) 2 0 0 0 a

yo | [0 28 0 0 a, o

y"(0) - 0 0 Zﬂz 0 : a, ho&c viét thu gon:yj=B.a (7)
" 3

y"(©)) |0 0 0 28 |a,

T (7) rdt ra: a = BL.y; v&i B! la ma tran nghich dao cua B

Thay a vao (6) dwa dén hé thirc lién hé gitra yj«1 vayj: yj1 = A.B1.yj (8)
‘ T
Trong thwc té tinh toan thwong gép ma tran cot: r= {y o M Q} 9)

Dé tim lién hé gitra r va y can chd y quan hé lwc cét va mémen udn ctia dam véi y" va y™:
M =EJy"(X) ; Q=-EBJy"(X) (10)
Lap hé thirc gilray var:
y 1 0 0 0 y
¢ o 1 0 0 y' y
= . hoacvietgon:r=R=T.y (12)
M 0 0 EJ 0 y
Q 0 0 0 -EJ | |Yy"
T (11) ratra:y = T1.r v&i T la ma tran nghich ddo cta T.
Thay y vao (8): T-L.ri+1A.B-L.T-Lrj hoac ri+1=T.A.BLTLr; ri+1 = C.rj (12)
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Viét ky hiéu dang: C = T.A.B-L.T1 |a ma tran chuyén tiép cta doan thdng tr mut (j+1) — (j)
Thay thé cac matran T, A, B tir (11), (7), (6) dé tinh C, két qué nhan dwoc nhw sau:

(C +c¢) (S+s)/f (C—c)/ BPFI —(S—s)/ B°EJ
c_1[(-9)8 (C +¢) (S+s)/ BEJ —(C—c)/ B2EJ 13)
T 2[(C-c)EJB2  (S—-S)EJB  (C+c) —(S+s)/

~(S+5)EJB® —(C-C)EIB®> —(S—9)8 (C +c)

~ Matran chuyén tiép C dwoc ding dé tinh toan tan sb riéng ctia hé dam, khung khi dao déng
udn, sé dwoc ap dung dé tinh toan & phan tiép theo.

2.2. Dam twa trén nhiéu géi cing [2]

Cac ma tran chuyén tiép da lap dwgc trong phan trén khong thé dung tinh tryc tiép cho
trwong hop truc hoac dam twa trén nhiéu goi cirng. Trong phan nay ching ta sé tim moét dang ma
tran dé co thé giadi quyét dwoc bai toan nay.

Cho dam cé tiét dién thay ddi, twa trén n gdi cirng dwoc danh sb tr 1 dén n nhw hinh 2:
| ]

~ N N N A
(—= "

o _ Hinh 2. So d6 dam twa trén cdc goi cirng o
C?t dam thénh nhjéu doan & cac di‘ém c6 gobi twa. Ta co thé 1ap ma tran chuyén tiép cla
doan thang & 2 dau c6 gdi twa cirng, v&i diéu kién bién:

Yia=Y;=0 (14)
Theo cong thirc (8) ta 1ap lién hé chuyén tiép ctia doan thang j, viét dwéi dang ky hiéu:

Yy Cll C12 C13 C14 y

¢ _ Cau C Cus C, _ ¢

M CZl C32 C33 C34 M

Qlin |c, ¢, C, C,l|QJ;

‘ ‘ (15)
Vé&i dieu kién bién & trén, tr hang th 1 clia (15) va tlr cac hang 2 va 3 lan lwot rdt ra:
@ ¢
G 1 I P
J

i
T (16) co thé viét va bién dbi nhu sau:

- ¢ - -G G 4 (17)
O_[ClZ C:13 {M}J +C14'Qj Qj _|: C14 C14:|' {M}J

V&i Q; tim dwoc & (17), lap hé thirc:

¢ 1 0 R 1 0

M = 0 1 {é} |:f/| :| — I: 222 223 224:|. 0 1 {f/l }

Q i _ﬁ B % j j+1 32 33 34 _ﬁ B ClS j
C14 Cl4 C14 C14
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Sau khi nhan 2 ma tran, hé thirc chuyén tiép clia doan dam j v&i 2 dau cé gbi twa cirng:

Trong do: [Cﬂ = |:C1i1 Cl: } _

C C
Cy —Cy C_lz Cyp —Cy C_13
14 14 {(P
C C. |(M
Cy, —Cyy C_z Cos —Cyy C_ij

C21 C22

3. Tinh toan thyc té ) o ‘ )
Cau lién tuc 3 nhip co tiet dién bién doi, chiéu dai 233m véi so d6 nhip 65+103+65m nhw
hinh 3. Cac thong s6 EJ, m, | dwgec trinh bay chi tiét trong [4].

 S—s

el R

cS-sC (cC-1)/pEJ
—2sSPEJ  cS-sC

03m 65m

(18)

(19)

Hinh 3. Mé hinh céu lién tuc 3 nhjp cé tiét dién bién déi

) Trong vi du nay, ta lap dwoc ham da thire f(w) bac n. SL’lj dung phuwong phap tim nghiém
bang phan mém Maple thdng qua viéc tim diem giao cat gilra do thi ham f(w) va truc hoanh, tim
dwoc cac nghiém la cac tan so dao déng riéng w nhuw trén hinh 4.

-1 wra't—

-2 win't—

EEEN T

-4 wla't—

-5 win't—

-8 wla't—

-7 =it

w[rad /s]

T
El 1

Hinh 4. Két qua tinh ton tan sé dao déng riéng cda cau

Béng 1. So sanh két qua tinh toan

Tansériéng | Phuong phap phan ti hru han | Phwong phap ma tran chuyén tiép | Sai s6
(rad/s) (str dung phan mém Sap 2000) (%)
w1 491 5,02 2,19
w2 10,12 10,63 4,80
w3 12,85 13,85 7,22
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4. Két luan

Muc dich cta bai b4o nay la trinh bay phwong phap ma tran chuyén tiép (ma tran truyén) dé
tinh toan tan s dao ddng riéng cla cau lién tuc. Phwong phap nay dac biét phu hop véi cac két
céu dang dam lién tuc c6 tiét dién thay ddi. Tuy nhién, né chi thich hop véi viéc 1ap trinh tinh toan
trén may tinh c6 cau hinh manh vi khéi lwong tinh toan rat Ién khi chia nhé két cau dé tang mac do
chinh x&c cua két qua (trong vi du tinh toan & trén, cac tac gia da chia ciu thanh 37 doan dam cé
EJ, m, I khac nhau; nhu vay, theo ly thuyét phai nhan 37 ma tran cap 4 dé tim ra phwong trinh phi
tuyén an sbé w). Chwong trinh tinh da thiét lap cho két qua tinh toan phu hop tt vai két qua tinh
toan bang phan mém Sap 2000, diéu d6 khang dinh sy dung dan cua chuo’ng trinh tinh. Hwong
phat trién tiép cha bai bao 1a nghién ctu tinh toan dao déng cwdng birc cia cu lién tuc bang
phwong phap da néu trén.
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Ngwoi phan bién: TS. Tham Béi Chau

MOT SO THANH TUU TREN LINH VUC KINH TE HANG HAI O HAI PHONG
(2005 - 2010)
ACHIEVEMENTS OF MARITIME ECONOMY IN HAIPHONG (2005 - 2010)
ThS. NGUYEN THI THANH
Khoa Ly luén Chinh tri, Trwong DHHH Viét Nam
Tom tat
Kinh té hang hai la mét thé manh cla Thanh phb Hai Phong. Bai viét phan tich mot s
thanh twu trén linh vuc kinh té hang héi & Hai Phong (2005 - 2010), bao gém: vén téi bién
(van tai hanh khéch va van tai hang héa), dich vu cédng bién, céng nghiép déng va stra
chira tau bién.
Abstract
Maritime Economy is the strength of Haiphong City. The paper would analyze a number
of achievements in the field of maritime economy in Haiphong (2005 - 2010), including
sea transport (passenger transport and freight), port services, shipbuilding and repairing
industry.
1. Gi¢i thiéu
Trong Quyét dinh s6 1601/QD - TTg dwoc Tha twéng phé duyét ngay 15/10/2009 da néu rd
muc tiéu ctia Chién lwoc bién Viét Nam dén ndm 2020 (Nham thwc hién Nghi quyét Chién lwoc
bién Viét Nam dén nam 2020 cia Ban Chap hanh Trung wong Dang khoa X dé ra), kinh t& hang
hai ding th(r hai va sau ndm 2020 kinh t& hang hai ding dau trong 5 linh vwec phat trién kinh té
bién; ddng thdi gop phan ciing cb an ninh, quéc phong cltia dat nwédc. La thanh phd cang quéc té,
db thi loai | cAp quéc gia, trung tam céng nghiép, thwong mai, dich vy, du lich cta Viét Nam va khu
vire duyén hai, gitr vi tri trong yéu vé& an ninh - qudc phong, Hai Phong dugc xac dinh 1a mét trung
tam phat trién kinh té bién cta quéc gia. Trong do, kinh t& hang hai dwoc coi la mot thé manh cua
Thanh phé.
2. Déi v&i van tai bién
Van tai bién 1a mot ndi dung quan trong cla phat trién kinh t& hang hai & Hai Phong. Nhirng
két qua van tai bién dat dwoc trén hai khia canh: van tai hanh khach va van tai hang hoa.
2.1. Van tai hanh khach

Viét Nam c6 3.260 km b& bién, nam & vi tri xung yéu trén bién Dong, thuan loi cho van tai
hang hod, hanh khach va phat trién du lich béng tau bién. Tuy nhién, nganh hang hai Viét Nam va
doi tau bién chi yéu lam nhiém vu van tai hang hod, con van tai hanh khach va du lich trén bién
gan nhw tir 1au bi bé tréng, khong may hap dan déi véi cac cha tau.
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Trong th&i gian qua, bén canh hoat dong van chuyén hanh khach béng dwong bd thi van
chuyén hanh khach bang dwéng bién ciing ¢é nhirtng déng gép khéng nhd. Hoat déng nay chi yéu
tap trung déi voi khu viec van tai hanh khach noi dia, dac biét trén tuyén Hai Phong - Cat Ba - Hai
Phong. Théng ké khdi lwong hanh khach van chuyén va luan chuyén trong nhivng ndm gan day co6
thé thay qua bang 1.

Bang 1. Khéi lvong hanh khéch véan chuyén va ludn chuyén & Hai Phong

Khdi lwong hanh khach van chuyén | Khoéi lwong hanh khach luan chuyén
(1000 ngu&i) (triéu nguwdi.km)

Nam ) Chiara ) Chia ra

Téng sb DPudng bod Puong Téng sb DPudng b Puong

thay thay

2005 17.860 15.267 2.593 598,7 570,1 28,6
2006 22.692 20.040 2.652 756,0 725,8 30,2
2007 25.938 22.706 3.232 1.017,0 979,0 38,0
2008 29.017 26.188 2.829 1.138,3 1.106,2 32,1
2009 27.782 25.555 2.227 1.043,1 1.017,5 25,5
2010 29.250 26.704 2.546 1.051,7 1.023,7 28,0

[Nguén: Nién giam théng ké Hai Phong, ndm 2011]

Nhin vao bang 1 c6 thé thay, viéc van chuyén va luan chuyén hanh khach cé xu hwéng téng
trong nhitng nam 2005, 2006, 2007. V& khéi lwong hanh khach van chuyén: nam 2005 Ia
2.593.000 nguoi, dén nam 2006 la 2.652.000 ngudi, va dén ndm 2007 1a 3.232.000 nguwdi. Vé
khéi lwong hanh khach luan chuyén: ndm 2005 |4 28,6 triéu ngudi.km, dén nam 2006 la 30,2 triéu
nguwdi.km, ndm 2007 dat 38,0 triéu ngudi.km. Nhwng dén giai doan 2008, 2009, hoat ddng van
chuyén, luan chuyén hanh khach lai c6 sy sut gidm rd rét. Khdi lwong hanh khach van chuyén nam
2008 gidam xubng 2.829.000 ngudi, nam 2009 tiép tuc gidm manh, con 2.227.000 nguwdi (chi dat
78,7%). Khéi lwong hanh khach luan chuyén ndm 2008 gidm xubng 32,1 triéu ngudi.km va ndm
2009 la 25,5 triéu ngudi.km. Dén nam 2010 da cé sw gia tang tr& lai, dat dwoc khéi lwong van
chuyén 2.546.000 nguwdi va khéi lwong luan chuyén 28,0 triéu ngwdi.km, véi toe do ting twong
tng la 114,3% va 109,7%.

Xét trong téng s6 khdi lvgng hanh khach van chuyén va luan chuyén ctia Hai Phong thi hoat
dong van tai bién chiém ty 1& con rat khiém tén, chi yéu 1a van tai bang dwong bd. Piéu nay dé
hi’éu vi tinh wu viét cda viéc lwa chon phuwong tigf:n dwong bd phuc vu di lai c‘l]a hanh khach hon
han so \(é’i viéc lwa cf]c_)n phuwong tién du’{)’ng bién. Nhung cﬁpg dat ra yéu cau cho van tai hanh
khach bang dwdng bién cda Hai Phong can phai quan tam déi méi phwong thirc hoat déng kinh
doanh cho hiéu qua.

2.2. Van tai hang héa

Trong linh vuc van tai bién,fy Hai Phong thi van tai hang héa dwoc coi la hoat dong chui yéu.
Van tai hang héa bang duong bién gilr vai trd hét sikc quan trong trong Iwu thong hang hoa & Hai
Phodng, Ia Chf]’|l,PC trong xuat khau hang héa ra thj trwong cac nwdc trén the gioi (chiem den
khoang 90% ddi v&i hoat dong xuat khau hang hoa).

Trén co s¢ so sanh gitra dwdng bo va duong bién trong hoat dong van chuyén, luan chuyén
hang héa & Hai Phong, tac gid dwa ra sb liéu cu thé trong bang 2.

Bang 2. Khéi lvong hang héa vén chuyén va luan chuyén & Hai Phong

Khéi lwong hang héa van chuyén Khéi lwong hang héa luan chuyén
N&m (1000 tan) _ (triéu tén.km)_
Téng sb ___Chiara_ - Téng sb ___Chiara_ -
BPudng bd | Buwdng thuy BPudng by | Bwong thay
2005 25.373 19.022 6.351 6.419,4 1.578,4 4.841,0
2006 26.123 19.882 6.241 7.030,0 2.089,0 4.941,0
2007 31.871 23.438 8.433 8.137,8 2.528,4 5.609,4
2008 40.494 27.883 12.611 9.998,3 2.756,3 7.242,0
Tap chi Khoa hoc Céng nghé Hang hai S6 39 — 08/2014 102




2009 47.053 33.658 13.395 15.798,3 2.775,6 13.022,7

2010 56.599 39.850 16.749 18.238,3 3.156,0 15.082,3

[Nguén: Nién giam théng ké Hai Phong, ndm 2011]

C6 thé thay khéi lwong hang héa van chuyén va luan chuyén bing dwéng bién ting déu
trong cac nam tlr 2005 dén 2010. Khdi lwgng hang héa van chuyén ndm 2005 dat 6.351.000 tan
(tang 109,5%), ndm 2006 dat 6.241.000 tan (98,3%), ndm 2007 dat 8.433.000 tan (tang 135,1%),
nam 2008 dat 12.611.000 tan (tdng 149,5%), nd&m 2009 dat 13.395.000 tan (tdng 106,2%), nam
2010 dat 16.749.000 tan (tang 125,0%).

Khéi lwgng hang héa luan chuyén nam 2005 dat 4.841,0 triéu tAn.km (tdng 136,6%), ndm
2006 dat 4.941,0 triéu tAn.km (102,1%), nam 2007 dat 5.609,4 triéu tAn.km (t&ng 113,5%), ndm
2008 dat 7.242,0 triéu tAn.km (tdng 129,1%), ndm 2009 dat 13.022,7 triéu tAn.km (tang 179,8%),
nam 2010 dat 15.082,3 triéu tn.km (tdng 115,8%).

3. Béi véi dich vu cang bién

Cang Hai Phong nam trén tuyén dwong giao thong trén bién, két ndi Singapo véi Hong
Kéng va cac cang cta bong A, BDong Bac A. Nam 1999, khi duw bao lwgng hang héa théng qua
cang bién Hai Phong, nhiéu y kién cho rang, dén nam 2010, lwgng hang héa théng qua dat khoang
8,5 triéu tAn. Nhwng Hai Phong da chirng minh sy vwot trdi khi nam 2010 dat téi 38,4 triéu tan; va
nadm 2011 la 43 triéu tan, twong dwong véi ngudn thu hai quan khodng 40.000 ty déng. Lwong
hang qua Cang tdng ky luc, vuot xa dw bao chinh la sw khdng dinh, Hai Phong kién dinh muc tiéu
phat trién kinh t& hang hai, gan véi kinh té cang bién.

Viéc hoan thién céc tiéu chuan ky thuat dé nang cao sirc canh tranh; duy tri, phat trién cac
mdi quan hé déi ngoai, tdng cwéng tiép thi, tim kiém, xuc tién théng tin thi trweng cho khéi cang...
dwa ban hang dén véi Hai Phong nhiéu hon, mat dd tau hang cé mét tai cac cang bién Hai Phong
ciing day lén. Hién Hai Phong 1a dia phwong di dau ca nwéc vé cang bién khi co téi 35 doanh
nghiép khai thac cang véi téng chiéu dai ciu cang hon 10,5 km, chiém 1/4 chiéu dai cau cang cla
ca nwdc. Hé thdng thiét bi bbc xép tai cac cang thudc hang tbi tan cta thé gi¢i nhu cdu dan QC tai
Cang Hai Phong v&i sirc nang 50 tan trd 1&n, hé théng can truc chan dé sirc nang 40 tan tai cac
cang va céc loai xe nang hang hién dai, xép d& gan 110 tAn/ngay, tang gép 3 1an so v&i ndm 2005.

Khéng chi tang vé sé lwong hang hoéa théng qua, doanh thu cla cac cang bién ciing tang
trwdng dang ké khi chuyén huéng sang xép d& hang container, mét hang chiém ty trong cao trong
gia tri san xuat. Nam 2011, Cang Hai Phong dat san lwong xép d& 17,5 triéu tan, tang gan 2 triéu
tdn so v&i nam 2010. Doanh nghiép tap trung vao chuyén déi Tan Cang Dinh Vi thanh cang
container chuyén dung, mé rong hé thdng kho bai, dau tw can truc, ciu dan dé dap (rng nhu cau
phét trién. Khong chi Cang Hai Phong, Cong ty CP Cang Poan X4 ciing dau tw hon 30 ty dong lap
can truc chan dé 40 tan phuc vu viéc xép d& container.

Bang 3. M6t sé chi tiéu chd yéu ciia Céng Hai Phong

Dt‘I,’;]"h"! 2000 2005 2008 2009 2010
Tong so CNVC binh quan |\ o 5.350 5.022 3.504 3.679 3.614
trong danh séch
Dién tich bai chtra hang 1000m? 377,6 258,6 394,0 394,0 394,0
Téng s6 tau vao cang Tau 1.559 2.011 2.443 2.410 2.649
Tau trong nwéc Tau 542 1.149 969 1.011 1.211
Tau nwéc ngoai Tau 1.017 862 1.474 1.399 1.438

Khéi lwong hang hoéa théng

2 AN 1000 tan 12.465 14.857 28.572 31.748 35.323
qua cang trén dia ban

Khéi lwong hang hoéa théng

qua cang chinh 1000 tan 7.645 10.512 13.969 14.370 15.689

Hang xuét 1000 tén 1.234 2.349 3.244 2.376 2.862
Hang nhép 1000 tan 3.586 5.197 7.634 8.226 7572
Hang ndi dia 1000 tan 2.825 2.966 3.091 3.768 5.255

[Nguén: Nién giam théng ké Hai Phong, nam 2011]

~ Ghi cha: Tree chi tiéu khéi Iwong hang héa théng qua céc cang trén dia ban Thanh
pho Hai Phong, cdc chi tiéu con lai chi cta riéng cang chinh (Cang Hai Phong)
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Thanh phd da dwa ra mot sb dy an trong diém can wu tién dau tw trong giai doan 2006 -
2010 nh&dm phat huy tot tiém nang, thé manh cta minh, trong d6, c6 nhitng dy an Ién dau tw vao
cang bién v6&i sb vdn dau tw 18n dén hang nghin ty ddng. Co thé theo dai trong bang 4.

Bang 4. Mot sé dw an trong diém wu tién déu tw giai doan 2006 - 2010 .
Don vi: Ty dong

TT Tén dwan Todnxg mtre Nguén vén
au tw
Cai tao Cang Hai Phong giai doan |l 1.772 Ngan sach, tin dung
Xay dwng Cang ctra ngd Lach Huyén 15.400 Ngan séach, huy dong
Xay dung Cau Pinh Vi - Cat Hai 3.950 Ngan sach
Xay Cang téng hop Dinh Vi giai doan I 600 Von tw c6, huy dong
Xay Cang téng hop Dinh Vi giai doan Il 300 Von ty ¢, huy dong

[Ngudn: Vién Chién Iwoc phét trién - B6 Ké hoach dau tw, 2006]

Riéng dbi v&i dy an Cang ctra ngd quéc té Lach Huyén, sau khi hoan thanh cé kha nang
tiép nhan cac tau co6 strc ché 16n tir 30.000 dén 80.000 tan, trong do cé tau container.

UBND Thanh phd Hai Phong da cap gidy chirng nhan dau tw cho phép Cong ty CP van tai
x&ng dau Vipco thuc hién dau tw giai doan 1 cum kho céng container hda dau tai ban dao Dinh Vi,
Quan Hai An v&i tdng von dau tw 481 ty ddng, trén dién tich st dung 1a 380.000 m2. Thoi gian thuc
hién 45 nam. Quy mé dau tw xay dwng cum cang xang dau gébm: 1 cadng nhap dau loai tau trong tai
dén 20.000 DWT va 1 cang xuét dau cho sa lan trong tai dén 5.000 DWT; cac kho chra xdng dau
va cac cong trinh ky thuat phu tro ddng bd khac. Cum cang container gdbm 2 cang cap tau
container cho tau trong tai dén 30.000 DWT; hé théng bai chira container dién tich 36.000 m2,
xwdng stra chira dién tich 600 m? va cac cong trinh phu tro.

Trén dia ban Thanh phd con c6 nhirtng cadng chuyén dung nhw Cang dau Thuong Ly, Cang
xi mang Chinh Phong, Cang thuy san Ha Long... Hang ndm, nhitng cadng nay ciing dwoc dau tw
nang cap nham duy tri va gia tdng nang lwc bbc xép.

Hé thdng dén bién cling khong ngirng dwoc diu tw nang cdp. Tl nam 2002 dén nay, dw an
dau tw, nang cap hé thdng dén bién da dwoc thye hién. Dy an cé tdng mirc dau tw la 70 ty dong
trong dé 22 ty danh cho xay dwng va 48 ty cho trang thiét bi dén bién, mét phan t& ngudn vén ngan
sach Nha nwéc va von vay ODA clia Tay Ban Nha. Muc dich ctia dy an la xay dwng, hién dai hoa
32 dén bién nam doc theo tuyén tlr Bac vao Nam, xay mai 16 dén bién, cai tao nang cap 16 dén
khéc, trong d6 c6 6 dén cap 1, c6 3 dén cap 2, c6 9 dén cap 3 va 14 dén cép 4.

4. P6i v&i cong nghiép déng va stra chira tau bién

Nganh cdng nghiép dong tau duwgc xac dinh Ia mét trong nhirng nganh céng nghiép mi
nhon trong chién lwoc phat trién cong nghiép clia nuwéc ta, dwoc Chinh phi va Thanh phé quan
tam v&i muc tiéu dwa Hai Phong tré thanh trung tam céng nghiép déng tau I1&n clia ca nworc.

Trén dia ban Thanh phé Hai Phong hién cé khoang 50 doanh nghiép déng méi va stra chiva
tau bién, chiém khoang 50% doanh nghiép déng tau cta quéc gia. T ché chi déng dwoc nhivng
con tau van tai c& nho tir 400 dén 1.400 tan, dén nay nhirng k§ sw va cong nhan Hai Phong da
dong dwoc nhirng tau bién co trong tai 16n, chat lwong cao, mau méa dep, dat tiéu chuan kiém dinh
nghiém ngét cGa hang hai quéc té tir 22.500 tAn dén 36.000 tan va 53.000 tAn xuat khau ra thi
trwong nwéc ngoai. T ndm 2005 dén nam 2010, cac doanh nghiép déng tau da huy déng hang
nghin ty ddng nang cap cac u, trién da cho phép déng cac chiing loai tau trong tai tir 6.500 tan dén
100.000 tén.

T& ndm 2010 dén nay la thoi diém cac doanh nghiép déng tau & Hai Phong lao dao. Véi sw
chi dao, hé tro tich cuc clia Chinh pha, cac cip, cac nganh cé lién quan, cac doanh nghiép déng
tau da dan tirng bwdc cing ¢ va dn dinh san xuét. Cac doanh nghiép déng tau & Hai Phong da
tap trung thwe hién tai co' cau ba linh vie chinh theo chi dao. Trong d9, tap trung vao céng nghiép
doéng va stra chiva tau bién véi quy md phu hop; cong nghiép phu tre phuc vu cho viéc déng va
stra chira tau bién va dao tao nang cao tay nghé cho doi ngii can bd, cdng nhan céng nghiép tau
bién. Day la mét cong viéc day kho khan, gian khd va phic tap. Cac doanh nghiép da chuyén
nhwong, sap nhap, giai thé, thoai vén, ban cd phiéu nhitng don vi kinh doanh khéng hiéu qua,
nhirng cong ty khéng thudc nganh nghé kinh doanh chinh, dé tap trung cho nganh nghé san xuét
chinh va nhitng don vi hoat dong ¢6 1ai, nhdm tirng buéc ciing cb, 6n dinh va phat trién. Day méi
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chi 1a nhitng két qua bwdc ddu dang phan khéi, danh dau chu trwong ding dan cia Nha nwéc
trong chi dao, diéu hanh tai co cAu nganh céng nghiép doéng tau, dac biét 1a vdi cac doanh nghiép
dong tau tai Hai Phong. Cung véi d6 1a sy hé tro tich cuc cla cac cap chinh quyén, cac nganh
chrc nang va quan trong hon 1a sw nd lwc phan dau khéng mét méi cla ddi ngl can bd, cong
nhan, lao déng - nhirng ngudi tho dong tau Hai Phong virng vang trong thir thach, né lwc vuot kho
vuon lén.
5. Két luan

Ngay 29 thang 4 ndm 2009, tai ky hop th® 15 H6i ddng nhan dan Thanh phd Hai Phong
khéa XIIl da théng qua Nghi quyét s6 01/2009/NQ-HDND vé phat trién kinh té bién Thanh phd Hai
Phong dén nam 2015, dinh huwéng dén nam 2020. Bé an nay cho dén _nay van la dé an cép dia
phwong dau tién, duy nhét ban tryc dién téi van dé phat trién kinh té bién, trong d6 dac biét nhan
manh dén nodi dung phat trién kinh té hang hai. Cé thé thay, kinh té hang hai v&i cac ndi dung cla
né dwoc dic biét coi trong trong phét trién kinh té bién & Thanh phb Hai Phong.
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Nguwoi phan bién: TS. Vi Tru Phi

DPONG CO DIESEL TAU THUY HIEN DAI VA MOT SO GIAI PHAP KY THUAT
NHAM GIAM PHAT THAI O NHIEM KHI XA
MODERN DIESELS AND TECHNOLOGIES FOR REDUCING EMISSION
TS. NGUYEN HUY HAO
Khoa May tau bién, Trurong PHHH Viét Nam
Tém tit
O nhiém khi x4 déng co diesel tau thdy la van dé dang duoc quan tadm trén toan thé gidi.
Kiém soat 6 nhiém khi xa cé thé dwoc thurc hién nho viéc hoan thién vé két cau ciing nhuw
néng cao chét lurong céng tac cta déng co. Noi dung bai bao gidi thiéu mot sé gidi phép
ky thuat nham gidm phét thai 6 nhiém khi x& cho cac dong co diesel tau thiy c& I6n hién
dai.
Abstract
Emission from marine diesels is always concerned in the world, it can be controlled by
optimisation of diesel design and operation. The paper outlines somes technologies
available, being developed or already in use in modern marine diesel engines to reduce the exhaust
emission.

1. Dat van dé

Bbong co diesel tau thL’Jy hién nay v&i cac dac diém vuwot troi so véi cac loai ddong co nhiét
khac dang ngay cang duwoc st dung phd bién trong trang tri /dong lwc tau bién. Tuy nhién khi xa
cla dong co diesel tau thuy dac biét 1a cac ddng co cong suét I&n trén cac tau siéu trong ciing 1a
ngudn gay 6 nhiém I&n dbi véi mai trweng khong khi trén trai dét.

. O nhiém tr khi xa dong co’ diesel tau thlly gay ra bdi cac thanh phan doc hai khac nhau, bao
gom:
- Céc khi NOx (nitrogen oxides);
- CAc khi SO« (sunphur oxides);
- Khi COz2 (carbon dioxide);
- Khoi;
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- HC, CO (carbon monoxide) va mudi...

Nham kiém soéat sw gia tang 0 nhiém méi trwerng khéng khi tr khi x& dong co diesel tau
thay, nhiéu hiép wéc, cong wéc quédce té da ra doi nhw Nghi dinh thw Kyoto ¢ hiéu Iwc tr ngay
16.2.2005 lién quan dén phat thai cac khi nha kinh hay Phu luc VI trong cong woc quéc té vé ngan
ngra 6 nhiém méi trwdng bién co6 hiéu luc tir ngay 19.5.2005 lién quan dén viéc phat thai NOx va
SOx. Khéng nhirng vay, tiéu chuadn vé mc dd phat thai doc hai trong khi x& dong co diesel ciing
ngay cang duoc that chat hon. Chinh vi 18 d6, dé cac tau bién dwoc phép lwu hanh va quan trong
hon nhdm bao vé mai trudng khong khi khdi tac dong tir ngudn khi xa 6 nhiém, cac nha thiét ké va
ngwdi khai thac da phai luén ludén nghién ctru hoan thién két cAu dong co, nang cao chét lwgng khai
thac va tim ra cac gidi phap k§ thuat nhdm han ché t&i mc thidp nhat co thé mirc dd phat thai doc
hai trong khi x& dong co diesel.

2. Mot s6 giai phap ky thuat nhdm kiém soat phat thai 6 nhiém khi xa dong co’ diesel tau thay
hién dai

2.1. Ung dung céng nghé phun nhién liéu diéu khién dién ti.

Trong déng co diesel tau thdy, chat lwong cta qua trinh chay khéng chi cé y nghia quyét
dinh dén kha nang phat ra cong suét va tinh kinh t& ctia ddng co ma con anh hwéng dén mirc do
phat thai cac chat doc hai trong khi x& dong co' nhuw NOx, HC, mudi va khéi. Chéat lwong qua trinh
chay clia dong co lién quan truc tlép dén chét lbong phun swong va tao hén hop. Phan lon cac
dong diesel tau thay hién nay déu s dung phwong phap cap nhién liéu kiéu truc tiép, trong d6 cac
bom cao ap duoc dan dong bdi truc cam co khi sé& cap nhién liéu tryc tiép t&i voi phun. Véi
phwong phap cép nhién liéu nhw vay, & cac ché dé nhé tai chat lwgng phun swong kém lam gidm
chét lwong qua trinh chay dan dén lam tang cac thanh phan HC, mudi va khéi trong khi xa.

Dé khic phuc nhwoc diém nay, & cac dong co diesel thap téc cong suét Ién cac nha ché tao
da trng dung cong nghé phun nhién liéu kiéu dién tor (Common Rail fuel system). Hé théng nhién
liéu Common Rail thye chét la mot hé thong cung cap nhién liéu kiéu gian tiép, trong d6 qua trinh cung
cap nhién liéu dén xilanh dong co dwoc diéu khién bang dién t&, nhién liéu tr bom cao &p dwoc cap
ti binh tich ap va dwoc duy tri & 4p suét khoang 100 Mpa trong qua trinh cong tac clia déng co (Hinh
2.1).

O cac dong co hai ky thap téc cong suét Ién Sulzer RT-Flex, nhién liéu tir binh tich ap dwoc
clp t&i voi phun nhd khéi diéu khién phun nhién liéu Volumetric Injection Control théng qua tin
hiéu diéu khién tir khdi diéu khién trung tam WECS. Viéc xac dinh thdi diém phun nhién liéu, lwong
nhién liéu cung cp cho méi chu trinh hay quy luat phun nhién liéu dwoc quyét dinh béi khbi diéu
khién trung tam v&i phan mém diéu khién dwoc thiét 1ap sén.

Servo Supply control
200 bar I
" Volumetric
Cylinder It injection

8 5 4 3 2 control

t_+ t %

| Sulzer Commeoen Rail up to ~1000 bar

Fuel

Hinh 2.1. So’ d6 hé théng nhién liéu Common Rail déng co’ Sulzer RT-Flex

Ciing nhw & mot sb dong co cdng suét Ién khac, dong co RT-Flex ciing thuwéng st dung 3
voi phun cho méi xilanh, tuy nhién diém khéac biét 1a & chd viéc diéu khién qua trinh cap nhién liéu
cho méi voi phun Ia hoan toan ddc 1ap véi nhau. Nhd vay cac voi phun cé thé dwoc Iap trinh 1am viéc
ddng bd véi nhau hay lam viéc riéng ré twong rng véi cac ché dd cong tac khac nhau cia dong co
(Hinh 2.2). O céc ché dd phun méi (Pre-injection) va phun phan doan (Triple injection) ca ba voi phun
lam viéc déng thoi, trong khi d6 & ché do phun ké tiép (Sequential injection) cac voi phun lam viéc déc
lap v&i nhau. Viéc thay déi quy luat phun nhién liéu thich hop véi cac ché dd 1am viéc twong (rng cho
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phép gidm muirc dd phat thai NOx & cac dong co RT-Flex thdp hon t&i 20% so véi tiéu chuan cla
Phu luc VI - MARPOL 73/78.

Pre-injection Triple injection Sequential injection
I"‘] | n ™M
L Ju e TV [T
Needle lift
Injection pressure Cylinder pressure Fuel pressure rail

1

Hinh 2.2. Bac tinh phun nhién liéu & déng Sulzer RT-Flex

Usual operation: Selective cut-out of injection valves
all nozzles Smokeless operation at low speed
in unison

© 006
QOO

Single nozzle

Hinh 2.3. Nguyén tic diéu khién cat nhién liéu luén phién & ché d6 tai nhé

Déc tinh phun ké tiép dwoc st dung & cac ché d6 nhé tai clia dong co, khi dong co lam viéc
& tai thap, dé duy tri chat lwong phun va théi gian phun nhién liéu, mét hodc hai voi phun sé dwoc
cat nhién liéu. Viéc cat nhién liéu cho cac voi phun duoc tién hanh luan phién theo chwong trinh
da cai dat sdn (Hinh 2.3). St dung déc tinh phun ké tiép két hop véi diéu chinh thoi diém doéng,
mé& xupap xa hop ly cho phép gidm mirc dd khoi cho dong co, nho vay dong co Sulzer RT-Flex
trng dwoc ménh danh la loai ddng co khéng khéi (Smokeless engine).

Nhw chung ta déu biét cac bién phap nhdm lam gidm NOx du it hay nhiéu déu lam ting muc
tiéu hao nhién liéu ctia dong co, van dé nay da dwoc cai thién dang ké & cac déng co Common
Rail RT-Flex. O’ d6, ap suét trong binh tich 4p — va do d6 &p suét phun nhién liéu — dwoc diéu
khién nhe ranh xéo cutia piston bom cao ap lam thay ddi lvu lwong nhién liéu cap téi binh tich ap
tuy thudc vao nhu ciu tiéu thu nhién liéu clia ddng co. Do vay & cac dong co RT-Flex, hoan toan
c6 thé Iwa chon ap suét phun thich hop twong &ng véi cac ché dd cong tac khac nhau cia déng
co, nhd dé chat lwong phun swong nhién liéu va do d6 chét lwgng qua trinh chay duoc cai thién.
Diéu d6 gop phén lam gidm muc tiéu hao nhién liéu cua dong co. Trén hinh 2.4 md ta sy phu
thudc cta ap suéat phun nhién liéu theo tbc d6 quay dong co' & hai loai doéng co su dung cong nghé
phun nhién liéu khac nhau. Theo dé & cac déng co phun nhién liéu tryc tlep mdi quan hé nay gan
nhw 1a tuyén tinh va ngu i khai thac khéng can thiép dworc, trong khi d6, & cac dong co st dung
céng nghé phun nhién liéu dién tl, nguwoi khai thac hoan toan co thé Iwa chon ap suét phun thich
hop trong pham vi réng

Wartsila Common Rail System

Injection pressure

25 50 75 100 rpm [%6]

Hinh 2.4. Méi quan hé gidra dp suat phun va téc dé quay déng co’ & hai loai déng co’ st dung
céng nghé phun nhién liéu truyén théng va dién tor

2.2. Str dung nhién liéu nhi twong

V& maét ly thuyét, khi dong co st dung nhién liéu nhi twong sé cho phép gidm ham lwong
NOx t&i 50%. Tuy nhién, do lwgng nwéc bd sung vao nhién liéu dé hinh thanh nhi twong bi gioi
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han b&i nang suét I6n nhat cia bom cao ap, boi d6 nhot clia nhién liéu nhi twong va nhiét d6
ham thich hgp, do vay trong thyc té& mirc d6 giam NOx dwoc gidi han trong khoang tr 10 ~ 20%.

~ Ciing can lvu y rang viéc st dung nhii twong nham lam gidm phat thai NOx dat hiéu qua
nhat khi dong co l1am viéc & cac ché d6 tai cao. Ngoai ra, aé thich (rng vGi viéc sir dung nhién liéu
nhi twong, voi phun ciing dwoc thay dbi vé két cau (tang so 16 phun, dwdng kinh 16 phun...) do
vay khi dong co lam viéc v&i nhién liéu don thuan sé lam murc tiéu hao nhién liéu cta dong co tang
Ién.

O cac dong co phun nhién ligu dién t&r RT-Flex do co thé téi wu héa dac tinh phun nhién ligu

& cac ché db cong tac khac nhau, hon nita bom cao ap ciing cé do dw trir vé nang suat I&n hon,
do vay viéc sir dung nhién liéu nhi twong ¢ cac dong co RT-Flex cho phép giam phat thai NOx
thap hon 20% so v&i quy dinh cta Phu luc VI.
2.3. Phun nwére trwe tiép vao budng dét

NO, emissions, g/kWh

16
14 50% NO, reduction
12 achieved e
" Y i
8 T
6
s
2
o o * 2‘0 * A’IID * ﬁlﬂ ' BIO * 100
Water/fuel ratio, %6
Hinh 2.5. Két qua thtr nghiém phun nwéc Hinh 2.6. Phun nwéc két hop véi héi lwu khi xa

vao buéng dot déng co’ Sulzer RT-Flex

Khéac véi viéc dwa nwdc vao budng dbt doéng co & dang nhién liéu nhi twong, trong trwong
hop nay nwéc dwoc phun trie tiép vao buong aét dong co déc lap v&i phun nhién liéu. Viéc phun
nwéc trye tiép vao budng dbt sé lam gidm nhiét dd cta chu trinh va do dé gidm tdc dd hinh thanh
NOx. Nwéc dwoc phun vao budng dét dong co ding thdi diém va dang vi tri nhe vay dat hiéu qua
hon han so vé&i cac phuong phap khac. Thi nghlem trén dong co RT-Flex cho thay nwéc phun
tryc tlep vao budng dbt lam gidm phat thai NOyx cla dong co t6i 50% (Hinh 2.5). Nwéc co thé dwoc
phun déng thoi véi sy phun nhién liéu hodc cé thé phun vao t& cudi quéa trinh nén. V&i phuong
phap nay lwgng nwdc phun vao buong dét khong bi han ché va cé thé dat ty 1&é nwéc/nhién liéu la
100%.

2.4. Két hop phun nwéc vao budng dét va héi lwu khi xa vé dwong nap

H&i Iwu khi xa vé dwong nap cho phép giam rd rét phat thai NOx, tuy nhién khi hoi lwu khi xa
vé dudng nap sé lam tang nhiét d6 chu trinh va do d6 tang &ng suét nhiét déng co. Viéc két ho’p
phun nuéc vao budng dbt véi hdi lwu khi x& cé thé gidm phat thai NOx téi 70% so véi gidi han cla
IMO, ngoai ra cho phép duy tri 'ng suét nhiét cla déng co. Trong trwdng hop nay, nwédc sé dugc
phun vao bubng dbt dong co khoang dau qua trinh nén (Hinh 2.6).

2.5. St* dung bd loc xuc tiac SCR
(Selective catalytic reduction) trén
dwong xa cua dong co

Static mixers

12-30 bar starting air
for dust blowing

St dung bd loc xuc tac la bién

phap kiém soat phat thai tr chinh nguén @ |ser

gay 6 nhiém. Trong phwong phap nay, Urea infection

dung dich uré dwoc phun vao dong khi JHF_J To NO analyser
xa trwae khi n6 dwoc cap toi bd loc xuc —= ﬂﬁ',‘;;‘w

tac. O cac dong co hai ky thap toc céng 1

[ Engine
[ SCR system
[ Shipyard piping

suat lon, bd loc xuc tac dwoc bd tri
trwdc tua bin tang ap (Hinh 2.7) v&i
muc dich dam bdo nhiét dé clia khi xa
du Ion tao diéu kién thuan loi cho cac
phan &ng xuc tac trong b6 loc. St dung Engine exhaust gas receiver
b6 loc xuc tac trén dwong xa clia déng mleliwslislElEls
co cho phép gidm phat thai NOx toi

90% so véi gi¢i han dwoc dwa ra trong Hinh 2.7. So’ d6 bé tri b6 loc xuc téc trén
Phu luc VI.
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2.6. Str dung nhién liéu cé6 ham lwong Iwu huynh thap

Phat thai SOx chi yéu phu thudc vao ham lwveng lwu huynh cé trong nhién liéu s& dung va
lwong nhién liéu dwoc tiéu thu cho dong co. Cac giai phap k¥ thuat néu trén chi yéu nhdm giam
phat thai NOyx, d& gidm phat thdi SO« nguoi ta cling co thé tach SO« ra khéi khi xa, tuy nhién
phwong phap nay doi hdi cac thiét bi phirc tap, kich thuwéc 1&n, gia thanh cao. Hon thé nira, con
phét sinh van dé xt ly cac chat doc hai la san phdm cé ngudn gbc lwu huynh duoc tach ra tir khi
x& dong co. Chinh vi vay trong thyc té bién phap cha yéu dé giam phat thai SOx van la gidm ham
Ilwgng Ivu huynh cé trong nhién liéu st dung tuan tha theo cac quy dinh ctia Phu luc VI céng wéc
MARPOL 73/78.

3. Két luan

Gidm phat thai 6 nhiém tir khi xa dong co diesel [a nhiém vu bat budc khdng chi déi voi
ngudi khai thac ma ca dbéi véi cac nha ché tao dong co. Viéc s dung két hop cac gidi phap sé
cho hiéu qua tét hon trong viéc kiém soat phat thai & nhiém. Song song véi cac gidi phap giam
phat thai 6 nhiém khi x& ddng co' can ap dung cac bién phap ky thuat nham nang cao chat lwong
qua trinh cong tac ctia dong co va gidm miurc tiéu hao nhién liéu.
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THU THAP VA XU LY ANH DUNG PHAN MEM LABVIEW
IMAGE ACQUISITION AND PROCESSING WITH LABVIEW

TS. DAO MINH QUAN
Khoa Dién — bién t&, Trwwong DPHHHVN
NCS. VUONG BUC PHUC
Khoa May — Pién tau bién, Truong DHHH Quéc gia Mokpo, Han Quéc
Tém tit
Cac trng dung Ién quan dén thu thap va xt ly hinh &nh theo thdi gian thuc duoc str dung
rong réi trong rébét phuc vu (vé sinh, tréng nom nha cira, cong nghiép thurc phadm, tim
kiém ctru nan, kiém tra, giam sat, trng dung y té, ctru hda,..) rébét cong nghiép, ciing nhw
cac hoat doéng chién tranh v.v.. Viéc st dung cac (rng dung nay gitp cho cac hé théng
quan sat va nhan biét ré vé méi trwong lam viéc qua doé sé cé s tuwong tac hiéu qua hon.
Ngoai ra cac tng dung nay con la céc diéu kién cén thiét cho sw phat trién cac tng dung
da nganh khac. Viéc lap trinh cho cac (rng dung nay la vé cung phtrc tap khi str dung cac
phan mém nhu: Matlab, OpenCV, Mathcad, DirectShow. Tuy nhién dung céng cu IMAQ
vision toolbox trong phdn mém LabVIEW tao ra céc VI (Virtual Instrument) sé gitip cho
viéc tao cac ung dung nay mét cach dé dang.
Abstract
The applications relating to real time image acquisition and processing are being used
widely in service robots (Cleaning, housekeeping, food industry, search rescue,
inspection, surveillance, medical applications, fire fighters, and so on), industrial robots,
and warfare operations, etc. They offer to complex systems the capacity to see and
understand their environment in order to interact in a more efficient way. In addition, they
are necessary conditions for the development of multidisciplinary applications. It is very
difficult to program them on available software such as: Matlab, OpenCV, Mathcad,
DirectShow. However, using LabVIEW with the IMAQ vision toolbox to create Vis will
facilitate these processes.

Key words: LabVIEW, IMAQ, Image Acquisition, Digital Image Processing
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1. Gi&i thiéu

LabVIEW [1] da tap trung phat trién bd cdng cu Vision/ Vision and Motion bao gébm céac
cong cu lién quan dén thu thap va xt ly anh. Buwéc dau tién trong cac tng dung lién quan dén hinh
anh d6 1a viéc thu thap chung. Trong Vision Toolkit [2] c6 bén phwong phap dé thu thap bao gém:
Snap, Grab, Sequence and StillColor. Dung IMAQ Snap dé thu thap hinh anh la phwong phap don
gidn nhét tuy nhién né chi ap dung cho cac (rng dung doi héi téc dd thu thap cham hay FPS
(Frames Per Second) nhé. Phuwong phap thu thap dung IMAQ Grab dwoc ap dung trong viéc hién
thi cac hinh anh trwc tiép. Trong truong hop biét sb lwong anh trong moét giay can thu thap thi st
dung phwong phap IMAQ Sequence. Viéc st¢ dung phwong StillColor khi can thu thap cac hinh
anh tr cac camera thong thwong (NTSC or PAL video) thay vi cac camera chuyén dung va dat do
(RGB camera) Sau khi cac hinh anh dwoc thu thap ching sé dwoc x ly dé phu hop voi cac (rng
dung cu thé. Céac x& ly anh thwéorng gép thuo’ng Ia: Nhan dang vat mau, mau sac, cac ki tw va tinh
toan khoang cach,v.v.. B6 cdng cu nay c6 thé x& Iy v&i cac kiéu hinh anh gdm anh den tréng, anh
xam dang 8 bit va anh mau.

2. Thu thap hinh anh

{5 4Data_PhuctitPhiotsWDamvang MG D495.jpg|-:l— Trnage Ot 1

5]

a) So'dé chirc nang thu thap hinh dnh
tir 6 cirng

[#75231680.14¢ 3258 RGh mage 144,141,%0_(0.0)

b) Anh dwoc hién thj trén céng cu cua ¢) Sor d6 chirc ndng thu thap hinh anh tir camera
LabVIEW

Hinh 1. VI dung dé thu thap anh

V&i LabVIEW hinh &nh cé thé thu thap ti cac tap tin dwoc lwu trir trén mot & dia clrng hodc
t camera. Phan mém LabVIEW sé& tw ddng nhan dang va lam viéc véi cac camera chuyén dung
ctia hang NI, camera giao tiép thdng qua cdng USB, camera tich hop sén trong may va camera c6
IP (Internet Protocol). Hinh 1a chi ra vi du VI dwoc viét trén LAbVIEW dé thu thap anh tir 6 dia
ceng D trén may tinh st dung IMAQ toolbox. C6 hai khdi quan trong: Khéi dau tién IMAQ Create
block nam trong Vision and Motion/Vision Utilities/Image Management c6 chirc ndng tao ra mot
anh méi v&i cac loai hinh anh Graysclae, HSL, RGB, v.v.. Théng qua thao tac lwa chon dau vao
cho khéi nay. Khdi tiép theo la IMAQ Read Image ndm trong Vision and Motion/Vision
Utilities/Files. Khdi nay cé nhiém vu mé& anh duoc lwu gilr trén may tinh theo dwdng dan.

Hinh 1.c I so d6 chirc nang cla VI Gé thu thap hinh anh tir camera. Thong qua do co thé
chon cac camera c6 san dang giao tiép voi may tinh cling nhw kiéu hinh anh théng qua cac dau
vao cua cac khoi.
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b) Thuéc tinh cida khéi Vision Acquisition
Hinh 2. VIdiang dé thu thap anh

Ngoai ra ching ta c6 thé dung khdi NI Vision Acquisition Express nam trong thw vién
Vision/Vision Express toolbox. Day la cach don gian nhat dé thiét 1ap cac tham sé, dac tinh cho
hinh anh khi thu thap. Thudc tinh ctia khéi nay gdm: “Select Acquisition Source” cho phép lwa chon
camera dé thu thap hinh anh, tiép theo “Select Acquisition Type” cho phép lwa chon ché dd dé hién
thi hinh anh (gdm: hién thi mot anh tai thoi diém ban du, hién thi lién tuc theo thoi gian hay hién
thi s6 anh nhéat dinh cho trwéc). Thudc tinh “Configure Acquisition Settings” diing dé thiét 1ap cac
thong sd nhw kich thwéc, d6 sang, dd twong phan, can bang trdng, dd nghiéng, v.v... Thudc tinh
cudi cling 1a “Select Controls/Indicators” cho phép Iwa chon cach thirc didu khién ciing nhw hién thi
trong qua trinh xt ly anh (Hinh 2).

3. X@ Iy anh
3.1. Thw vién céng cu hinh anh caa LabVIEW

Trong thw vién nay cung cap rat nhiéu khéi chirc nang thuwc hién cho x& ly anh. Thuw vién
Image Processing [2,3,4] cung cAp coéng cu cho viéc phan tich hinh hoc cac vat, biéu d6 mau séc,
cac bd loc, xt ly mau sac, cac bd phan tich &nh, cac ham toan hoc gilp viéc nhan chia cong triy
cac tham s trong &nh, 1am min anh ciing nhw lwa chon ving ang can phan tich. Ngoai ra con c6
rat nhidu cac cong cu khac khi tai trén thw vién cla ngudi st dung trén khap thé gi¢i nhw 1a
dynamic microscopy in brain research, image averaging with LabVIEW, and quicktime for
LabVIEW.

3.2. Phan tich mau sac
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Hinh 3. Khéi chirc ndng cua hé twr déng nhan Hinh 4. Két qua khi nhan dién mau dé
dang mau sic
,Chu’ong trinh nhan dang mau sép dugec 1ap trinh trén LabVIEW dugec trinh bay tai hinh 3.
Co6 thé nhan thay rang voi viéc dung phan mém LabVIEW viéc nhan dang mau la hét strc don gian
v&i viéc chi can st dung 2 khdi Vision Express va Vision Assistant va mot chwong trinh cho dat
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tham s6 mau séc (Hue). Hinh 4 hién thi két qua khi muén nhan dién mau dé trong birc anh. Dé
thay d6i mau sac can nhan dién ta chi cdn bam vao nat Select color trén Front Panel. Viéc thay ddi
cac gia tri Min va Max trong hinh 3 cho phép xac dinh chinh xac hon tat cd cac mau séc cu thé.
Ngoai ra khéi nay con co thé chi cho phép hién thi cac vat thé co6 kich thwdc cu thé hay tim va xac
dinh vi tri tam cla vat thé d6 théng qua viéc chon va cai d&t cho khdi Vision Assistant. Day la mot
trong nhirtng ng dung vé cung quan trong. N6 dwoc st dung rat nhiéu trong cac bai toan phan
tich va diéu khién théng qua hinh anh [5].

3.3. Nhan dang vat mau (pattern matching)

Co rat nhiéu cac (ng dung khi s& dung chwong trinh trong doi séng hang ngay nhuw viéc
giam sat cho cac tai xé lai xe ngan chan tai nan khi ho buén ngu, trong cac mon thé thao cling nhw
trng dung trong quan su...

Trén hinh 5 trinh bay chwong trinh nhan dang vat mau khi dung 2 khéi chinh 1a Vision
Express va Vision Assistant. Khdi chirc ndng clia chwong trinh nay dwoc thé hién tai hinh 5a.
Trong khéi chirc ndng nay cé doan code v&i ngdn ngiv kha gan véi Matlab dé Iwu lai quy dao khi
vat mau chuyén déng. D& chon vat mau cho hé thdng theo déi ta vao thudc tinh clia khéi Vision
Asistant va lya chon (Hinh 5b).

Tién hanh chay chuwong trinh khi cho vat mau di chuyén trwéc man hinh cla camera. Két
qua duoc thé hién trén hinh 5¢ va 5d. Vé&i rng dung nay né cho phép theo déi va vé ra quj dao
cac vat mau duoc lwa chon trwdc dang chuyén dong tir do lam co sé& cho viéc tinh toan van toc,
xac dinh vi tri. Ngoai ra di¥ liéu nay con cé thé lwu vao dudi dang file Excel gdbm théng tin vé toa do
theo thoi gian hay cac théng tin khac phu thudc vao cac bai toan thuc té.
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4. Két luan

Linh vwe thu thap va x& ly &nh 1a vo cing khoé va rong nén trong bai bao dau lién quan dén
linh vwc nay trén phan mém LabVIEW, céc tac gia trinh bay chl yéu mang tinh chét gidi thiéu va
dua ra cac bai toan co ban va (rng dung clia né trong thuc tién cudc sdng [7,8]. Trong bai bao tiép
theo cac tac giad sé trinh bay tiép cac bai toan phirc tap hon nhw nhan dang ki tw, tinh toan khoang
céach cla vat t¢i camera [6], tinh toan dién tich cGa vat mau,v.v.. Hi vong cac Virtual Instrument nay
s& lam co s& cho viéc phat trién cac ng dung lién quan dén hinh anh trong cac linh vwc khac
nhau ma dac biét 1a cac rng dung trong rébét [9].
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PIEU KHIEN CAC TIEU CHUAN NU'G'C NOI HOl, CHAN DOAN VA NGAN
NGUA S CO DO NU'G'C NOI GAY RA
CONTROL THE CRITERIA OF BOILER WATER THEN GIVE OUT THE
DIAGNOSIS AND PREVENTION THE TROUBLES

ThS. NGUYEN NGOC HOANG
Khoa May tau bién, Truong BHHH Viét Nam
Tém tit
Kiém tra va diéu chinh chét lugng nuéc ndi hoi la nhiing cong viéc rét quan trong cho noi
hoi tau thuy. Bai bao nay gidi thiéu mot vai théng so chinh cda nwée ndi hoi ma ching ta
cén phén tich dé dua ra duoc nhiing két luan dung trong Xt ly nuwée néi hoi va nurée céap.
Xt ly nwéce ndi hoi nhw ching ta da biét la nham dat dwoc nhitng muc dich sau day:
1. Ng&n ngtra déng céu cén (thiéu ;)
2. Ng&n ngtra &n mon (thiéu ;)
3. Ng&n ngtra bung séi (thiéu .)
Bai bao sé chi ra nhitng diém, nhiing ving khai théc ma & dé ching phéi duoc xem xét
cho nhiing muc dich nay (thiéu .)
Abstract
Test and control boiler water quality are the importance works for marine boilers, this
article introduce some main parameters of marine boiler water, that we need to analyze.
Then we give out the righ decisions in management the boiler water and boiler feed
water.
Boiler water treatment is conducted for the following purposes:
1. Prevention of scalling (thiéu ;)
2. Prevention of corrosion (thiéu ;)
3. Prevention of carry-over (thiéu .)
The article will identifies the points or the operation areas that should be considered for
each of these items;
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1. Pat van dé

Sw ¢b do chat lwgng nwéc cdp va nuwéc ndi hoi thwdng khong dua dén mot hw hong ngay
tre thi, nhwng n6 anh hwéng dén hiéu qua khai thac cting nhw do bén va tudi tho cta ndi hoi. Néu
khong du0’c quan tam dung mtrc thi hdu qua do sy co nuéc ndi hoi gay ra sé that la kho lwong. Vi
vay nhirng noi hoi hién dai la c6 kha nang lién tuc diéu chinh, tw ddng do dac va phan tich mot sb
thong so quan trong nhw pH va do nhiém dién cla nwdc cp, nwdc ngung va nwéc ndi hoi. Song
song bén canh do thi viéc Iay mau nuwéc phan tich do con nguoi thie hién hang ngay la luén dwoc
chu trong va nhirng théng sb do 1a: pH, dé nhiém dién, do kiém P, kiém M, ndng dd ion clo, ndng
do ion phét phat va néng do ion silic.

2. N6i dung
2.1.Chi s6 néng dé ion hydro pH

Nw&c nguyén chét khi dién phan sé tao ra hydro va 6xit hydro. O’ nhiét dé tiéu chuan (25°C)
thi [H*]-[OH] = 1014 va pH dwoc dinh nghia nhw sau:

pH = log1o[H*]! = 14 — log10[OH]?
pH lién quan dén chi sb néng dd ion hydro va né biéu thj dac tinh cda nwoc; tinh trung tinh,
tinh axit va tinh kiém & nhiét d6 25°C:
[H*] = [OH] = 107 Nwéc trung tinh pH =7
[H*] > [OH1] Nwéce co ting axit pH <7
[H*] <[OH1] Nwéc c6 tinh kiém pH > 7

Anh huéng cta pH

Can phai lvu y rang néu ching ta diéu chinh d6 pH sai thi cac 6ng va vach nbi hoi khong chi
bi an mon vi axit ma con bi an mon vi kiem, ngay céa diéu nay nhiéu ngudi con hiéu sai. Trén hinh
1 |a biéu dien s lién quan gitra d6 pH va gi sat phat sinh do an mon. Ta thay gisatla nhc’? nhat khi
do pH trong khoéqg tee 10 déen 12, nhw vay s an mon trong n6i hoi cé thé ngan ngtra néu duy tri
do pH cua nwde noi trong khodng nay, véi noi hoi phu ap suat thap thi gia tri nay la luén dung.

) Mét I&6p nwéc ngwng dwoc hinh thanh bén trong noi hoi dang hoat dong, dac biét Ia trong
cac ong sinh hoi, vi vay gia tri pH la phai duy tri thap hon so voi binh thuwong. Hon nira, gia tri pH
phai dwoc gidm vi ap suat tang thi ngan ngtra kiém an mon.

Néu d6 pH khéng duy tri dang thi ngay ca mét lwong nhé 6xy hoa tan cling dan dén viéc &n
mon.

An mon béi axit:

Khi néng d6 ion hydro trong nuéc noi cao thi do pH giam, nwédc ndi sé co tinh axit, n6 sé
gay ra viéc an mon cuc bd va phat trién thanh an mon chung. dieu nay xay ra vi mang nguyén t&
hydro (2H) chuyén thanh khi hydro (Hz) va thoat ra theo bé mét 6ng thép.

Tinh kiém va sw &n mon béi kiém:

Tinh kiém Ia tiéu chuan chi thi ndng d6 clia chét kiém hoa tan trong nwoc, kiém duoc phan
loai thanh kiem P( kiem chi thi mau xanh phenolphtalein) va kiem M( kiem dé methyl) ca hai trwong
hop dwoc hiéu nhw 1a d6 phan triéu ppm cla canxi cacbonat.

~ Kiém P thuwong duoc ding dé chi thi ndng d6 ctia chat ma & do pH cia n6 > 8.3 va dwgc do
bang lwvong hoa tan cda axit sulphuric. Nwéc cong nghiép, nwéc chwng cat va nwéc dung hang

ngay khdng chua cac chét lam ting pH cao hon 8.3 vi vay kiém P dung dé xac dinh lwgng hoa
chét dwa vao nwéc ndi hoi

Kiém M chi thi néng d6 kiém cla cac chat lam tang pH trong nuwéc cao hon 4.8.

Thyc té co mét sb chat lam gidm pH clia nwéc noi hoi téi 4.8 hodc thap hon vi vay kiém M
dwoc qui thanh kiém tong.

Do kiém dac biét cao chi sy tdng clia dd ban trong nwéc ndi nd c6 thé dan dén tao bot, bung
s6i hoac lam air bom.

Mot sy bat thwdng trén bé mat ctia cac dng ndi hoi, sé tap trung sy bay hoi ctia nuwéc ndi
hoi & viing c6 tai nhiet cao, lam tang nhiét d6 cuc bd bat thuwdng. Nwdc ndi hoi xung quanh vung

Tap chi Khoa hoc Céng nghé Hang hai S6 39 — 08/2014 114




nay sé& ngwng tu manh. Néu hydroxit natri hién dién trong nwéc ndi hoi, ndng dé hydroxit
natrii(NaOH) tirc la ndng dd kiem sé tang va gay ra sy an mon thép.

7 911 Aproximate pH at 25°C
2 34510 12 13

250 ,
200 |
Relative
rust 150
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100 /
50

B650 365 36.5(0 4 40 400 4000 10000 20000 40000 100000
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Hinh 1. Sw lién quan gidra pH ctia nwéc & 310°C va lwong gi sét cda thép cdc bon thap (thép non)
. Hién twong nay duo’p xem 1a s &n mon kiém, no co thé phat trién twong dbi nhanh dudi
diéu kién thuan lgi va cé thé anh hwédng trén ving rong.

Khi kiém c6 d&c phdn &ng véi thép & nhiét d nuwéc ndi hoi cao, tao ra dung dich ferit
natri(NazFO2).

Fe + 2NaOH — NaxFO2 + H:

NazFO> ton tai 6n dinh trong dung dich Igiém, nhwng khi nd tiép, xuc v&i nwéc né lai phan
tach thanh kiém ty do(NaOH) do dé lam tang ndong d6 pH clia nwéc. néu cé sy hién dién cla oxy
thi sy an mon sé phat tac.

Nhw cac ban da thay & trong hinh trén., &n mon kiém sé& khong bao gio' xay ra & pH = 12 hoac
thép hon. Can lwu y & nhitng ndi hoi ap suat cao va nhiét dé cao la dac biét nhay cdm v&i an mon
kiem.

2.2. 6 dan dién

Do dan dién, dwoc tinh bang mS/m(milisiemens/meter) chi d6 dan dién cta nwéc & 25 °C.

Néng dd cac electron ty do trong nwdc 1a gan nhuw ty 18 thuan voi do dan dién, vi vay do dan
dién la mot hwdng thuan tién dé xap xi dung lwong cac chat tan trong nwdc. Noi cach khac, giong
nhw ion clo, d9 nhiém dién dung dé xac dinh mirc dd nhiém ban cta nwéc ndi hoi.

Qua phan tich trén ta thay gia tri do nhiém dién clia nudc ndi hoi duy tri & gia tri cang thap
cang tot, v&i noi hoi ap suat thap; noi hoi phu gia tri nay cho phép t&i 750 mS/m, noi hoi ap suat
cao trén 1Mpa gia tri nay nén nhé hon 200mS/m.

Phwong phap x& ly hiéu qué nhat déi véi d6 nhiém dién 1a “blow out’nwéc néi hoi.

2.3. Néng dé ion clo
~ Noi hoi tau thuy lam viéc trong méi truong nuwoc bién, nén nguy co' nhiém clo tir nwéc bién
la rat cao.

lon clo sé pha huy I&p coating ngan cén an mon trang trén bé mét kim loai va lam téng an
mon vi vay nong dg ion clo phai gitr & mirc cang thap cang tot.

Cac hop chét ion clo két tiia khong duoc ton tai trong nwdc ndi hoi. Vi vay ion clo co thé
dwogc danh gia nhw lam “phong phd” thém tiéu chuan danh gia mdrc d6 nhiem ban cta nwéc noi
hoii.
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Nhuw vay, né dwoc ding cho phong phi thém viéc diéu khién nwdc ndi hoi, phuc vu nhuw mot
tiéu chudn dé xa nwoc ndi hoi va dac biét dwa vao nong do clo dé xac dinh viéc xam nhap cia
nwoc bien. Ngay nay dé ngan ngtra an mon pha hoai b&i clo, mét s6 tau thuy dung thiét ké méi VOi
b6 lam mat tong ttr moét bo lam mat nwde bién trung tam bao cho céd may dén, may nén, may diéu
hoa khong khi, may lanh va dac biét la bau ngwng noi hoi, cho nén trén nhirng con tau dé viéc XU
ly v&i ndng dd clo dwoc coi nhe di rat nhiéu.

R rang la viéc x& ly v&i ndng do clo 1a ciing gibng nhw x& ly dd nhiém dién.

2.4. Néng dé ion phét phé&t

lon phot phat 1a thuc té khong phai duoc tim thay c6 trong nwéc ma phai dwoc cép bd sung

vao nwéc ndi nhw 13 mot hop chéat clia nwdc noi.

lon phét phat cip vao nwéc ndi dé ngan can sy tao cau; ching lam nhiém vu nay bang cach
két tha cac thanh phan cirng cé trong nuwéc nhw cac hop chat phét phat, cac phét phat ion déng
thdi gép phan nang cao strc dé khang an mon bang cach diéu chinh va gitv d6 pH nwéc ndi hoi.

Phét phat natri 1a vi du vé chat dém pH tuyét voi nhat dén ni néu qua cao vé nong do sé
gay ra tang tap chat(gay ra s bay hoi can dw) va dan dén bung s6i. dé tranh xay ra diéu nay phai
céan than kiém soét va diéu chinh néng do ion phét phat & mét mie d6 thich hop.

10.5 3.0
v 2.8
a 2.6
2.4
10.0
//
pH 97 //:‘ti / 25 Na/POs4
25°C /' > /// / / ty 1& mol
V.
9.5
// // 2.1

AN

/

”

8.5 /// ,r > /

4 5 678910 20 30 40

Noéng d6 PO4(ppm)

Hinh 2. Sw lién quan giira pH va POa theo ty 1é mol
Xt ly phét phét
~Voi ndi hoi thwong 1a ni hoi chinh, dwoc bo tri thiét bi co kha nang khir oxy trong nuéc
cap, khi d6 nhirng anh hwéng cua do pH Ién an mon dugc biét 1a khdng dang ké. Chinh vi vay
khong can thiét dé duy tri pH & mirc cao. Biéu nay dwoc gidi thich nhw sau: xt ly phot phat la qua
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trinh x& ly nwéc dugce trién khai rleng dé ngan ngwa kiém an mon gay béi phét phat ion “an chra’.

X0 ly phét phat dwoc biét nhw 1a “x& ly pH thap”vi né cé thé duy tri pH & murc thap.

Chi nhitng ho& chét ndi hoi duoc su dung trong xt ly phét phat 1a phot phat natri NazPOas,
NazHPO4, vi vy moi ngwoi phai nhan ra moi quan hé twong tac gitra pH, nong do ion phét phat va
Na/POs theo ty 1& mol. D6 la, néu ty I& mol va néng dd ion phét phat dwoc duy tri dang thi d6 pH
cling dwoc duy tri dung.

Ty I& mol cGia nwéc ndi hoi c6 thé gidam nhanh do hang loat nguyén nhan - vi du, khi bi nwéc
bién hoa tron vao. Phébt phat natri doc lap sé khong gitr nguyén ty 1& mol v&i mire dung cla no, do
doé no sé& duwoc st dung cung véi hydroxit natri. Trong trwdng hop d6 can chi y téi d6 pH va néng
dod phét phat ion.

Trén tau thuy, ty Ié mol Na/PO4 la duoc didu chinh trong khodng 2.6 dén 3.0. Trén hinh 2;
chi ra méi twong quan gitra pH va PO4 theo ty 1é mol.

Ving danh dau biéu thi mirc c6 thé diéu chinh xi ly pH thap dé duy tri ndng do PO4 trong
khoang 10 dén 20 trong khi ty 1€ mol trong khoang 2.6-3.0. Néu nong do PO roi ra ngoai vung
kiém soat thi co thé dwa né tréd lai bang cach xa nwdc néi hoi va boé sung hoa chat noi hoi.

Khi x& Iy nwoc ndi hoi béi pH thap, d6 pH nwéc ndi sé dwoc xac dinh tw nhién khi ma nong
do ion phot phat yé ty 1&é mol Ng/PO4 la d& dwoc xac dinh, n6i moét cach khac dé pH dwoc xac dinh
phu thuéc theo nong d6 ion phét phat va ty 1€ mol Na/PO4 da fix.

3. Két luan

Viéc phan tich cac tiéu chuan hoa nghiém nwéc ndi hoi va chi ra nhitng diém, nhirng vung
khai thac cling nhw chiéu hwéng anh hwdng dé xa ly nwéc ndi hoi dat tiéu chuén 1a viéc 1am can
thiét cho cac ky s khai thac may tau thuy va cac nha quan ly tau thuy noi chung. Vai viéc gidi
thiéu téng quan vé mot sb théng sb chinh cta nuwoc n0| hoi va céach kiém soat ching, bai viét da
dan ching ta dén viéc kiém soat nwéc ndi hoi qua ndng do cta hoa chat x&r Iy Na/POa theo ty &
mol 14 2.6 dén 3.0, khi d6 thi gia tri cAc thong sb khac dwoc xac lap phu thudc theo gia tri nay. D6
la co s& dé dang cho ngwdi van hanh va sé tinh toan dworc viéc gidm gia thanh khai thac hé dong
lwe va tdng do bén va tudi tho cho ndi hoi tau thuy.
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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 cla Trwdng Pai hoc Hang hai Viét Nam, cong bd va ph6
bién két qua cac cong trinh nghién ctru khoa hoc va chuyén 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; Lé 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 (d4c 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 céng 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
cuon Tap chi dang bai dé va dwgc hwdng moi quyén lgi theo qui dinh.
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Phong KHCN — Trweéng Pai hoc Hang hai VN, 484 Lach Tray — Ngé Quyén — Hai Phong
Tel: 031.3829111; Email: tckhcnhh@gmail.com
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