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DAC DIEM XAC DINH CAC THONG SO CHU YEU CUA TAU DEM KHi
LUONG CU CO NHO TRONG GIAI DPOAN THIET KE BAN PAU
FEATURES OF DETERMINING THE MAIN CHARACTERISTICS

OF THE SMALL HOVERCRAFT IN THE INITIAL DESIGN STAGE
PGS.TS. NGUYEN HONG PHUC, TS. TRAN NGOQC TU
Trwrong DHHH Viét Nam
Tém tat
Bai bao trinh bay phwong phap xac dinh cac thong sé chu yeu cua tau dém khi c6 nhé duwa
trén co sé giadi quyét céc bai toan dic thu trong thiét ké tau dém khi c¢& nhé. Ap dung
phuong phap dwa ra vao trong tinh toén thiét ké mét tau dém khi cu thé.
Abstract
This article presents the determining method of the main chracteristics of small hovercrafts
base on solving the specific problems in designing these crafts. Apply the proposed method
to design a certain hovercraft.
Twr khéa: Tau dém khi, védy mém, ép suét nang, vung dém khi.

1. Gié&i thiéu chung

Tau dém khi loai lwéng cw (st dung vady mém) la loai tau ma khi chuyén déng thi phan than
tau sé dwoc nang Ién hoan toan khéi bé mat nwéc nhe lwc nang khi déng dworc sinh ra lién tuc tw
dong co phan lwc 1ap sau dudi tau ddy vao vung dém khi dwéi day tau dé nang tau [én trén bé mat
nwéc hay bé mat cing. Do vay ching cé thé chuyén dong dwoc trén nwdc, trén bing va trén mat
clrng.

Trong thiét ké tau noi chung va tau dém khi néi riéng thi cong viéc dau tién can phai trién
khai d6 |a xac dinh cac thong s6 chl yéu cua tau béi chi khi ndo xac dinh dwoc cac théng sb do thi
ngudi thiét ké méi thye hién duwoc cac cong viéc thiét ké tiép theo.

Déi v&i tau dém khi, thi cac thong sb chd yéu cla né cling nhw phwong phap xac dinh
chiing cé sw khac biét so v&i cac loai tau truyén thdng khac. Chinh vi vay trong khudn khd bai bao
nay nhém tac gia xin giéi thiéu vé dac diém cua cac thong sé ciing nhw phwong phap xac dinh
chdng trén co s& giai quyét cac bai toan dac thu trong ly thuyét thiét ké tau dém khi.

Hinh 1.1. Tau dém khi loai Iwéng cw (st dung vdy mém)

2. Co s& ly thuyét xac dinh cac thong sé cha yéu cta tau dém khi

Doi voi tau dém khi si dung vay mém, cac thong sb chd yéu clia no bao gém: khéi lwgng
tau; cac thdong so chiéu dai, chleu rong va hinh dang mat dém khi; ap suéat nang trong vung dém
khi; cac thong sb clia vay mém; luu lwong khong khi can thiét dwa xudng vung dém khi; cac théng
sb clia phan than cirng (chiéu dai, chiéu rong, chiéu cao man, v.v...).

Khéi lwvong tau dém khi

Khéi lwong tau dém khi la mot trong nhirng thong sb quan trong nhét trong sb cac dai lwong
thiét ké b&i né quyét dinh dén gia tri ciia cac théng sb con lai. Trong giai doan thiét ké ban dau khdi
lwong tau dém khi dwoc xac dinh tir viéc gidi phwong trinh khéi lwong (1) [2].

Azzmi(A)+mdl 1)
trong do: A - Khéi lwong toan tai cla tau; Zmi (A) - Téng cac thanh phan khéi lwgng phu thudc

vao khéi lwgng toan tai cla tau; ma — Cac thanh phan khéi lwgng doc lap (sd lwong nguwoi, hang
hoa, v.v...).

‘E)éi véi tau dém khi, cac thanh phan khéi lwong phu thudc vao khédi lvgng toan tai cla tau
bao gom:

Tap chi Khoa hoc Céng nghé Hang hai S6 45 - 01/2016 5
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D m(A)=m, +my +m, +m +m, +m, +m +m, )

nl
trong d6: my — Khéi lwong phan than cing; my — Khéi lwong cac thiét bi; mp — Khéi lwong hé
thdng; mm — Khdi lwvong hé théng thiét bi nang lwong; mg — Khéi lwong cac thiét bi dién; my— Khéi
lwong nhién liéu dw trir; my — Khéi lwong clha vay; mq — Khéi lwong dw triv lwong chiém nwéc; ma —
Thanh phan khéi lwong doc lap.
Trong giai doan thiét ké ban dau, cac thanh phan khéi lwong phu thudc vao lvong chiém
nwéc toan tai cla tau cé thé dwoc xac dinh so bd dwa vao cac cong thire trong bang 1.

Bang 1. Cac céng thirc xac dinh Z m, (A) trong giai doan thiét ké ban dau [2], [3]

Stt | Tén cac khdi lwong thanh phan | Céng thirc xac dinh | Gia tri cta khdi lweng don vi q;
1 |Khéi lwgng phan than cirng my = qv4 qv= (0,20 + 0,25)
2 |Khéi lwong thiét bi M = QA gw = (0,015 + 0,025)
3 |Khéi lwgng hé thdng Mht = gl gne= (0,02 + 0,03)
4 |Khdi lwong céc thiét bj dién Mg = gol qe= (0,01 + 0,015)
5 |Khéi lwong thiét bi nang lwong Mm = gmNs gm= (0.015 + 0,002) t/kW
6 |Khdi lwong nhién liéu dy triv Mo = a182pn N5tV pmal ; ; 11'1823 ; (iv%/ .
Khbi lwong vay my = quA qv=0,025-0,04
Dy tri lwgng chiém nuéc Mg = qud Qw = 0,07

O day: a1, a2 — l4n lwot la hé sé cé tinh dén du trik hang hai va hé sé cé tinh dén luong
nhién liéu can trong két chira nhién liéu va lwgng chi phi nhién liéu bé sung dé lam néng may;
Vu- 14 vén téc tinh toan cda tau (v« = v — (3+5) km/h véi v la van téc thiét ké); Ns - la téng cong suét
cla hé théng thiét bj nang luong (Ns dwoc xac dinh so bd duwa trén hinh 2); r— la tam xa boi Ii.

Thanh phan khéi lwgng doc 1ap ma co thé bao gdbm cac thanh phan khéi lvgng sau: Khoi
lwgng thuyén vién; muw— Khoi lwong hanh khach; man — Khoi lwveng nuwdc ngot; mn — Khoi lwong
hang hoéa.

Tw phuong trinh (1), (2) ket hop véi bang 1 ta thu dwoc phwong trinh khéi lwvong cla tau
duwoc biéu dién dU’O’I dang ham sb cla lwong chiém nwéc nhu sau:

= (Ov+Ow+QnetQata + Ov)A+ (Gmt+adzpn rve)(Ns/ A)A+ ma 3)

Giai phwong trinh (3) ta sé thu dwoc khéi lwgng so b cla tau thiét ké.

Pdc diém xac dinh chiéu dai vang dém khi
Theo [2], [3] chiéu dai vung dém khi cla tau dwgc xac dinh theo cong thirc sau:

trong do: p — Khéi lvgng riéng clia nwéc, t/m?; lu — Chiéu dai twong dbi, dwoc xac dinh trén co s&
tau mau (la = 4,8+5,8).
Ddc diém xac dinh chiéu réng ving dém khi
Theo [1], [2], [3] chiéu rong vung dém khi duwoc xac dinh theo céng thic sau:
Bak = Luk / Kuss (5)
trong do: kue — La hé s6 thé hién méi quan hé ty s6 kich thudc chiéu dai dém khi trén chiéu rong
dém khi (hé so nay & cac tau dém khi hién dai nam trong dai tir 2,0 +2,5).

Ap suét nang trong vung dém khi
Ap suét nang can thiét trong vay dé tao nén lwc nang trong viing dém khi dwoc tinh theo
cbng thire sau [3]:

P, =10k,A/S, , kPa (6)

trong d6: A — Khéi lwong toan tai cia tau, t; Sa — Dién tich ving dém khi, m2; k, — Hé sé ton that
(ko = 1,3).
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O cac tau dém khi hién dai c& nhé hinh dang mat dém khi cla tau cé hinh dang phd bién
nhw trén hinh 2 [2], [5].

N /A, KW/t Lac/2 Lax /2
180 | |
160 . : |
140 /
120 ° .// ‘ P
100 ° v 3 1
80 > o1 - - - -+
60 - ‘
40 + °
20 i !
0 T T T T T I I
20 30 40 50 60 70 80 Lak
v, km/h
Hinh 1. Bé thj quan hé giira toc dé cuda tau véi Hinh 2. Hinh ddng mat dém khi dang dwoc
murc do trang bi déng Iwc riéng ap dung phé bién trén tau dém khi c& nhé
Chiéu cao vay o
Theo [2, 3] chiéu cao vay dugc xac dinh dya trén hai yeu to:
- T diéu kién dam bao 6n dinh cho tau theo cong thirc sau:
0,1By <h, <0,2By, , m 7
- Tw diéu kién ddm bao cho vay dém khi khéng bj téc 1&n khi gdp song:
h, =(L1+12)hy, m (8)

trong d6: Bgk — Chiéu réng dém khi; hs — Chiéu cao séng, m.

Lwong khéng khi can thiét dwa xubng vung dém khi
Lwong khong khi can thiét dwa xudng ving dém khi dé duy tri lwc nang va tinh hang hai cho
tau sé dwoc xac dinh theo cbéng thirc sau [2, 3]:

Q, = (0.9)Sy /1, 9)

Kich thwéc cha yéu cta phan than cirng

Kich thwéc phan than clirng ngoai viéc dadm béo tinh ndi, tinh 6n dinh, tinh chéng chim, b tri
ghé ngdi, hé thiét bj day, v.v... chiing con phu thudc rat nhiéu vao kich thwéc va hinh dang phan
dém khi cling nhw céac diéu kién gén vay vao than tau.

Do & ché dd khai thac, toan bo phan than clrng cla tau dém khi dwgc nang hoan toan Ién
khdi b& mat nwéc nén hinh dang phan than cing cla tau dém khi khéng can phai c6 dang thoat
nuwéc (dé gidm sirc can cla nwéc lén chuyén dong cda tau) nhw cac tau cé lvong chiém nuwéc.
Chinh vi thé hau hét phan than cing cla cac tau dém khi déu c6 hinh dang don gidm nhuw céac
ponton dé thuan tién cho viéc ché tao chung.

Trén co s& théng ké hang loat cac tau dém khi, tac gia [2] thu dwoc gia tri cac ty sb kich
thwéc phan than cing nhw sau: L /B =17+3,0;B, /T, =10+20;H, /T, =14+2,0.Trong do:
Ltc, B, Het, To- twong ng la chiéu dai, chiéu réng, chiéu cao man va chiéu chim ctia phan than
clrng & trang thai boi.

Chiéu cao man phan than cirng cla tau dém khi dwoc xac dinh trén co s& dam bao 6n dinh
ngang dwoc xac dinh theo céng thirc sau:

H,. <(0,30+0,33)B, (10)

3. Vidu ap dung

Ap dung co s& ly thuyét néu & muc 2 vao tinh toan thiét ké cac thong s cha yéu cda tau
dém khi theo nhiém vy thw dwoc chi ra trong bang 2.

Dua trén s6 liéu théng ké cac tau mau hién dai trong [1], [2] va [5], ta lwa chon cac gié tri cac
khéi lwong don vi: gy = 0,22; gw = 0,022; gne = 0,02; q¢ = 0,01; g4 = 0,01; qv = 0,03; pn = 0,21.10°3
t/(kW.h); gm = 0,0015 t/kW; a1 = 1,1; a2 = 1,1; la = 5; La/Bak =2,0. Ap dung céac cong thirc & trén ta
thu dwoc gia tri cac théng sé chi yéu cla tau thiét ké trén co s& cd sw tham chiéu chang véi cac
théng sé clia tau mau “Neoteric Hovertrek” [5] nhw trong bang 3. Hinh dang cda tau dém khi thiét
ké va tau mau dwoc thé hién trén hinh 3 va 4.

Tap chi Khoa hoc Céng nghé Hang hai S6 45 - 01/2016 7
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Béng 2. Bang céc théng s6 dau vao dé thiét ké tau dém khi

Stt Hang muc Ky hiéu DPon vi Gia tri
1 | Vantéc v km/h 55
2 | Tam xa boi 16i r km 100
3 | Chiéu cao sdéng hs m 0,3
4 | Strc ché (4 nguoi) Mng kg 320
5 Vuing hoat ddng: Tau chay séng cap VR - SIl.

Hinh 3. Bé tri chung tau dém khi thiét ké  Hinh 4. Tau mau “Neoteric Hovertrek” 4 ché ngbi

Béng 3. Céc théng sé cua tau thiét ké, va tau mau Neoteric Hovertrek [5]

 era £ o K o e L Pon Gia tri cua cac théng s6
Stt Cac thong so chu yéeu cua tau | Ky hiéu vi Tau thist k& Tau mau
1 | Toc dd tau v km/h 55,0 50..80 ?
2 Strc ché Nng kg 320 340
3 | Khéi lwong toan tai A kg 600 600
4 | Chiéu dai vung dém khi Lak m 4,10 4,166
5 | Chiéu réng vung dém khi Bak m 2,00 2,24
6 Dién tich ving dém khi Sk m2 8,04 8,96
7 | Ap suét nang trong vung dém khi Pn kPa 0,97 0,87
8 | Chiéu cao vay hy m 0,2 -
9 | Téng coéng suat may Ns kW 48,0 55
10 | Chiéu dai than phan cing L m 3,207 3,650
11 | Chiéu rong than phan cling Bi m 1,40 1,5
12 | Chiéu cao phan than cirng Hc m 0,60 0,65

3. Két luan

Bai bao da thlet lap dwoc phwong phap xac dinh cac thong sb chu yéu cua tau dém khi c&
nhd st dung vay mém trong giai doan thiét ké ban dau. Két qua thu dwoc & vi du tinh toan khoéng
co suw sai léch |0’I’l, so voi tau thue. . . )

Do han ché trong khudn kho clia bai bao nén nhom tac gia chwa thé néu 1én dwoc hét cac
budc thiet ke tiep theo sau khi thu dwoc cac thdng so chu yéu cla tau nhw tinh toan cac tinh néng
cua tau (tinh nﬁi, tinh di Q(f)ng, tinh 6n dinh, v.v...), tinh toan két cau cling nhw viéc,nghiém lai khoi
Iwgng tau... Tat ca cac van dé nay sé dwgc nhém tac gia gi¢i thiéu & cac bai bao tiép theo.
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THIET KE MACH LOGIC CUA HE THONG TU PONG BAO PONG
VA BAO VE DONG CO DIESEL CHINH TAU THUY
DESIGN THE LOGICAL CIRCUITS IN ALARM AND PROTECTION
SYSTEM OF MAIN MARINE DIESELS

~ TS. TRUONG VAN PAO
Khoa May tau bién, Trvong PHHH Viét Nam

Tém tat
Bai béo trinh bay céc budéc co ban dé thiét ké mach logic chirc ndng tw déng béo déng va
bdo vé déng co diesel chinh tau thay. Day la mét trong cac chirc ndng quan trong cta hé
théng tw déng diéu khién ttr xa déng co diesel chinh tau thay, né dam bao cho viéc khai thac
hé déng lurc tau thiy an toan, tin cay va kinh té.
Abstract
The article presents the basic steps to design the logical circuit of the automatically alerting
and protecting function for main marine diesel control system. The function plays an
important role and ensures that the propulsion operation is safe, reliable and economical.
1. Dat van dé
Qua nghién ctu, khao sat sé liéu tir cac hang Bao hiém tau bién Viét Nam nhirtng nam gan
day cho thay: Rat nhiéu nhirng sw c6 may dang tiéc xay ra da gay thiét hai vé tinh mang va tai san
néng né cho cac chd tau, nguyén nhan chinh 1a; trén tau khong trang bi hé théng bao déng bao vé
dong co diesel tau thly, hodc cé trang bi nhwng do trinh d6 ctia ngudi khai thac con han ché,
khoéng lam chd hodc chwa biét dwoc tdm quan trong cta hé théng dan téi thao bé toan bd hé
thdng. Vi vay, tac gid mudn gisi thiéu téi ban doc, cac budc thiét ké mach logic cho chirc nang tw
déng bao dong va bao vé diesel chinh tau thay. T&r d6, giup cho thuyén vién ciing nhw chi tau
nang cao trinh do chuyén mon dé khai thac hé dong lwc tau bién dwoc an toan va dat hiéu qua
cao.
2. Xay dwng mach logic bao dong va bao vé dong co’ diesel chinh tau thay
e Cdc théng s6 bdo déng va bao vé déng co diesel chinh tau thay
Chiéu quay déng co’; Vong quay qua tdc; Ap suat diu boi tron; Nhiét do nuwéc lam mat dong
co; Ngudn dién diéu khién; Ngudn khi diéu khién, trang thai ra vao clia may via.
e Xay dwng ham logic:
Cac budc thanh 1ap phuong trinh logic cho cac théng sb can bao vé 1a nhw nhau. Vi vay,
trong pham vi bai bao co6 g|o’| han tac gia xin trinh bay cach lap phwong trinh logic cho mét thong
s6. Con phwong trinh logic cha cac théng sé con Ial dwoc lam twong tw.

a. Xay dwng mach logic bao déng cac théng so . )
% Xa&y dwng phwong trinh logic tin hiéu bao déng ap lwc dau béi tron “LO” thap
e (Cac tin hiéu vao:

X, : Tin hiéu ap lyc LO cao hon mirc bao dong; X, : Tin hiéu khang dinh sy cb
e (Cactin hiéura:
Zs: Tin hiéu lam cho dén bao ap lyc dau LO thap sang nhap nhay; Za: Tin hiéu lam cho
den bao ap lwe dau LO thap sang binh thwdng; Zis: Chudng kéu
e Bang gia tri that:

Béng 2.1. Bdng mé ta chirc nang bdo déng Tw bang gia tr| that ta c6 cac ham logic sau:
ap lwc LO thap

0 o 11170 Z, _xlﬁx26 (2.1)
0] 1]0]0]1 Z, = XX 2.2
1] 0]0]0]o0 4T (2.2)
1 1 |oJo0]oO Zis = X6 Xo6 (2.3)

% Xay dwng phwong trinh mach logic tin hiéu bdo déng dp suat khi diéu khién
e Tin hiéu vao:
Xy, : Tin hiéu c6 ngudn khi diéu khién; X, : Tin hiéu khéng dinh sw cb
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e Tin hiéura:
Zs: Tin hiéu lam cho dén bao khi p lwc khi diéu khién thap sang nhép nhay; Ze: Tin hiéu lam
cho dén bao khi ap lwc khi diéu khién thap, sang binh thuéng; Zis: Chudng kéu
Twong tw nhw viéc thanh 1ap phwong trinh logic cho mach bdo dong ap lwc dau LO nén ta

co:
Zg = %0 %g5 (2.4)
L= X_zzx_ze (2.5)
Zs = XopXoq (2.6)

% Xay dwng phwong trinh logic tin hiéu béo déng va bao vé vong quay qud téc
e Tin hiéu vao:
X,;: Tin hiéu qua tdc; X, : Tin hiéu khang dinh sy cb
e Tin hiéura:
Zy: Tin hiéu lam cho dén sang nhép nhay bao dong dong co bj qua tdc; Z,: Tin hiéu lam cho
déen sang binh thwéng bao déng déng co bi qua toc; Zis: Chudng kéu
Twong tw nhw viéc thanh 1ap phwong trinh logic cho mach bao déng ap lwc dau LO nén ta c6

Zy = Y47 %o 27)
L= X17X_26 (2.8)
Z, =X47%5 (2.9)

7

% Xay dwng phwong trinh mach logic tin hiéu bdo déng nguén dién diéu khién
e Tin hiéu vao:
X,5 : Tin hiéu ngudn dién diéu khién chinh; X, : Tin hiéu khang dinh sy c6

e Tinhiéura:
Zo: Tin hiéu lam cho dén béo‘mét nguén dién diéu khién chinh sang nhap nhay; Zio: Tin hiéu
lam cho dén bao mat ngudn dién diéu khién chinh sadng binh thuwdng; Z16: Chubng kéu
Twong tw nhw viéc thanh 1ap phwong trinh logic cho mach bdo dong ap lwc ddu LO nén ta

CO:
Zy = Xps X5 (2.10)
Z.5 = Xo5 X5 (2.11)
Z, = XosXs5 (2.12)

7

% Xay dwng phwong trinh logic tin hiéu bao déng nhiét dé nwéc lam mat déng co’ cao
e Tin hiéu vao:

X,g : Tin hiéu nhiét do nwdc lam mat dong co cao; X, : Tin hiéu khang dinh sy cb
e Tinhiéura:

Z11: Tin hiéu lam cho dén bao nhiét d6 nwdc lam mat cao sang nhap nhay; Zi2: Tin hiéu lam
cho dén bao nhiét dé nwéc lam mat cao sang binh thwdng; Zis: Chudng kéu

e Tuwong tw nhw viéc thanh 1ap phuong trinh logic cho mach bao déng ap lwc dau LO nén

ta co:
Z,= Xzsx_ze (2.13)
Z,5 = Xp5Xog (2.14)
2, = XpgXog (2.15)
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% Xay dwng phwong trinh logic tin hiéu béo déng ngwoc chiéu quay déng co’
e Tin hiéu vao:
X4, : Tin hiéu déng co quay dung chiéu; X, : Tin hiéu khang dinh sy cb
e Tin hiéura:
Zy4: Tin hiéu lam cho den bao dong co quay sai chiéu sang nhap nhay; Zis: Tin hiéu lam cho
den bao dong co quay sai chiéu sang binh thuwong; Zis: Chudng kéu
Twong tw ta co:

Ly = X31 X6 (2.16)
215 = X31Xpg (2.17)

e T cac phuwong trinh Zie thanh lap dwgc & trén ta cé:

Z16 = Xy7 X6 1 Xy Xpp T Xpp Xy 1 Xo5 Xp6 1 Xpg Xo5 + X31 X6

= X26 (X17 + Xl6 + X22 + X25 + X28 + X31) (218)

e Tw cac phwong trinh thanh lap ta c6 so d6 mach logic bao déng cac théng s6 nhw sau:

Z,= ZGXZG
Tin hiéu ap luc X6 )
LO trén muc ™ 7 = XX
r A 3 16 7*26
bao dong p/
- - N Zg = Xpp X6
Tin hiéu gio6 Xy, L/ _
diéu khién N Zs = X Xge
\ Zz = X7 %56
; A A X
Tin hiéu qua toc I iz % —
\ Z) = X5 Xog _ - o
L M Zis = X5 (X17 + X + Xpp + Xp5 + Xpg + X31)
Tin hig¢u khang | X, ) - o
dinh sy co J X7+ X+ Xgp + Xo5 + KXo + Xy
: - Z,, = XogX
Tin hiéu nhiét A 12 28726
A o Xog L/ _
do nudc lam mat 7 —x.X
N ™\ 11 — A28 26
dong co cao )
\ 215 _ X31X26
Tin hi¢u dong co | a1 t/ _
quay dung chiéu N\ Zis = Xa1 Xo6
_ N Zig = Xo5Xag
Tin hiéu cé X5 L/ _
ngudn dién N\ Lo = Xos Xy

Hinh 2.1. S0’ d6 mach logic céc théng s6 bdo déng cho déng co’
b. Xay dwng phwong trinh logic cédc théng s6 bao vé déng co
X Xay dwng phwong trinh logic cac tin hiéu bao vé déng co’
e Tin hiéu vao:
X;7: Tin hiéu qua toc; Xg,: Tin hiéu ap lwc LO & mirc dirng dong co “Shutdown”; X,,: Tin
hiéu hoan nguyén “Reset”; X,,: Tin hiéu dong co dang & trang théai hoat dong; X, : Tin hiéu truwéc
do6 déng co dirng sy cO.
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e Tin hiéura:
Z17: Tin hiéu dirng sw c6;

Cé tin hiéu sy cb khi:

> Ap luc dau LO gidm t&i mirc dixng déng co “Shutdown”
> Vong quay déng co bi qua tbc & mirc dirng dong co

> Chwa hoan nguyén khi dong co bi dirng sw cb

‘0

3 Khi d6 ta c6 phwong trinh Logic sau:
Zy7 = X9 (Xi7 + X30) + X9 X7 Xos (2.19)

K2

<> T cac phwong trinh logic ta c6 mach logic sau:

Tin hiéu qua toc i
\) X17 + X'O
: UV

Tin hi¢u &p luc
LO ¢ mirc X3
sfiutdown :l )XZQ(XN +Xy)

Tin hiu dong _
co dang ¢ trang % \ Ziy = Xog (Xi7 +Xgp) + Xog Xor Xy
thai hoat dong %

Tin hiéu reset X L4 Xpo X Xoy
X23t

Hinh 2.2. S d6 mach logic cdc théng sé bao vé dong co’
3. Két luan

Bai bao da thiét lap dwoc mdi quan hé gitra tin hiéu vao va tin hiéu ra cta hé théng bao dong
va bao vé dong co diesel tau thiy bang so d& mach logic, tr d6 giip ngwdi van hanh hiéu duoc
nguyén ly hoat déng cla hé théng, dé khai thac hé dong lwc an toan dat hiéu qua cao. Dong thoi,
tlr so’ dd mach logic gidp nguwdi van hanh nhanh chéng phat hién hw hdng, sw cb va dé dang tim ra
nguyén nhan dé loai trir sy cb.
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NGHIEN CUU TiNH TOAN CHi SO THIET KE HIEU QUA NANG LUONG CHO
TAU CONTAINER VA BUA RA CAC GIAI PHAP SU’ DUNG NANG LUONG
TIET KIEM TREN TAU

STUDY AND CALCULATE THE ENERGY EFFICIENCY INDEX OF
CONTAINER VESSEL AND PROPOSE SOLLUTION TO REDUCE ENERGY
CONSUMPTION ON THE MARINE VESSEL

PGS.TS. TRAN HONG HA
SV. VU TUAN PAT
Khoa Méy tau bién, Truong DHHH Viét Nam
Tém tit
Bai béo gi6i thiéu két qua tinh toan va phén tich chi sbé hiéu qud ndng lwong cia tau
container dang khai thac véi muc dich danh gié hiéu qua st dung ndng lwong cua céc thiét
bi trén tau, tir d6 duwa ra céc gidi phap dé cai tién vé két cau va khai théc tau nham gidm
nédng lwong tiéu thu, déng thoi dap (mg dwoc céc yéu cau vé gidm thiéu 6 nhiém khong khi
do tau bién tao ra theo phu luc VI trong Marpol 73/78.
Abstract
The paper study the energy efficiency index that was calculated from a typical container ship
exploited for the purpose of evaluating the effectiveness of energy use of the equipments on
the ship, from that having measures to improve structural and ship operation to reduce
energy consumption, and also meeting the requirements of Annex VI, Marpol 73/78 for
reducing air pollution from ships.
Key words: EEDI, air pollution, marine vessel.

1. Dat van dé

Trong van tai hang héa noi dia & Viét Nam, tau thiy déng vai trd chd yéu va quan trong
trong nganh van tai hang héa, do vay doi tau cta Viét Nam ngay cang phat trién vé sb lvong va
chét lwong nhwng cac doi tau hién nay dang khai thac co tudi doi cao, tinh trang k¥ thuat cia cac
trang thiét b trén tau kém lam cho hiéu qua s dung néng lwgng khéng cao, chi phi nhién liéu ting
doéng thoi dan téi van dé 6 nhiém khong khi do st dung nhiéu nhién liéu chay khéng hoan toan.
Thém vao dé ngudn nhién liéu héa thach hién nay dw trir c6 han do vay can thiét phai cé ké hoach
st dung tiét kiém, van dé birc thiét nay nam trong chién luvoc quéc gia va thé gidi.

Ngoai van dé vé trir lwong nhién liéu ngay cang gidm, cac luat quéc té vé chdng 6 nhiém
khong khi ngay cang thét chat hon nhw trong phu luc VI ctia Marpol 73/78, ddng théi ban hanh cac
luat vé sir dung nang lwong hiéu qua trén tau dang khai thac va tau déng méi nhw chi sé EEOI
(Energy Efficiency Operation Index) va chi s EEDI (Energy Efficiency Design Index), v&i muc dich
gidm thiéu & nhiém do tau thay tao ra trong dé chi yéu 1a ndng dd CO2. Do van dé cép thiét vé
ndng lwong va 6 nhiém méi trwdng, nhém tac gid nghién ctru va tinh toan hiéu qua s dung nang
lwong cla tau dang khai thac bang chi sé EEDI, tiv két qua tinh dwoc so véi céac chi tiéu EEDI yéu
cau tirng giai doan cta IMO dé dé xuét cac gidi phap s& dung nang lwong trén tau hiéu qua va
gidm thiéu 6 nhidm mai trwdrng do tau bién tao ra.

2. Tinh todn chi sé thiét ké sir dung ndng lwong hiéu qua EEDI
2.1. Kh&i niém chi sé thiét ké str dung nang lwong hiéu qua

Chi sb thiét ké s& dung nang lwong hiéu qua EEDI dwoc tinh dwa vao lwgng nhién liéu tiéu
thu trén tau dwoc qui dbi ra CO:2 trén lwgng hang héa dwoc van chuyén trong mét quang duwdng
nhét dinh. Chi sé nay danh gia lwong 6 nhiém do tau gay ra so véi chi tiéu trong cac giai doan tw
nam 2013-2025 phu thudc vao thdi diém tau dwoc thiét ké va déng méi nhw trong db thi hinh 1.

Chi sb thiét ké hiéu qua nang lwvong dwoc ban hanh béi Uy ban Bao vé Méi trudng Hang hai
IMO (MEPC) [1], chi s6 nay dwoc st dung dé do lwong phat thai CO. cla tau bién va danh gia
truc tiép viéc st dung nhién liéu hiéu qua trén tau, theo cac giai doan tr ndm 2015 mirc yéu ciu
EEDI rat th&p do vay doi hdi cac chil tau va cac nha may déng tau lién tuc phai cai tién k§ thuat va
st dung cac nang lwong sach thay thé dé coé thé dap ng dwoc véi ddi héi ctia phu luc VI trong
Marpol cda IMO.
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Hinh 1. Céc giai doan gi&i han chi sé6 EEDI [1] Hinh 2. So dé thiét bi str dung nédng
lwong trén tau [1]

2.2. Tinh todn chi s6 EEDI
Chi s6 EEDI tinh toan dwoc xac dinh bang cong thirc sau, don vi 1a gCO-/tan.hai Iy[1].
Main engine emissions

main engine power reduction due

AUX. engine emissions to mpovatwe mechanical energy
efficient technology

power take in (e.g. kites, sails, etc.)

\

M nME M aPTT el
[H f ZP}E{EJ -Cruzi) - SFt Cyr(i;) + (Pa -Crae - SFCux ")+[[H f- ZPm - Z fero- PM(})]CFJE- SF( CA.E] —[Z S - Pep(y- Craaz - SF Cu‘x)
\ il

-1 i1 A

fi-Capacity-Vr- fiv \
T auxiliary power reduction
due to innovative
Transport work electrical energy efficient
correction factors technology

Trong do6:
Pwme : 75% cbng suat cuc dai may chinh, kW;
Crme: Hé s6 qui ddi nhién liéu tiéu thu ctia may chinh ra CO2, g/hai ly.gid;
SFCuwe: Suét tiéu hao nhién liéu cé ich ctia may chinh, g/kW.h;
nwe: S6 lwong may chinh;
Pae : 75% cdng suét cuwc dai may phu, kW;
Peri : CONg suat ddng co dién lai truc chan vit, kW;
Pert : CONg suat cla cac thiét bi st dung nang lwong sach, kW;
Cae: Hé sb qui d6i nhién liéu tiéu thu ctia may phu ra CO2, g/hai ly.gid;
SFCae: Suét tiéu hao nhién c6 ich ciia may phat, g/kW.h.
Vier: Van tdc thiét ké tau, hai ly.gid;
2.3. Tinh todn chi s6 EEDI cho tau container

Tinh toan th&r nghiém chwong trinh véi théng sb cla tau container cu thé. Thong sbé cu thé cla
tau container 22300 DWT v&i thoi diém dwoc ban giao vao nam 2014 nhw sau:
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Béng 1. Théng sé cua tau Container

STT | Théng s6 cua tau

1 Loai tau Container Vessel

2 S6 hiéu tau IMO9145267

3 Chiéu dai tau 178.57 m

4 Chiéu réng tau 27.70 m

5 Chiéu chim thiét ké 10.87 m

6 Trong tai 22300 DWT

7 Lwong container 1856 TEU

8 May chinh MAN B&W 6L70ME-C
9 Toc dd tau 21.4 Knots

S6 lieu st dung clia mét con tau container, trén tau trong hé déng lwc may chinh la déng co
diesel 2 ky tang ap, hang Man B&W va 03 dong co diesel lai may phat dién cé cac théng sé nhw
trong bang 2:

Béang 2. Céc théng sé mdy chinh va méy phat

May chinh May phu
Hé déng lwc tau Lai chan vit dinh bwéc Diesel lai may phéat
Loai may MAN B&W 6L70ME-C Yanmar 6N21AL-EV
Cong suat BC kW 16980 kw 970
Tbéc do BC rpm 98.3 rpm 900
Suét tiéu hao NL g/kWh 183.5 g/kWh 298.0
Loai nhién liéu HFO HFO

Céac thong sb cla tau dwoc nap vao phan mém trong chuwong trinh Matlab dé tinh toan chi sb
EEDI. Ket qua tinh toan va moé phdng chi so EEDI giai doan: 1/1/2013 — 31/12/2014:

New Ship 1.1.2013
New Ship 1.1.2015

New Ship 1.1.2020
Ship Name Container MCRNo1 16980 L) New Ship 1.1.2025

i +  Attained EEDI

IMO No 9145267 SFC No1 1835 aikivh |
\
DWT 22300 TOW MCR No2 0 K

Speed Ship 214

Ship Particular Main Engine

Knots SFC No2 0 g/kvh

DeliveryDate  Phase0 v: Fuel Type HFO =)

Auxiliary Engine’

Innovative Techologies

MCR No1 970

GE Efficiency  0.93 Shaft Generator 0 K Motor Efficiency 0
Shaft Motor 0 K Feffmechanical 0

MCRNo2 70 ;

S R Mocharical g w Feff efectrical 0
sretuz . e
MCRNo3 a0 Electrical 0 P o :

GEEfficiency | 0.93
SFCNo3 | kit 8

|_ze [ Attained EEDI | 236577 Required EEDI | N/A Calculator

Fuel Type o v

Hinh 3. Két qua tinh todan mé phong chi s6 EEDI
cho tau Container (v&i giai doan 01/01/2013-31/12/2014)

Cac thong sbé diu vao duwoc dwa vao dé tinh toan chi sé EEDI dat duwoc voi cac diéu kién
khai thac dwoc gia dinh nhw tau déng méi. Chi sé EEDI tinh dwoc 1a 23.66 cao hon véi chi s6
EEDI yéu cau trong giai doan 1 tir thang 1-2015 1a 23. V&i didu kién khai thac tét nhat ma chi s
van con cao hon, tau lai & tinh trang da khai thac diéu kién bién khac nghiét ddng thoi viéc quan ly
tau khong hop ly dan t&i chi sé EEDI dat duwoc thuc té sé cao hon tinh toan nhiéu, do vay voi két
qua tinh toan, nhém tac gia nghién ciru va tim gidi phap dé xuét véi muc dich gidm lwong tiéu hao
nhién liéu va gidm chi sé EEDI dap (rng duoc véi cac chi tiéu EEDI yéu ciu trong nhirng giai doan
tiép theo nhw yéu cau dbi véi cac tau déong maéi véi muc dich gidm chi phi khai thac tau va gidm
thiéu 6 nhiém maéi truong.
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3. Dé xuéat cac giai phap tiét kiém nang lwong

T cac két qua tinh toan néu trén cho tau container hién dang dwoc khai thac, van dé lam
tédng suat tiéu hao nhién nhiéu ctia may chinh va may phu do tinh trang ky thuat cla cac thiét bi
trén tau ci va xudng cép. Trong qua trinh hoat dong khai thac cac thiét bj trén tau khéng hop 1y,
viéc khai thac tau khéng hiéu qua do khdéng chon dwoc do chdi t6i wu cla tau, cach xép hang hoa,
tuyén duong khong tdi wu va khong ndm dwoc thoi tiét chuyén di 1am kéo dai hanh trinh cla tau
va tang lwgng nhién liéu tiéu thu do do lam chi sb EEDI tang 1én. V&i muc dich giam lwgng nhién
liéu tiéu thu qua qua trinh tim hiéu dé xuét mot sb giai phap sau:

Thay déi mot s6 hé thong va thiét bij trén tau:

May chinh 1a dong co diesel: Viéc tdng cuong hiéu qua cho dong co diesel cé thé dat duoc
théng qua trang bi thém céc thiét bi va hé thong maéi hodc béng cach cai thién quy trinh van hanh.
Dé giam sat cac dong co dang hoat ddng hiéu qua nhw thé ndo, va d& xem nhitng anh huéng khi
thay déi cac didu kién 1am viéc trong quy trinh van hanh can thiét phai cé cac thiét bi dwoc I1ap d&t
dé giam sat ca coéng suét va nhién liéu tiéu thu. Thay thé hé théng cap nhién liéu bom cao ap- voi
phun diéu khién bing cam béng hé théng diéu khién bang dién t&, v&i sw thay thé nay lwong tiéu
thu nhién liéu co6 thé gidam xudng 2% [2].

Chan vit: Viéc lya chon chan vit khi thay thé theo thiét ké va loai tau dwoc st dung, hién nay
nhidu hang phat trién cong nghé méi trong thiét ké chan vit d& dat dwoc hiéu qua vé kinh té hon
khi st dung nhién liéu. Ngoai ra, c6 thé cai thién lwu lweng nwéc vao canh chan vit bang cach I1&p
thém mot sb chi tiét nhw vay dan hodc 6ng dao lwu co thé tdng hiéu qué day, do doé gidm lwong
nhién liéu tiéu thu. Nhw chan vit c6 éng dan dong, chéng chéng c6 canh chan dong chay xoay..vv.
gidi phap nay lam cho hé dong Iyc gidm khoang 5% lwgng nhién liéu tiéu thu [2].

~ Bong co diesel lai may phat: Thay thé hé thong cap nhién liéu bom cao ap- voi phu diéu
khién bang cam bang hé thong dieu khién bang dién ttr, voi sw thay thé nay lwong thu thu nhién
lieu cé thé gidm xuong 2.5% [2].

T6i wu khai thac tau:

Viéc phdi hop hoat dong chinh xac, phu hop gitra cac bén tham gia vao qua trinh van
chuyén hang héa c6 déng goép tich cwc cho viéc st dung hiéu qua nang lwong trén tau. Chang
han, théng tin lién lac tét gitka ngwoi khai thac, cadng, chi hang...cho phép lwa chon phwong an
chay tau hop ly dé& tau dén cang dung gi®® du kién, v&i ché dd may tiét kiém nhién liéu. Cong ty
ciing c6 thé lap k& hoach quan ly ndng lwong dé quan Iy doi tau clia minh, trén co s& d6 dé ra cac
yéu cau lién lac déi véi cac bén lién quan. S dung mang lwéi diéu khién va giam séat tau quan ly
hanh trinh cGa chuyén di con tau dé tbi wu hoa dwoc diéu kién cta chuyén di nhu diéu kién thoi
tiét ciia vung bién tau chay, tinh toan chinh xac duoc thdi gian dén cla tau tir d6 cé thé giam tbc
do cla tau, tiét kiem dwoc nhién liéu tiéu thu. St dung phan mém tdi wu héa dd chui cia tau
phwong phap nay c6 thé tiét kiem dwoc lwong nhién liéu tiéu thu tir 1.5-2%.

Phan bd hang, ballast mot cach hop Iy 1a yéu t6 c6 tinh chét quyét dinh strc bén, 6n dinh
tau, dong thoi gidp cho tau co thé tét nhat (goc nghleng chui phu hop nhat) nho dé hiéu qua nang
Iucmg clia tau dwoc tang 1én. Trwdc day, vai trd cla téi wu héa va hiéu s mén nuwéc thwong bi bd
gua khi xem xét cac phwong an nang cao hiéu qua nang lwong cla tau, dac biét la do viéc tinh
toan, thr nghiém dé xac dinh mdc lién hé gitra tbc do6, mén nwéc va hiéu s mén nwoc tdi wu
twong déi phirc tap va tbn kém. Tuy nhién, nhiéu nghién ctru gan day da chi ra rang, hiéu qua cla
viéc str dung mén nwéce tdi wu trong van tai bién la dang ké va sé nhanh chéng bu dép dwoc chi
phi dau tw ban dau. Hiéu s6 mén nuwéc ti wu, trung binh cé thé tiét kiem 3+4% nhién liéu tiéu thu
va trong mot sé didu kién nhét dinh, c6 thé gilp tiét kiém téi 15%. Trong d6, hé sé mén nuwdc toi
wu dwoc hiéu 1a hiéu sb mén nuéc (ing véi toc dd va mén nwdc cho trwdc cla tau, mire do tiéu
thu nhién liéu cho 1 hanh trinh 13 nhd nhét.

Str dung cac céng nghé va thiét bi méi

Viéc gidm ma séat cla vé tau rat duo’c chd y trong khi son phi vd tau. Theo két qua thir
nghiém da dwoc cong bd, viéc son phi tot & I6p thir nhat sé& gidm 0.5-2 % strc can, con néu lam
tét thém & 16p 2 sé g|am t&i 1-5 % strc can tau. Ap dung phwong phap lam gidm ma sat vé tau
bang hé thdng cung cap bot khi dwéi day tau, 16p khi glam ma sat tiép xlc gitra nwéc va vé tau
lam gidm stc can cua con tau, phwong phap nay cé thé gidm s tiéu nhién liéu t¢i 3%.
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Viéc s dung nang lwong méi thay thé nhw ndng Iuong gio, nang lwgng mat troi, p|n nhién
liéu va cac loai nang lwong khac trén tau thly da cé nhiéu cai tién va mang lai hiéu qua cao tiét
kiém 10-30% nhién liéu.

Dai véi tau container dang khai thac & trén, ap dung cac phwong phap cai tién va thay thé
cac hé théng va thiét bi méi, t0i wu héa qua trinh khai thac Iém cho lwvong tiéu hao nnién liéu co
thé giam xuéng t6¢i 20-30%, dap (rng dwoc chi tiéu EEDI yéu cau cuta tau déng méi dén thang 1-
2020.

New Ship 1.1.2013
New Ship 1.1.2015
New Ship 1.1.2020
New Ship 1.1.2025
+  Attained EEDI

Ship Particular: Main Engine’

Ship Name Container MCRNo1 16930 LG

IMONo 9314000 | SFC Not 1459 | giowh |

DWT 2300 | Tow MCRNo2 0 o

Speed Ship 30 ncts SFCNo2 0 ok T
DeliveryDate  Phass! v Fuel Type i

Augiliary Engine Innovative Techologies®

MCR No1 470 : ‘
GE Efficiency  0.93 Shaft Generator 0 K Motor Efficiency 0
SFCNo1 2006 | ofkWh ! “
B Shaft Motor 0 KA Feffmechanical 0
MCR No2 970 i -
SERTIRICY L 093 Mechanical 0 K ol i p
SFC No2 2906 oikih eff electrical
MCRNo3 970 K . i Electrical 0 K Fw 4
- GE Efficiency | 0.93
SFCNo3 KA i " i
:06 | 9 Attained EEDI | 19.1475 Required EEDI | 209571 _—

Fuel Type HFO 2|

Hinh 4. Két qua tinh todn chi s6 EEDI sau khi ép dung cdc giai phép

Sau khi ap dung céac gidi phap cai tién cho thiét bi tau dang khai thac, két qua tinh chi sb
EEDI dat dwoc 1a 19.15 nhd hon chi sé EEDI y&u ciu 20.96. Qua db thi trong két qua tinh chi s
EEDI dat dwoc cla tau ta thdy. Chi s EEDI dat dwoc nam dwdi dwong New Ship 1.1.2015. Nhw
vay néu tau sau khi ap dung céac giai phap cong nghé nay va dwoc ban giao trong giai doan 1:
1/1/2015 — 31/12/2019 thi tau hoan toan dap (rng du theo yéu cau cia MARPOL dwa ra vé chi sb
thiét ké hiéu qua nang lwong. Tai Viét Nam hién nay, cdng nghé trong cac nha may dong va stra
chiva tau bién hién dai hda va phat trién khong ngung, dong thoi déi ngi ky thuat dwoc dao tao
dap wng dwoc véi cac van dé hoan cai maéi két cu cua vé va hé thong dong lwc cua tau aé dap
&¥ng dwoc v6i cac yéu cau ngay cang khéat khe ctia Luat Hang hai quéc té, vi du nhw cong ty cb
phan Van tai bién Viét Nam (Vosco) tién hanh thay thé mai voi phun nhién liéu cia mét sb dong co
diesel dang duo’c str dung da giam duo’c lwong nhién liéu tiéu thu, dong thei giam dwoc 6 nhiém
do trong khi xa. Cong ty Vipco da hoan cai hé théng boi tron co khi bang hé thdng béi tron dién t&
cho tau dau tiét kiem dwoc dau boi tron. Trong cac gidi phap duwoc ap dung, cac thiét bj thay thé
da sb van con nhap ngoai nén gia thanh cao, do vay cac chd tau van dang con can nhéc khi quyét
dinh hoan cai hoac thay thé vi nhitrng Iy do kinh t& ho&c luat phap.

4. Két luan

T cac két qua tinh toan va phan tich chi sb ndng lwong hiéu qua EEDI cla tau container tac
gid da dwa ra cac giai phap dé cai tién thiét k&, khai thac va quan Iy tau hiéu qua véi muc dich
gidm Ilwong nhién liéu tiéu thy, ting tinh kinh té trong khai thac trén cac tau bién tai Viét Nam. Chi
sb thiét ké& hiéu qua nang lwong EEDI dat dwoc cla tau cling gidm khi st dung cac gidi phap néu
trén thda man yéu cau cia MARPOL 73/78.

TAI LIEU THAM KHAO

[1] Guidelines for Determination of the Energy Efficiency Design Index (2013), Germanischer
Lloyd

[2] Ship Energy Efficiency Measures, ABS
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XAY DUNG MO HINH HE THONG CHONG NGHIENG TAU THUY
MODEL CONSTRUCTION OF SHIP ANTI-HEELING SYSTEM

PGS.TS. HOANG bUC TUAN
Khoa Dién - bién t, Trirong DHHH Viét Nam

Tém tat

Trong qua trinh tau cép cang xép, d& hang hoa thuong xuyén dan dén sw nghiéng léch tau
do khéi lrong hang hoé thay déi lién tuc, vi vay thuy tha tric ca phéi luén quan sét, theo déi
do nghiéng dé chinh dinh lai, néu do nghiéng léch nay vuot qué gi6i han cho phép. Viéc
giém sét va theo d6i khéng sét sao cé thé dan dén mat an toan cho con tau, hang hoa va
con nguoi. Do vy cén phéi xay dung hé théng diéu khién tw déng chéng nghiéng tau thuy
dé tw dong phat hién ra goc nghiéng va bu lai mét lwong twong (ng, viée lam nay cho phép
con tau co thé xép, d& hang héa mot céch lién tuc ma khong cén dirng lai dé diéu chinh do
nghiéng, né tiét kiém duwoc rat nhiéu thoi gian khi tau cdp céng va tdng dé an toan cho con
tau, hang hoa va con nguoi.

Abstract

During the ship on port for loading and unloading of goods often leads to skewed ship due to
good’s volume are constantly changing, so the sailors on watch should always observe,
monitor heeling angle to adjustment list back upright, if the this heeling angle exceed
permissible limits. The monitoring and tracking closely may not lead to loss of safety for
ships, goods and people. Hence the need to build the ship anti heeling automated control
system to automatically detect the heeling angle and offset a corresponding amount, this
work may allow the ship loading and unloading of goods on an ongoing basis without
stopping to adjust the heeling angle, it saves a lot of time when the ship on the port and
enhanced the safety for ship, goods and people.
Key words: Heeling angle, control system, anti-heeling system.
1. Gi&i thiéu
Trong qué trinh xép, d& hang hoa dbi voi cac loai tau nhw tau ché container, tau ché 6 to,
thiét bi ndi..., thwdng xuyén dan dén sy mat can bang nghiéng phai, trai. Do vay, nguoi sy quan
tryc ca pha| lién tuc theo ddi can bang tau va diéu chinh do nghiéng cho phu hop yéu ciu. Véi
muc dich tiét kiém th&i gian 1am hang, gidm chi phi san xuét, cling nhw dam bao an toan cho hang
héa, con ngudi va con tau thi can phai trang bi hé théng didu khidn tw dong chéng nghiéng tau
thdy, nham duy tri trang thai can bang cla tau. Mét trong nhitng nguyén nhan dan dén hiém hoa
cho tau 1a do sy nghiéng léch qua mirc cho phép khong thé trd vé& vi tri can bang ban dau, do
khéng can thiép tir ban dau cia hé théng chéng nghleng tau, cling nhw sy can thiép clia nguwoi
van hanh qua muén [1, 3]. Cung v&i sw phat trién cla khoa hoc k¥ thuat, viéc xay dwng va trang bij
hé théng tw dong diéu khién chong nghiéng tau thay I& mot xu thé tAt yéu cia nganh hang hai.
Viéc lam nay khong nhirng gidm duoc thoi gian lam hang cla cac tau container, tau ché 6 to, thiét
bi ndi... dan dén gidm chi phi khai thac cho chd phwong tién, ma con han ché nhirng hiém hoa cho
con nguwdi, hang hoa, thiét bi va con tau, do nguyén nhan xé léch hang héa gay nén. Hon nira,
viéc xay dwng thanh céng hé théng diéu khién tw dong chéng nghiéng tau thay con gép phan noi
dia héa san pham, tang tinh canh tranh cGa nganh déng tau va van tai bién Viét Nam.

Bai bao dé cap dén viéc ché tao hé thdng didu khién tw dong chong nghiéng tau thuy, nham
tw dong diéu khién can bang trong qué trinh tau béc d& hang hoa tai cang. Két qua nghién ctru
dwoc trinh bay trong cac phan sau.

2. CAu trac cua hé thong chéng nghiéng tau thay

Dé thuc hién viéc chdng nghiéng tau thuy trong qua trinh xép d& hang hoa sé st dung hai
két chdng nghiéng & hai bén man trai va phai tau. Khi tau xép d& hang hoa, sé xay ra nghiéng léch
sang man trai hodc man phai tau. Hé théng diéu khién sé& giam sat lién tuc va phat hién ra do
nghiéng léch qua géc dd cho phép la 2° trai ho&c phai, sé thwc hién diéu khién mé van, chay bom
dé thuc hién chuyén nwéc tir két trai sang két phai hodc nguwoc lai cho dén khi dd nghiéng tré vé
mat phang thdng ding thi dirng lai [2, 4]. K&t cAu cla hé thdng gom hé thdng chéng nghiéng st
dung bom mét chiéu dwoc trinh bay trong hinh 1.
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Hinh 1. Hé théng chéng nghiéng tau thiy str dung bom mét chiéu.

Hé thdng chdng nghiéng tau thuy dwoc dé xuét bao gdm ta diéu khién trung tam xd Iy tin
hiéu st dung thiét bi didu khién logic kha trinh, bd bién ddi tin hiéu dong, ap va giam sat hé théng
st dung thiét bi HMI. Ta kh&i dong dong co lai bom dwoc siv dung thiét bi bién tan diéu khién thay
ddi tbc d6 bom theo dd nghiéng léch nhdm nang cao chét lwong diéu khién. Bom st dung la bom
mot chiéu, bdn van sé tao thanh hai cdp dé& chuy&n nuwéc tir két nay sang kia phu thudc vao chiéu
nghiéng léch va thuat toan diéu khién. Cac van co thé diéu khién theo chidu déng, mé va cé tin
hiéu phan héi trang thai.

Dé giam sat tin hiéu géc nghiéng str dung cdm bién géc nghiéng co dai lam viéc tir 10° trai
dén 10° phai, véi tin hiéu dau ra dang dong dién tir 4-20 (mA) dwoc dat trén mé&t phang doc tau.
Mirc nwéc hai két treo dwoc gidm sat lién tuc nhd hai cdm bién twong tw dat day két cé dai do tir 0
dén 2(m), véi tin hiéu dau ra dang dong dién tir 4-20 (mA).

3. Xay dwng hé théng tw dong diéu khién, giam sat chéng nghiéng tau thay
3.1 Xay dwng phan cirng hé théng chéng nghiéng tau thay

_ Dua trén so d6 cau tric hé thong xay dwng phan cirng gém ta diéu khién trung tam, ta diéu
khién dong co lai bom, van va cdm bién dwogc trinh bay nhw hinh 2.

Hinh 2. Phan cirng hé théng diéu khién tw déng chéng nghiéng tau thay
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3.2 Xay dwng thuét todn diéu khién hé théng chéng nghiéng tau thay

Lwu d6 thuat toan diéu khién tw dong chéng nghiéng tau thiy dwoc trinh bay trén hinh 3.

i

Cép ngudn
I5) Ché as S
¢ e ¢
20 d6 Kiém tra Bao don
Kiém tra Bao dong 9
Mé& van cap M& van cap
Kiém tra géc
nghiéng
Mé& van 1, 3 Mé& van 2, 4
s
b b
Chay bom Chay bom
b
AV
M& van 1, 3 Mé& van 2, 4
s @ s
b 5]
Khai dong bom Khéi dong bom

l

Mtrc nuée thap hodc
goc nghiéng >5 do

Dirng bom Durng bom

l |

boéng van Béng van

|

Bao dong
2

< Két thuc >

Hinh 3. Lweu dé thuat todn diéu khién hé théng chéng nghiéng tau thay
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3.3. Xay dwng phan mém diéu khién, giam sat hé théng chéng nghiéng tau thay
Dwa trén thuat toan da xay dwng, cung voi viéc liét ké va gan cac dia chi vao ra cho hé
théng, ta sé xay dung chuwong trinh diéu khién tw dong chéng nghiéng tau thdy trén phdn mém
STEP 7 MicroWIN V4.0.
Giao dién diéu khién, giam sat hé théng chdng nghiéng gébm giao dién chinh, giao dién ché
dd diéu khién bang tay, giao dién ché dd diéu khién tw dong, giao dién bao déng va giao dién ghi
lai lich str bao dong dwoc thé hién trén hinh 4, 5, 6, 7.
=] Delta Soft Simulator V2.24. Kernel Ver - R 2.77 o= ] I Delta Soft Simulator V2.24. KemelMetgR 277 - o |

23:24:15
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Hinh 5. Giao dién ché dé bang tay
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Hinh 6. Giao dién ché d¢ tw déng Hinh 7. Giao dién bao déng

Hé théng tw dong diéu khién chéng nghiéng tau thuy da dwoc xay dwng va thir nghiém theo
clu tric da dé xuét, trong d6 co6 st dung bién tan didu khién téc d6 ddng co khéong déng bo ba pha
lai bom nwéc, cé ghép ndi dé diéu khién va giam sat trén man hinh cdm &ng HMI ctia hang Delta.
Viéc thtr nghiém hé théng diéu khién véi mé hinh dbi twong cho thay hé thdng lam viéc tin cay,
chinh xac, dap &ng cac yéu cau dat ra, nhdm diéu khién, gidm sat qua trinh chéng nghiéng tau
thuy mot cach lién tuc, d@m bao an toan, tiét kiém thdi gian khi tau xép d& hang hoa va nang cao
hiéu qua kinh té trong qua trinh khai thac van tai bién.
4. Két luan

Hé thdng diéu khién tw ddng chéng nghiéng tau thiy da dwoc ché tao s dung bd diéu khién
kha trinh PLC va giam sat trén man hinh cdm (ng HMI, dap &ng yéu cau kj thuat vé do chinh xac
diéu chinh géc nghiéng nhé hon 10% gia tri dat va dai goc do nghiéng léch cé thé giam sat tw 0,50
dén 10° trai, phai. K&t qua nghién clru la tién dé cho viéc ché tao, trién khai lap dat, thir nghiém
thuc t& hé thdng didu khién tw ddng chéng nghiéng tau thay trén tau trong thdi gian téi, nham thay
thé cac san phadm ngoai nhap, chi dong trong khai thac va lam chi cdng nghé phuc vu cho nganh
cbng nghiép déng tau cua Viét Nam.
TAI LIEU THAM KHAO
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MO HINH MO PHONG HOAT PONG MAY PHAT BIEN TAU THUY
O CHE DO CONG TAC bOC LAP
MODELING AND SIMULATION OF MARINE GENERATOR SET AT SINGLE
OPERATION MODE

ThS. PO KHAC TIEP, TS. VWONG BUC PHUC
Khoa Dién — Dién ti, Trwwong DHHH Viét Nam
Tém tit
Bai béo gidi thiéu mé hinh toan hoc cta cac thiét bj dién trong hé théng tram phat dién trén
tau thdy nhw: May phat déng bo, dong co, Diesel, bo diéu téc cia diesel, bo tw déng diéu
chinh dién &p, céc dang tai, b khéi dong v.v.. Cac két qué mé phdng lién quan dén céc déic
tinh déng cua hé théng duoc dua ra ré rang khi st dung SimPowerSystems Toolbox clia
Matlab. Két qué c6 duoc gitip cho cac nha thiét ké hé théng, ngudi st dung thay déi va luya
chon céc tham sé t6i wu gép phén néng cao hiéu suét ndng luong cho hé théng tram phat
trén tau thay.
Abstract
This paper introduced mathematical model of electrical devices used on ship as: Generator,
Motor, Diesel, Governor, Automatic voltage unit, load types and starter etc. By using
SimPowerSystems Toolbox of Matlab software as a tool for simulating systems from which
exact results of dynamic curves when system is working are given. These results help
system designer, user to change or choose optimized parameters and then effective power
of this system on ship will be taken.
Key words: Governor, Automatic voltage, AC Generator, Asynchronous Motor.
1. Gi&i thiéu
Tram phat dién tau thay Ia mot hé thdng co6 ciu tric va hoat déng phirc tap, hoat dong cla
tram phat dién lién quan truc tiép dén an toan hang hai. D& dam béo tram phat l1am viéc én dinh thi
hé théng diéu khién phai thuc hién duy tri tan sb va dién ap cia mang dién 6n dinh ca trong ché do
on dinh va trong ché do quéa do [1]. Tt c& nhirng tau bién hién dai, du 1a phuc vu muc dich dan sy
hay quan sw, déu s& hiru moét dac diém chung 1a yéu cau céng suét clha tram phat dién phai 1&n
hon trén nhirng tau truyén thdng, st dung ndng lwong dién cho cac phu tai lén nhw: chan vit mdii,
thiét bj dién trén boong, cac may phu budng may..., do d6 trén cac tau nay doi héi tram phat dién
pha| c6 cong suat da 1on. Khi _nang cao cong suat cla cac tram phat dién, sy phic tap cua hé
thong tang Ién, dap ¢ng yéu cau cao hon cho hé thong diéu khién va quan ly céng suat ngudn 1a
can thiét. Tuy nhién, ngay ca ddi v&i nhitng hé théng diéu khién tét thi trong mot sé trwéng hop
d&c biét, doi khi cling chwa thé dap ng dwoc yéu cau cia hé théng. Do tinh chét phirc tap cla
tram phat dién trong qua trinh cong tac nén doi hdi trong hé théng can trang bi thém mét thiét bi
ma cé thé phat hién cac su thay doi cac théng sb cla lwdi dién dé cung cap thong tin kip théi cho
hé théng diéu khién. Xu4t phat tv nhitng ddc diém trén, viéc thanh 1ap mé hinh mé phéng hoat
dong cla may phat dién tau thdy & ché do cong tac doc lap duwgc dwa ra nham thuc hién giai
quyét cac van dé: xay dwng mé hinh mé phéng ctia may phat dién déng bd, mé hinh md phdng bod
diéu tbc, bd tw dong diéu chinh dién 4p duoc thwe hién trén cong cu Simpower system cla Matlab.
Két quéd moé phéng véi cac dang tai phd bién trén tau thay nhw: tai thuan trd, tai la cac dong co
khéng déng bd duwoc thu thap, phan tich nhdm cung cép thém théng tin vé céc théng sb cla luéi
dién, dap tng clia hé thong voi su thay ddi tai, tr d6 tao diéu kién cho cac nha thiét k&, diéu khién
c6 thém céc thong tin vé hoat ddng clia tram phat dién dé xay dung 1én nhung hé thdng diéu khién
co thé lam viéc tin cay, phan rng nhanh nhdm dap &ng yéu ciu cla van dé 6n dinh dién ap va tan
sb cla ludi dién tau thly. Viéc xay dwng thanh cong mé hinh va xac dinh thdi gian mé phéng ¢ y
nghia thyc tién trong thiét ké va xay dwng hé thédng méi, tinh toan cac tham sb cho tram phat dién,
giam thoi gian,...
2. M6 hinh cua tram phat dién tau thay

Tram phat dién tau thay dién hinh bao gdm moét sé td hop may phat dién dong bb - ddng co
diezel va hé théng kich tir, bang dién chinh, mot may phat sw cd, bang dién sw cb, cac bang diéu
khién tai va cac loai tai. Trong hé twong déi, néu tan s cla stator ciia may phat dong bé twong
dwong véi gia tri co ban, gia tri dién khang cla cudn day bang véi gia tri dién cam, va dién khang
qua do, dién khang siéu qua do ciing bang véi gia tri dién cdm twong ng. Khi d6, cac thdng sbé
clia may phat dién dong bod sé& dwoc thé hién bang cac gia tri dién khang thay vi d6 tw cam. Tién
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hanh cac thi nghiém vé dap tng tan s6, khong tai, ngan mach dé tir d6 xac dinh duoc cac gia tri
cla cudn cdm va hang so6 thoi gian cho mét may dong bo.

2.1. Mdy phét dién déng bé

May dién déng bd 3 pha dwoc (rng dung rong rai trén tram phat xoay chiéu [3],
2.2. Déng co Diesel véi bé diéu téc

Thong thwong, ddi véi mot dong co diesel téc dd quay rat dé& bj anh hwéng bdi nhirng thay
ddi cia m6-men, cu thé 1a khi tai gidm nhé thi tdc dd quay cla Diezel sé thay déi, khi tdc do cla
Diezel thay dbi sé dan t&i tAn sd clia may phat ciing thay dbi. Vi vay téc do ctia ddng co diesel can
dwoc didu chinh va git n dinh bang cach diéu chinh lwong cung cip nhién liéu theo nhu cau cua
tai.

M6 hinh toan hoc cho dong co diesel
véi diéu téc co khi [2] dugc thé hién trong Tstl Testl = .
hinh 1. Trong mé hinh nay, bé diéu khién Tis™+ Tostl s(Tast1) (Tsst1)

duwgc md phdng nhu mot hé théng bac hai
va cac thiét bj truyén dong dwoc mé phéng o
nhw mét hé théng bac ba v&i mot khau tich Hinh 1. Mé hinh ctua déng co’ Diezel véi bé diéu toc
N j ' co khi

Controller Actuator Diesel

phan. Béng co diesel dwgc md phéng nhw
mot khau tré thuan tay.

2.3. Hé théng kich tir

Chtrc néng cla hé thdng kich tr 1a d& diéu chinh dién ap phan (rng clia may phat va diéu
chinh céng suét phan khang trong qua trinh céng tac song song clia cac may phat. Vi phan &ng
phan (rng, dién ap phan (rng sé& dao dong v&i sw thay doi cha tai co tinh cdm khang hodc dung
khang [3]. Do d6, tw déng diéu chinh dién ap (AVR) la can thiét dé diéu chinh dién ap kich tir dé
gilr cho dién &p dau ra cGia may phat |a khéng déi. So d6 khdi ctia hé thdng tw dong diéu chinh
dién ap nhw hinh 2.

Vi — ~ .
BCSC) U VeskoVie il

e

.
~
KT MFDB '7
N N . u
‘ CauCL ‘ Kénh dién ap ‘-—
[
B HCPA Un
Hinh 2. So' d6 khéi bé tw déng Hinh 3. Mé hinh bé diéu chinh dién dp
diéu chinh dién ap x&@y dwng trén Simulink

T so d6 khéi clia bod tw ddng diéu chinh dién ap ta xay dwng dwoc md hinh toan cla bo tw
dong diéu chinh dién &p trén Simulink nhw hinh 3.

3. M6 phéng MFDB lam viéc doc lap
3.1. Xay dwng mé hinh

Céac mé phéng dwoc thuwc hién trong méi trwéng Simulink ciia Matlab béng cach s dung
hép cong cu SimPowerSystems [5], trong d6 cé thw vién chira cac mé hinh thiét bi dién
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thong thuweng nhw: Cac loai may dién, ngudn dién, may bién ap, dwong day va thiét bj dién tor...
Tién hanh mé phéng hé théng véi may phéat dién ddng bo véi cac théng sb: P = 100kw, Un =
400V, In = 181A, r = 0.032, Xd = Xd'= 0.17(0' hé twong dbi), Tr = 1.64(s), Xq = 0.83 (O hé twong
ddi), Xq" = 0.19, Xs = 0, X4 = 0.25, T¢" = 0.018 (s).

Céac mé hinh dwoc xay dwng gém co:

Hinh 4 thé hién md hinh mé phdng qué trinh khéi déng cta MFDB v&i tai la dong co khéng
ddng bo, Hinh 5: M6 hinh cutia bo diéu tdc va diéu chinh dién ap.

Torque (N m)
weef (pu) P J
10 } P B i gl R =
Al |
1 } s SR
vt
Vere! (p3) Cc c C S
- o Three-Phase Breaker Almceonces Motoe :
Osasel Engine

Speed & Voltage
Control

Hinh 4. Mé hinh téng thé ctia MFDB lam viéc véi tai la déng co’ khéng déng bd

V&i cac thong s6 mé phéng trén (phan 3.1), khi tién hanh chay thwc nghiém ta nhan dwoc
két qua trén hinh 6, 7, 8. Vé&i cac dai lwong da dwoc dwa vé viét & hé twong dbi.

B [y
SmE ooB AEEBE 2 & % -

1} Joe wref {pu)
wref Pmec (pu)
- ' -0 (pu) F
<Rotor speed wm {pul>
GOVERNCR
& DIESEL ENGINE

w

2} |
Viref wd

EXCITATION

@asbai sart{u(1 2 + u(2y'2) =
m u

Hinh 5. Mé hinh bé diéu téc va diéu chinh
dién ap xay dwng trén SimPowerSystems/
Simulink

Hinh 6. Pdc tinh cda MFDB khi
lam viéc khéng tai

Hinh 6 thé hién két qua khi may phat hoat déng khéng tai, trong do “P” la cdng suét tac dung
duwoc cung cap bdi dong co Diezel; “VF chi dién ap kich tir cha hé thdng kich twr, “Vt” 1a dién ap
phéat ra clia may phat, va “Speed” |a téc do quay ctia may. Khi khéng tai cong suét cla Diesel l1a
nhd, tbc dd cla Diesel dwoc dn dinh sau thdi gian khéi dong khodng 1.5s. Sau khoang thai gian 1a
3s thi dién ap ctia may phat ciing 4n dinh.

Khi may phat nhan tai (Hinh 7, Hinh 8) thi dap rng cla hé thdng phu thudc vao tinh chéat va
murc dd tai. Trong qué trinh nhan tai sé lam thay déi cong suét trén truc déng co Diesel, toc do,
dién ap phan (rng va dién ap dat Ién cudn kich tir. Tt ddc tinh hinh 7 va hinh 8 ta thay réng khi
may phat bat dadu nhan tai thi cong suét ‘P’ trén truc ctia dong co Diezel tang 1én, khi may phat
nhan tai thi dién 4p cGa may phat ciing gidam xubng va lic nay bod tw dong diéu chinh dién ap sé
diéu chinh tdng dong kich tir vao may phat dé kéo dién ap Ién gia tri dinh mure.
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Ciing tlr dac tinh thu dwoc (hinh 7 va hinh 8) ta thay dién ap ctia may phat khi nhan tai 1a
thuadn tr& sé 6n dinh sau khodng thoi gian 0.5s, trong truéng hop téi clia may phat la déng co
khéng ddng bo ta thay dién ap ctia may phat 6n dinh sau khodng théi gian la 5s (thdi gian nay phu
thudc chinh vao cong suét va thoi gian khdi dong clia dong co). V&i mé hinh nay khi thay dbi loai
doéng co, tai cia dong co, tinh chét tai ciia may phat ta sé nhan duoc cac két qua véi cac khoang
thdi gian khac nhau. T théng sé nay tham sbé vé thoi gian dwoc dwa ra gilp cho qua trinh thiét ké
hé théng don gian di rat nhiéu.

L el B s Lo | ) i
@ | O SUD) MisE B 6w )

& O LD AHMEE| B A

Hinh 7. Bdc tinh cda MFDB khi lam viéc véi Hinh 8. Pac tinh cda MFDB khi
tai la dién tré lam viéc véi tai Ia déng co’ khéng dong bé
4. Két luan

Bai viét da tién hanh xay dwng mé hinh héa va mé phéng cho cac hé théng trong tram phat
dién trén tau thdy. Cac mé hinh bao gdm: M6 hinh phat dién ddng bd, dong co diesel, bd diéu téc,
hé théng kich tir va tai, da dwoc xay dung trén SimPowerSystems Toolbox ctia Matlab.

Két qua cé dwoc gilip cho cac nha thiét ké hé thdng, nguwdi st dung thay déi va lwa chon
céac tham sb tbi wu gép phan nang cao hiéu suét nang lwong cho hé thdng tram phat trén tau thay,
dé& dam bao hiéu suét ly twéng

T cac két quad mo phdng ciing ¢ thé gilip cho nhitng nha thiét ké thiét ké ra nhirtng hé
théng diéu khién thong minh, trong trwérng hop thong sb cla lwdi dién thay ddi co thé do qua trinh
thay déi tai, hé théng sé phat hién suw thay ddi nay va gti mot sé thong tin t&i bo diéu khién dé thay
ddi chwong trinh sao cho phu hop véi chién lwoc didu khién dé gitr hiéu suét cta hé thdng dién
trong ca ché dd 6n dinh va qua trinh qua do Ia tét nhét.
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MO PHONG HE KIEM SOAT HANH TRINH TREN CO SO’ DONG HQC
PHUONG DOC CHO XE O TO BANG CONG CU MATLAB SIMULINK
SIMULATION OF CRUISE CONTROL BASED FORWARD VEHICLE
DYNAMICS WITH MATLAB SIMULINK

NCS. DAO QUANG KHANH
PGS.TS. LUU KIM THANH; PGS.TS. TRAN ANH DUNG
Khoa Dién — Dién ti, Trirong DPHHH Viét Nam
Tém tat
Bai béo trinh bay két qud mé phdéng hé kiém soét hanh trinh trén co s& dong hoc phuong
doc cho xe 6 t6 bdng céng cu Matlab Simulink. Két quéd mé phéng da chi ra b diéu khién
PID dap tng yéu céu hé thdng, tw déng diéu chinh mé men cua ddng co dét trong sao cho
lwe kéo cua xe cén bang véi nhiéu luc cén bén ngoai, duy tri 6n dinh mét téc dé xe khéng déi
khi c6 nhiéu luc cén thay déi. N6i dung bai bao la mét phén trong dé tai: Nghién ciru diéu
khién tiét kiém nhién liéu cho xe str dung déng co xang.
Abstract
This paper presents the results of simulations cruise control system based forward vehicle
dynamics with Matlab Simulink. The simulation results showed PID controllers meet the
system requirements, automatically adjusts the torque of the internal combustion engine so
that the traction of the car balanced with outside interference resistance, maintaining a stable
speed the constant car when resistance to change. This is part of research project: Reseach
controlled fuel efficiency for vehicle using gasoline engine.
Key words: PID controllers (Proportional-Integral-Derivative), Matlab Simulink, PID Tuner, forward
vehicle dynamics.

1. Dat van dé

) Kiém soat hanh trinh ty dong la mot hé thg‘)ng diéu khién phan hf‘)i duoc ng dung trong
nhiéu loai xe hién dqi. Muc dich cla hé th6ng> kiém soat hanh trinh Ia dé duy tri mcfgt toc db xe
khong ddi khi c6 nhiéu Iwc can bén ngoai, chang han nhw thay déi trong gié hay diéu kién mat
duwong. ﬁ)iéu nay dwoc thyc hién‘ bang cach do toc d6 xe, so sénh noé \{é’i t(“;c dQ mong muon va tw
dong diéu chinh theo mét luat diéu khién. Trong bai bao nay dé cap dén véan dé tong hop bo diéu
khién hanh trinh trén co s& déng hoc phwong doc cho xe 6 t6 bang cong cu Matlab — Simulink.

2. N6i dung
2.1. M6 hinh déng hoc phwong doc cta xe 6 t6.

Khao sat moét mé hinh ctia ddng hoc xe theo phwong doc, thé hién trong hinh 1. th‘)i lvong
cla xe la m, xe chju tac dong ctia moét lwc kéo F. Lwec Fk dai dién cho luc tao ra tai tiep tuyén
dwong va 16p. Trong mé hinh, khao sat Iwc nay truc tiép tr mé men cia dong co va cua cac hé
thong truyén dong, I0p xe. Cac luc can do ma sat lan va gié kéo, Iwc can trong trwong tac dong
theo hwéng nguoc lai chuyén déng cda xe.

| . =
— =0 =7

Hinh 1. M6 hinh déng hoc 6 t6 theo phwong doc
T mé hinh ddng hoc 6 td theo phwong doc (hinh 1), bang phwong phap tdng hop lwc va ap
dung dinh luat Newton 2 ta c6 hé phwong trinh sau[4]:

mv+Fv=F
y=v

@)
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Trong do6:

m : La khéi lwgng cla xe (kg), F: Téng lwe can tac ddng vao xe (N.s/m), F, : lwc kéo clia xe (N)

V: L4 van téc cla xe (m/s)

Lwc kéo clia xe Fk dwoc sinh ra tlr ddng co gan trén xe ma & dé6 mé men xoan ty 1& thuan
véi ty 1& phun nhién liéu hay vi tri cia bwém ga (tin hiéu diéu khién 0<u <1). Mé men xoén la
mot ham phi tuyén theo tbc dd dong co, dwa ra bdi dwdng cong mé men [2]:

n
w=—V=aqa\V 2
r
T@@zﬁnl—ﬁ(fi—q 3)
a)m
F = nTuT ()=, uT (V) (4)

Trong do: T 1a mé men xodn cyc dai cla dong co, ¢, 1a ham ty sb truyén cia banh rang,
@ 1atbc do cta dong co, @,, 1a tbc dd ma & dé6 md men xoan dat cuc dai, N la ty sé truyén cla
banh rang, I 1a ban kinh banh xe, Vv la van téc ciaxe, # 1a hé sb, Ula tin hiéu diéu khién
(0<u<)2].

Téng lwc cén tac dong vao hé xe bao gém: Fg la lwc can do trong trwong, F. la lwc can do

ma sat lan clia banh xe, F, lwc can cta khéng khi [2].
. 1 )
Fb:Fg+Fr+Fa:mgsm0+mgCr+5pCVAv (5)

Trong d6: M 1a khéi lwong clia xe, ¢ la gia toc trong trwong, C, 1a hé sb can lan, C, 1a hé
sb can clha khong khi theo phwong doc, A la tiét dién mat can trwdce cha xe,V  1a van tbc cla xe,
6 1a goc nghién cua dwong, o 1a mat do khdng khi [2].
a. Mo hinh trang thai ciia déng hoc 6 t6 theo phwong doc

Hé théng co phan nang Ivgng duy nhét 1a dong nang cda xe, do d6 van téc v la bién trang
thai duy nhat. Ttr (1) ta cé phwong trinh trang thai cla hé déng hoc 6 t6 theo phwong doc la [4]:

. .1 | —F {1}
X=|V|l=|—=||V|+| — ||k
9= 1+ | 2]1R] o
y=[1][v]
T (5) ta 6 cac ma tran hé théng ctia mé hinh trang thai[4]:
A:{_—b}, B:[i}, c=[1], D=0
m

b. Ham truyén cla dong hoc 6 té theo phwong doc

St dung phép bién dbi Laplace cho phuwong trinh vi phan (1), bé qua co diéu kién ban dau,
chung ta tim dwgc ham truyén ctia doi twong nhuw sau [4]:

V(s) 1
(S)ZU (s) T ms+ F,

@)
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2.2. Téng hop bé diéu khién va mé phéng hé kiém so&t hanh trinh cta xe st dung Matlab -
Simulink
Khao sat mot hé xe cé cac thdng sb theo bang 1[2].

Béang 1. Béang théng sé cua hé xe

Ky - | Ky ¢ nahi ia tri
hiéu Y nghia Gia tri hiéu Y nghia Gia tri
A | Tiét dién mét can trwéc cha xe 2.4l m?] ) Téc d6 cta dong co [rad/s]
M | Khéi lwgng cta xe 1000[kg] p Hé sb 0.4
g Gia tbc trong trwéng 9.8 [m/s?] 0 Géc nghién clta dwong [rad]
C. | Hé s6can Ian 0.01 T mo men xodn cyc dai 190[Nm]
r cua dong co
C Hé soO can cua khdéng khi theo 0.32 a Ttlu’ t&]’ chuyén so cua [40,25,16,12,10]
v phwong doc n hop s6
\Y Van téc cla xe [m/s] P Mat do khong khi 1.3[k/m?3]
@ Toc dd mall & d6 mdé men xoan [rad/s] n Tvy sO Atruy(‘an cua banh 3
m dat cwc dai rang hop s6

Tt cac phuwong trinh (1),(2),(3),(4),(5) str dung cong cu Matlab — Simulink [1] ta c6 m6 phong
hé théng didu khién hanh trinh cho xe 6 t6 theo dong hoc theo phwong doc st dung bd didu khién
PID (hinh 2).

Do doc cuamatduong ~ Khong che

Do doc toi da

Goc mo ga (u) F
Py J—| Luctrong truong ’
Tée do dat cua e -
Eror PID Controller Khong che tin hieu

_ ToWorkspace?

BGan Integrator Van toc cua xe

E To Workspace

FkFb

Ham momen thea toc do To Workspace1

alpha(gear)

Hop so

ﬂ

-

flu)

Omega

Hinh 2. M6 phéng hé kiém sodt hanh trinh cho hé xe str dung thuéat toén diéu khién PID

Nhiém vu cta bd diéu khién PID la phat hién sai léch e, tao ham diéu khién u sao cho hé
thédng &n dinh dau ra y va ddm bdo chét lwong dong, tinh theo yéu cau theo gia tri d&t r [3]. BO
diéu khién c6 phan héi dung PID c6 cAu truc nhw hinh 3, trong d6 C(s) 1a bod diéu khién PID, P(s) 1a
ham truyén cla déi twong.

C(s) P(s) —%

b

Hinh 3. Céu tric bé diéu khién PID

Bo diéu khién PID dwoc xay dwng trén ba chirc nang diéu khién ty I& P, tich phan |, dao ham
D, dwoc biéu dién b&i phwong trinh diéu khién [3].
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C(s):KP+%+KDS (8)

gt

e tseconds)

Hinh 4. Céng cu PID Tuner trong Matlab - Simulink

Tuy theo dbi twong diéu khién, bd didu khién PID s dung & cac dang khéac nhau: P,
PI,PD,PID. Viéc tinh toan va lwa chon tham sb, cac bd diéu khién dé dam bao chat lwong yéu cau
goi 1a thiét ké& va tdng hop bod didu khién. C6 nhiéu phwong phap tdng hop bo diéu khién, trong bai
bao nay viéc tdng hop bd diéu khién cho hé diéu khién hanh trinh xe st dung céng cu PID Tuner
(hinh 4).

Sau khi nhap cac théng sb trong bang 1 vao mé hinh, st dung céng cu PID Tuner chinh dinh
thong sb bd didu khién cho két qua Kp = 0.1, Ki= 0.01, Kd=0. Cho chay mé phdéng vé&i cac gia tri
tbc d6 ban diu 20m/s sau thoi gian 40s cho xe téng téc 1én 30m/s, xe hoat dong &n dinh dén thoi
gian 100s lwc can dat 1&én xe thay déi do thay déi do ddc 30°, két qua md phdng trong hinh 5.

Dac tinh luc keo Fk va luc can Fb Dac tinh toc do cua xe
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Il I}
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Hinh 5. Két qué mé phéng kiém sodt hanh trinh cho xe khi lwc can trén dwong thay déi
3. Két luan

Bai toan kiém soat hanh trinh tw déng dwoc md phdng thanh cong véi cong cu Matlab —
Simulink, dap (rng dwoc yéu cau dat ra cta bai toan 1a: On dinh duy tri mot téc dd xe khong ddi khi
¢6 nhiéu lyc can bén ngoai, cho chat lwgng ddng hoc tét, hé thdng tw ddng didu chinh momen cla
dong co dbét trong sao cho lwc kéo clia xe can bang véi nhidu lwc can bén ngoai. Viéc diéu chinh
tw dong didu chinh momen clia ddng co dét trong can bang lwc kéo véi lwc can lam téng hiéu suét
cta xe khi hoat dong, tr d6 gidm thiéu tiéu hao nhién liéu. Trong md hinh md phdng, cho phép
hiéu chinh bo diéu khién PID tuy thudc vao yéu ciu chét lwong dat ra cho hé théng bang cong cu
PID Tuner trong Matlab Simulink.
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PHAN TiCH TiN HIEU TRONG CAC HE THONG THONG TIN SU DUNG
KY THUAT DA SONG MANG - DA TRUY NHAP PHAN CHIA THEO MA
THE SIGNAL ANALYSIS IN COMMUNICATION SYSTEMS USE
MULTICARRIER — CODE DIVISION MULTIPLE ACCESS TECHNIQUES

PGS.TS. LE QUOC VUQNG
Khoa Dién - Dién ti, Trirong DHHH Viét Nam

Tém tat

Bai viét trinh bay viéc phan tich tin hiéu theo thoi gian thuc cia céc hé théng théng tin st
dung ky thuat Pa séng mang - Pa truy nhap phan chia theo ma (MC-CDMA). Béng viéc phan
tich céc dang thirc cda tin hiéu theo thoi gian thuc, bai viét khdo sét tét cé céc dang thirc cda
MC-CDMA va thao luén céc wu diém va nhuoc diém cla chiung xét trén cac phuong dién vé
nguyén ly hoat dong, phuwong phap xt ly tin hiéu, tir d6 ta cé thé xac dinh dwoc mét gidi phép
da truy nhap thich hop cho Hé théng théng tin vé tuyén dudi nuére.

Abstract

This article presents the signals analysis in real time for the communication systems use
MultiCarrier - Code Division Multiple Access (MC-CDMA) techniques. By the analysis of the
signals forms in real time, the article reviews all the types of MC-CDMA and discusses their
advantages and disadvantages in terms of operational principles, methods of signals
processing, from there we are able to determine a suitable multiple access solution for
Underwater Wireless Communication Systems.

Twr khéa: Da séng mang; Pa truy nhdp phan chia theo ma; Théng tin vé tuyén duéi nuée;

1. DAT VAN PE

Ky thuat Pa séng mang — Pa truy nhdp phan chia theo ma MC-CDMA (MultiCarrier -
Code Division Multiple Access) 1a sw két hop cta 2 k¥ thuat diéu ché da tan tryc giao va da truy

nhap phan chia theo ma nén cé nhirng wu
diém nbi bat chung clia cd 2 phwong phap
nhw [1, 4]: Dung lwong cao; Tiét kiém bang
théng; Kha nang chéng nhiéu da duong,
nhiéu lién ky tw (ISI), nhiéu lién kénh (ICI);
Tinh bdo mat cao; H6 tro truyén div liéu téc
dd cao. Do d6, dbi véi hé thdng théng tin vo
tuyén trén mat nwéc, MC-CDMA |a rng vién
duy nhéat hd tro truyén théng da phwong tién
va la gidi phap cong nghé then chét trong cac
hé théng théng tin vo tuyén di dong thé hé
mai.

Nhung c6 thé (rng dung MC-CDMA
cho théng tin vo tuyén dwédi nuéc dwoc
khéng? Theo mét sb tai liéu, dién hinh trong
do 1a [2, 3], vé dinh hwdng phat trién twong
lai cia Ky thuat théng tin vo tuyén duwdi
nwéc, cac tac gia trong do c6 Ba Milica
Stojanovic — mot chuyén gia hang dau hién
nay trén thé gi¢i & Iinh vwc nay, da néu lén
kha nang tng dung MC-CDMA cho Hé thong
thong tin vo tuyén dudi nuéc. Vi cac loi thé
néu & phan trén, MC-CDMA dap trng rat tbt,
rét phu hcyp va c6 thé khac phuc cac van dé
nan gidi cta kénh thiy am nhuw: Bang thong
hep; Tan sb thap; Téc dd truyén lan cham...
Nhwng trén thyc té, MC-CDMA bao gdm mot
s6 phuwong thirc x& ly tin hiéu khac nhau va
viéc chi ra phwong thirc ndo co thé dwoc s

dip-dea) dip-de3) dip-de2(t)

dipdet)

Hinh 1. Cac dana thive tin hiéu DS-CNDMA

in hieu du lieu da trai pho

Hinh 2. Qud trinh diéu ché trong MC-sfd-CDMA
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dung trong hé théng théng tin vo tuyén dwdi nwéc 1a chwa rd rang. Vi vay, ndi dung bai bao nay sé
thiwc hién phan tich, danh gia, so sanh hiéu qua cla cac phwong thirc xt ly tin hiéu MC-CDMA va
de cap den viéc xdc dinh giai phdp thich hop cia MC-CDMA c6 thé ap dung trong hé théng
thong tin v6 tuyén dwéi nworc.

C6 nhiéu cach tién hanh phan tich, danh gia, so sanh hiéu qua cta cac phwong thirc x ly
tin hieu ma dau tién trong d6 1a phwong phap ph an tich gidi tich [4]. bay la phuwong phap phd
dung nhéat va c6 tinh khoa hoc nhwng lai rat phirc tap. Trong bai bdo nay, xuat phat tir cac khai
niém, nguyén ly co ban, tac gid sé tién hanh theo phwong phap phan tich théng qua dang tharc
tin hiéu bién thién theo thoi gian thuwc. Phuwong phap phan tich hé théng nay cé6 mét sb wu
diém:

- Don gian, mang tinh tryc quan; D& dang thay dwoc cac dac diém, wu khuyét cia méi hé
thong hoat déng theo phwong thire xt ly tin hiéu cu thé nao do.

- Cac dang thtrc tin hiéu bién thién theo thdi gian thwe thwong la co s& dé xay dwng mod
hinh thwc hién hay chwong trinh mé phéng qua trinh x ly tin hiéu twong rng.

Viéc phan tich tin hiéu theo thoi gian thuc trong bai dwoc thé hién théng qua cac gian do
thoi gian dya trén cac chwong trinh vé hinh va tinh toan bang may tinh twong &ng tirng giai phap.
2. CAC PHUONG THUC XU LY TiN HIEU TRONG KY THUAT MC-CDMA

a) DS-CDMA: Da truy nhap phan chia theo ma-Day truc tiép — DS-CDMA (DS-Direct Sequence) la
ky thuat x ly tin hiéu nén tadng ciia MC-CDMA, trong do6 day di¥ liéu dau vao dwoc trwc tiép trai
phd bang mot day ma C! (t)=[C1j cl . CGjDS] - la day ma trai phd cta ngudi st dung thir j
(trong d6 Gos la dd lgi tréi phd) [1]. Thwe chat ddy ma tréi phd la mot day gia ngau nhién, ma méi
phan t&¢ ctia n6 C! dwoc goi la 1 chip. Hinh 1 mé ta cac dang thirc tin hiéu DS-CDMA cho 1 day
di¥ liéu d tay chon [1-1-11-1-11 -1 -1 -1] va phwong thirc diéu ché‘lé Khda dich pha nhi phan —
BPSK (Bipolar Phase Shift Keying). Day di liéu d va phwong thire dieu ché cao tan nay duoc st
dung cho tat ca cac phwong thirc x ly tin hiéu & phan sau de dé so sanh va thay ré sy khac biét
nhau.
Dwa trén co s& clia DS-CDMA, c¢6 thé phan cac phuong thire Xt ly tin hiéu MC-CDMA Iam

2 nhém chinh [1]. Nhom the 1, thwe hién phan tap day ma trai pho va thyc hjén dieu ché da tan
trl_.v‘c giao cho ting chip (Theo cach nay, phwong thirc xt ly tin hiéu thwc chat la phan tap trong
mién tan so0) la MC-sfd-CDMA (sfd — Spreading in Frequency Domain). Nhém thtr 2, thyc hién
phan tap ngay day dir liéu d4u vao thanh cac ludng, sau dé trai phd cac lubng bdi cing day ma va
lai diéu ché da tan truc giao tirng ludng bang cac tan sé khac nhau (Thwc chét 1 DS-CDMA trén
tirng ludng di liéu phan tap nén goi 1a phan tap trong mién thdi gian) va cé 2 phwong thirc con 1a
MC-DS-CDMA va MT-CDMA (MT — Multi-Tone).
b) Két hop phén tap trong mién tan sé va diéu ché da séng mang MC-sfd-CDMA:
Day rliu lieu Tm vao }phan rTn danglxung |lr’r\g 1 Idml(n)} } [ Day :Ilu lieu c;au v.ac:lphan (Tp dsng}xur\g |ng 2 }Elp(z(n)} } [
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Hinh 3. Dang tin hiéu phan tap va trai phé thanh 2 luéng theo phwong thirc MC-sfd-CDMA cai tién
Trong phwong thiec xt ly  _ Day i o phan tap da ra pho DIEU GHE fiong 1 dpL1pL()
tin hiéu MC-sfd-CDMA [1], day %
dlr liéu dau vao dugc sao lap =7 + . 22 15 ) 2 2 = £ o
thanh GMC |u6ng nhu nhau Day du lieu phan tap da trai pho DIEU CHE luong 2: dpt-tp2(n)

(trong d6 Gwc la dd loi trai phd
cia phuwong thirc MC-sfd-
CDMA) va méi ludbng duoc trai .
phd bang 1 chip cia day ma iwlwmmunm‘lmmmuumwumn

12 16 20 24 28 32 36 40
t

Hinh 4. Qua trinh diéu ché trong MC-sfd-CDMA cai tién
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C’-():[Cj cl . Cj ]saudédwocdiéuchéb@ﬂséngmanngn(n:1+Nc).Nhuvéy

trong trwéng hop nay sb Iu’o’ng séng mang dung bang do loi trai pho (Nc = Gmc). Hinh 2 mo ta cac
dang thtre tin hiéu cta qua trinh diéu ché trén cac séng mang ddi véi méi chip cda tin hiéu da trai
phd (Twong trng tin hiéu trong hinh thr 3 tir trén xubng cla hinh 1).

Tdn tai mot phwong thire trung gian gitka phan tap trong mién tan sé va phan tap trong mién
thoi gian, dwoc goi 1a phwong thirc MC-sfd-CDMA cadi tién. Trong phwong thire nay, day di liéu
dau vao duwoc phan tap thanh P ludng dir liéu song song va trén méi ludng di¥ liéu dé lai thwe hién
trai phd va diéu ché theo nguyén Iy MC-sfd-CDMA nhuw trén. Trwéng hop MC-sfd-CDMA cai tién
l4y vi du minh hoa don gian cho P = 2, dang thtc tin hiéu xung qua trinh phan tap dwoc trinh bay
trén hinh 3a, b va diéu ché trinh bay trén hinh 4.

c) Két hop phan tap trong mién thoi gian va diéu ché da séng mang:

Truwong hop nay bao gébm 2 phwong thirc MC-DS-CDMA va MT-CDMA [1]. Déi vé&i ca 2
phwong thirc, néu xét riéng biét trén ting ludng véi mdi séng mang fen (n = 1 + Nc) thi qué trinh xr
ly tin hiéu hoan toan twong tw nhw mot qua trinh trai phé day trwc tiép DS-CDMA, nghia la:

- Péi voi MC-DS-CDMA, ky hiéu Gwp 1a do loi trai phd, thi Cj(t):[Clj cl .. CG'MD] la
day ma trai phdé nhw nhau trén tat ca cac ludng va tat ca cac tan sb;
- D6i véi MT-CDMA, ky hiéu Gwr 1a do loi trai phd, thi C’ (t):[Clj c) .. ng] la day

ma trai phd nhw nhau trén tat ca cac ludng va tat ca cac tan sé.

Day du lieu dau vao phan tap dang xung luong 1: dpt1(n) Day du lieu dau vao phan tap dang xung luong 2: dpt2(n)
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Hinh 5. Dang tin hiéu phén tap di¥ liéu va trai phd 2 luéng theo phwong thirc MC-DS-CDMA/MT-CDMA

Sw khéac biét vé nguyén ly gilra 2 phwong thirc nay la dbi véi MT-CDMA sw phan bb pho
theo tlrng song mang dwoc sap xep chi théa man diéu kién tryc giao tdi thiéu [1, 4], hoac c6 thé
nhuw tryc giao doi. biéu nay dugc thé hién trén mién tan sb khi ta thwe hién phan tich phé tin hiéu.

Dang thire tin hiéu theo thoi gian cla 2 phwong thirc nay trinh bay chung trén hinh 5 va 6.
3. TONG HOP SO SANH PAC TRUNG CUA CAC PHUONG THU'C XU LY TIN HIEU MC-CDMA

Vi CL‘jng 1 déy dir liéu th chon d nhw Day du lieu phan tap da trai pho DIEU CHE luong 1: dpt-tp1(n)

trén va gia thiét vi du minh hoa don gian nhat 3 ‘N A M | m

la d6 loi trai pho trong tat ca cac truong hop la - = ° MML
bang nhau va bang 4, nhv vay d6i véi DS- £ e e e 2 & o
CDMA (Hinh 1) th&i gian kéo dai 1 chip Ten la 1 t

don Vi (Hinh thr 2 tir trén XUéng — Hinh 1 ), thoi Day du lieu phan tap da trai pho DIEU CHE luong 2: dpt-tp2(n)

gian keo dai 1 bit di lieu Tv 1a 4 don vi (Hinh UAMAR A ARARAMAR A ARMMAR ARAR |
bhurong i kndc 6 thé iy duoc wen cac & LLLLTWWYVVVY VVWWYV Y YWWRYVY]
hinh v& twong (ng. Véi cac dd thi dang thirc A
tin hiéu bién thién theo thoi gian thwc trén cac U Tinhieudieuchetonghop
hinh V&, ta c6 thé di dén Bang téng hop so WATYY) AMU\ AAAL ,Uhum_
sanh cac thdng so6 thoi gian dac trwng cla cac ° WV VYV vy yv VVU‘U vy
phwong thtrc x& ly tin hieu MC-CDMA nhv %0 o & 15 15 20 21 26 3 35 4
Bang 1. Ciing trong Bang 1, sb liéu vé s t

lrong tan s6 séng mang Ne 6 thé thay dUoC  yinp 6, piéu ché MC-DS-CDMA va MT-CDMA
trep cac hinh vé vé dang thiec tin hiéu diéu

ché.

dpt-tp-MC2(t)
O P
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Bang 1. Téng hop so sdnh cdc phwong thiec xir ly tin hiéu MC-CDMA

DS-CDMA | MC-sfd-CDMA MC-DS-CDMA MT-CDMA

S6 lwgng song mang (l) N¢ N¢ N

D6 loi trai phd Gps Gy =Gps Gup =Gps Gyr = NGy
Thoi gian kéo dai NeTs N.T N.T

trén moi séng mang S Guc c's c's
Thai gian Ts NcTs NcTg

kéo dai chip Gps Guo Gur

4. KET LUAN

Mét trong cac déc diém chinh cla séng thily am 1a tan sé thap, chu ky I&p 1a rat Ién nhw vay
thong sb vé thoi gian dbi véi tin hiéu yéu ciu cang I&n cang tét. Theo Bang 1, ta c6 thé phan tich
kha nang cla cac phuong thirc MC-CDMA dép (ng tbt nhat diéu kién vé thdi gian nhu sau:

- V& Thoi gian kéo dai trén méi séng mang. Goi Ts la thoi gian kéo dai cla 1 symbol div
liéu néu gia thiét Ia nhw nhau déi véi tat ca cac phwong thirc va néu lay Do loi trai phd Gos cla
DS-CDMA 1a chuén thi rd rang thdi gian kéo dai trén méi séng mang cla MC-DS-CDMA va
MT-CDMA 1a I&n nhét va c6 lgi nhéat. Khi thei gian kéo dai trén méi séng mang cang Ién cho phép
téng chu ky séng mang 1&n hay tn sé séng mang c6 thé ha thap thich hop véi cac séng mang
thay am.

- V& Thoi gian kéo dai chip Ten. Vi Gyp (= NGps ) > Gyp (= Gps ), nén thoi gian kéo dai
chip clia MC-DS-CDMA I6n hon clia MT-CDMA. Thuc chét thoi gian kéo dai chip quyét dinh do
réng bang tan tin hiéu CDMA, néu Teh 160 ¢ nghia bang tan tin hiéu CDMA c6 thé co hep hon va
day la diéu kién rat can thiét déi voi kénh thdy am. Nhuw vay xét vé mat thoi gian, phwong thire c6
loi hon dbi véi hé thdng thong tin vé tuyén dwdi nwéc 1a MC-DS-CDMA.

Ma&t khac, MC-DS-CDMA la mét trong cac phwong thirc cia MC-CDMA cho phép cé thé
phét trién thanh giai phap Pa séng mang — Pa ddy ma — Pa truy nhap phan chia theo ma (MC-
Multi Code-CDMA), viét tat 1a MC-MC-CDMA, theo nguyén ly [1]: M&i ludng di¥ liéu phan tap theo
thoi gian s& dwoc trai phd bdi cac ddy ma trai phé khac nhau (Coé cung D loi trai phd) va véi
cac séng mang co tan sb khac nhau. Giai phap MC-MC-CDMA cé tinh bao mat rat cao, déng thoi
cho phép tang sb lwong ngwoi st dung 1én gap nhiéu 1an va day chinh la cac yéu té quan trong réat
can thiét dbi voi hé théng thong tin vo tuyén dudi nuéc.

Tém lai, xét vé nhiéu phwong dién, gidi phap MC-DS-CDMA 1a réat thich hop véi cac hé
thdng théng tin vo tuyén dwédi nwéc. Chang ta can cé sw quan tdm nghién céu sau hon, cu thé
hon t&i gidi phap MC-DS-CDMA khéng chi vé ly thuyét ma con 1a cac mé phéng, thir nghiém.
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NGHIEN CU’U, MO PHONG VA THIET KE LO UV TRONG HE THONG
XU LY NUOC BALLAST
SIMULATING, STUDYING AND DESIGNING AN UV REACTOR FOR BALLAST
WATER TREATMENT SYSTEM

NCS. NGUYEN DINH THACH; PGS.TS. NGUYEN CANH SON; PGS.TS. LUU KIM THANH
Trwrong DHHH Viét Nam
Tém tit
Hién nay ching ta dang chuén bj tham gia Céng woc quoc té vé viéc hwong dan va quan ly
nuoc Ballast (BWM-2004). Cong wéc nay quy dinh réng tat ca céc tau bién chay tuyén quoc
té phai lap dat hé théng xwr ly nuéc ballast. Nghién ctru mét céng nghé cu thé trong viéc ché
tao hé théng xtr ly nwéc Ballast phuc vu cho déi tau bién cta Viét Nam mot cach phu hop va
hiéu qua la mét viéc lam cén thiét trong giai doan hién nay. Qua viéc tim hiéu va nghién ctru
thi viéc xtr ly nuéc ballast bdng céng nghé tia cuc tim (UV) la pht hop nhét cho déi tau bién
cta Viét Nam. Bai bdo nay trinh bay vé phuong phéap thiét ké 1o UV trong hé théng xu ly
nwéc ballast dwa trén viéc mé phéng sw phén bé cuong do tia UV trong 16 UV.
Abstract

Recently, Vietham has planned to participate in international convention for ballast water
management (BWM-2004). Accordingly, the ships operated in international routes must to be
equipped ballast water treatment systems (BWTS). It is necessary to study the technological
solutions for manufacturing the BWTS so that they can effectively and possibly serves in
Viethamese ships. The recent study shows that ballast water treatment using UV technology
is one of the most competitive solutions. This paper represents a methodology for designing

UV reactor in BWTS based on the distributing simulation of UV ray
Key words: Utraviolet, UV reactor, Ballast Water Treatment System
1. Dat van dé

Té chirc Hang hai Quéc té (IMO) da théng qua Céng wéc qubc té vé kiém soat, quan Iy
nwéc ballast (BWM-2004). Cong wéc nay quy dinh rang tat ca cac tau bién chay tuyén quéc té
phai 1&p dat hé théng x& ly nwéc ballast theo tiéu chuén cla td chirc Hang hai qudc té. Sé phai
mat mot khoan kinh phi rat 16n néu Viét Nam chung ta phai nhap hé théng nay t&» nwéc ngoai.
Nghién ctru mét cong nghé cu thé trong viéc ché tao hé théng x& ly nwéc ballast phuc vu cho doi
tau bién cua Viét Nam mot cach phu hop va hiéu qua la mot viéc lam can thiét trong giai doan hién
nay. Trén thé gi¢i da cé mot sb hang san xuét hé théng x& ly nwédc ballast st dung cac cong nghé
khac nhau. Qua viéc tim hiéu va nghién ctu, nhém nghién ctru nhan thay viéc x&r ly nwéc ballast
bang cdng nghé tia cwc tim la phu hop nhét, b&i vi xét vé kich thuwdc thi hé thdng st dung cong
nghé tia cwc tim co kich thwéc nhd gon nhét, c6 thé |1&p dat dwoc trén cac tau vira va nhé duoc
dong moi & nudec ta, hodc 1a nhirng tau ¢l co yéu cau lap dat bo sung hé thong nay. Diét khuan
bang tia UV la phwong phap vat ly, khong st dung hoat chat vi vay phwong phap nay khong co6
nhirng t6n dw hoa chét gay anh hwdng dén moi truo’ng xung quanh. Xét ve hiéu qua kinh té thi
phwong phap diét khuan bang tia UV c6 gia thanh ré hon so véi mot sb cong nghé diét khuén
bang phwong phap vat ly khac.

Hién nay trén thé gi¢i da c6 mot sd cong trinh khoa hoc nghién ciru vé viéc tinh toan, thiét
ké 16 UV song viéc tinh toan thiét ké nay chi dirng lai & mirc don gian, tha céng [3]. P4 cé nhirng
cbng trinh nghién ctru vé viéc md phdng sw phan bd cwdng dé tia UV trong 16 UV [4]. Song nhirng
nghién clru nay chi dirng lai & nhirng 16 cé mét dén UV, chwa nghién clru cho nhirng 16 UV cdng
suét I&n cé nhiéu dén UV trong viéc x& ly nwéc ballast. Bai bao nay s& xem xét va tap trung vao
cac van dé con bd ngd & trén
2. Cong thirc tinh toan cwong do tia UV tai mot diém bat ky trong 16 UV bing phwong phap
téng ngudn da diém

NGi dung ctia phuong phap tong ngubn da dlém la mét den UV dwgc md phéng nhw mot
chubi cac nguon diém burc xa lién tuc. M0| mot nguon diém co6 cong suét birc xa la Pi sé bang cong
suét phat xa cla dén chia cho téng s6 ngudn diém [1]. Cwong do tia UV xung quanh nguon dlem
c6 thé dwoc xac dinh chinh xac thdng qua khodng cach gira ngudn diém dén diém thu va hé sb
hap thu cia méi trwdng truyén dan tia UV.
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Qéi v&i hé théng xtr ly bang tia UV, dén UV dwoc dét trong mot 6ng thach anh. Vi vay tia UV
sé truyén qua 2 moi trrvong nwdc va thach anh, nén cwong do tai diém thu bat ky trong ving burc
xa dwoc tinh bang céng thc sau [1]:

P
n I
IA = Zﬂ: 4;|i2 eXpl:—[((TW(R - rq) + thq]:I?Rl] (1)

Khi 16 UV st dung nhiéu dén UV thi cuwong d6 UV tai mot diém bat ki s& bang tong cuong
do UV cla cac deén tai diém do:

P
N n T I )
L= 1y = | > —Lexp[ (0, (R 1) + ot ] | 2] @
k=1 | i3 4l R,

Trong do:

P: Coéng suat dau ra clia dén (W)
N: Sé lwong dén UV trong 16

n: Sé lwong cac ngudn diém

oi: Hé sb hap thu cua vat chat (cm™)

ow: Hé sb hap thu ctia nwéc (cm?)

Rk: Khodng cach birc xa tir truc clia dén UV thir k t6&i diém thu (cm)

rq: Khodng céch tir truc clia dén tdi thanh ngoai clia 6ng thach anh (cm)
64 : Hé sb hap thu ctia 6ng thach anh (cm™)

t,: D6 day cta éng thach anh (cm)

lki: Khodng cach tir dén UV thir k diém t&i diém thu (cm)

Cong thire (2) sé la co s toan hoc cho viéc xay dung chuong trinh mé phéng sw phan bd
cwdng do tia UV trong 16 UV

3. Tinh toan, thiét ké va mé phdng 16 UV trong hé théng xt ly nwéc ballast
3.1 Co' sé ly thuyét cho viéc tinh toén, thiét ké lo UV
. Khéac v&i cac hé théng xir ly nuwéc théng thwdng & trén b, hé thcfmg Xt ly nwoe ballast yéu
cau phai c6 dung lvgng x@ ly 16n, cu thé & day tac gia sé tinh toan thiet ke 16 UV c6 dung luvgng
xw ly toi da la 200 m3¥h. Bieu nay khéng thé thwc hién dwoc bang 16 UV str dung mot dén ma bat
buéc phai str,dung nhiéu dén trong mét 16 UV. Viéc thiét ké mét [6 UV cé dung lwong x& ly téi da
cho trwéc xuat phat tr viéc chon lwong UV dé khir trung.
Luwong UV (UVbese) la cwong d6 cua tia UV trong khoang thoi gian xu ly. Néu cwéng do tia
UV khong doi trong sudt thoi gian xi ly, lwong tia UV dwoce dinh nghia la tich gilra cwong do tia
UV va th&i gian xt ly:
UVpese = .t ( mW.giay/cm?) 3)

Theo tb chirc y té thé gidi thi can mét lwong UV bang 30 mW-giay/ cm? |a cé thé diét dwoc
hau hét cac loai khuan trong nwéc udng [3]. Tuy nhién dbi véi nuwdc ballast thi dé diét dwoc mot sé
Virus thi phai can mét lwong UV 1a 60 mW-gidy/ cm2. Hon thé nira mot sé loai tio bién chi bj tiéu
diét & liéu lwong 200 mW-gidy/ cm? [5]. Nhw vay lwong UV yéu cau cao nhét nay sé la mébc dé tac
gia tinh toan thiét ké 16 UV. Méi quan hé gitra lwong UV, thé tich 16 UV, cwdng dd blrc xa tia UV va
tbc do dong chay (dung lwgng x& ly) dwoc thé hién théng qua cdng thire sau[3]:

v
Uv. =-—-0bz 4)
14

Dose
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UVbose: Lwrong UV (mW.gidy/cm?)

I: Cwdng do tia UV (mW / cm?)

Voz: Thé tich 16 UV ( lit)

v: Lwu lwong nwéc ( trong triedng hop nay la 200 m3/h = 55 lit/giay )

Voi cac tham s6 biét trivdc thi viéc thiét ké 16 UV 1a phai xac dinh nét hai théng s6 con lai la |
va Vpz. Trong hai théng so nay ta phai co dinh mét thong so cho truée sau do tinh toan thong so
con lai. Theo kinh nghiém ctia cac nha thiét trér] the gidi veé 10 UV thi thong s6 Vpz dwgc an dinh
trwéce, chiéu dai lo UV dugce xac dinh bang chiéu dai den UV. Thong thwong nhirtng den UV co
cong suat Ion thwong co6 chiéu dai la 147cm. Trong trwong hop nay tac giad chon 16 UV ¢ kich
thwde ban kinh 1a 13 cm va cpiéu dai 16 la 147 cm. Nhw vay thé tich clta 16 Vpz = 78 lit. V&i cac
tham so da biét & trén ta co thé tinh dwoc cwong do tia UV trong 16 |a

uv,...v
| = =2 ~142(mW /cm?) (5)
Dz

Dé co thé thiét ké duoc 16 UV co cuong dd birc xa tia UV nhw trén ta c6 thé co nhiéu gidi
phap bang cach Ilya chon sO dén va cong suat dén khac phau.‘ bé thuan tién cr]o viéc thiét ke
nhom nghién clru da xay dwng dwoc moét chwong trinh phan mem trén Matlab dé mé phéng sw
phan bo cwdng do tia UV trong 16 dwa trén phwong phap tong ngudn da diém.

3.2. Xay dwng chwong trinh tinh toan, Iwa chon va mé phdéng lo UV

Yéu ciu va muc tiéu ctia chwong trinh: T T——"
- M6 phéng sw phan bb cudng dé UV trong CHUONG TRINH MO PHONG PHAN BO CUONG DO UV TRONG LO UV
|6 st dung 1 dén va nhiéu déen UV. LAPMRADIUSDISTRIBUTION g5 cm
- M6 phdng méi quan hé gitra cwdng d6 UV | e wwepowen (a0l W
va cong suat clia den UV s dung trong 10 khi cong | csuviame O ——
suat va so IU’(_)’ng den UV thay d(x)l R CWiamp1  CWiamp3  CWlamps  UViamp 7
N > e n i~ N % F12WY lamp CWiemp2  OWlamp4  CUViamp&  CIUViamp8
- M6 phéng moi quan hé gira sy phan bo v
By n Y . , o By . . , - N SIMLLATION UV intensity
cwdng do UV va vij tri dat dén khi vj tri dat dén UV | —— Soodhusxs e
R oordinates Y=
thay doi.
- Két quad md phéng clia chwong trinh phai et AU

thé hién duoc & hai hinh thirc: Thir nhét 1a cuwong
d6 tia UV phan bb trong 10 phai thé hién r6 bang
hinh anh va mau sac, thir hai la gia tri cwong do tia )
UV tai céc vi tri khac nhau trong 16 phai thé hién bang cac con sb cu thé chinh xac.
4. Két qua va thao luan
4.1. Két qué mé phéng

Hinh 1. Giao dién chwong trinh tinh toan,
Iwa chon va mé phéng Io UV

File Edit Yiew Insert Tools Desktop Window Help
DeEES KARAOM® € (08 =3 DEEE K RaAMe @ 08 s
Su Phan Bo Cuong Do UV trong Lo Phan Ung UV Su Phan Bo Cuong Do UV trong Lo Phan Ung UV
: 18 ! Cuong do UV mavi= 501 7033 mW/om2

I Cuong do UV miges
i Coong do Uy
g

Fle Edit View Insert Tools Deskiop Window Help

15 - : 5
Cuaong do U max= 496 4731 miW/om2

Cuong do UY minze
Cuaong do U,

“Cis -10 -5 o ] 10 15 s -10 5 0 5 10 15
Ban Kinh Phan Bo Den =6.5 cm Ban Kinh Phan Ba Den =65 cm

Hinh 2. Két qué mé phéng I6 UV Hinh 3. Két qué mé phéng I6 UV
str dung 7 déen UV s dung 8 déen UV
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Nhw da trinh bay & trén chdng ta can phai thiét ké dwoc 16 UV Iwu lwong x 1y téi da 13 200
m3/h thi 16 phai birc xa ra cwong do tia UV trung binh trong 10 1a 142 mW /cm2. Dé c6 thé thiét ké
duoc 16 UV c6 cudng dd nhu vay ta co thé lwa chon cac giadi phap khac nhau nhw st dung it dén
nhwng cdng suét I&n hodc nhiéu dén cong suat nhd. Qua viéc mé phéng véi sb lwong va cong
suéat dén UV khac nhau. Nhém nghién ctru da lwa chon viéc thiét ké 16 UV véi 8 dén UV codng suét
moi dén la 800W (v&i cac tham sé md phéng gibng nhw [1]) 1a hop ly nhat. Cing qua viéc mo
phdng cho céac trwdng hop ban kinh phan bé dén khac nhau, nhém nghién ctru da tim ra ban kinh
phan bé dén R=6.5cm cho cwdng do trung binh tia UV trong 16 1a I&n nhat. Két qua md phéng cho
ta gia tri cwong do trung binh cda 10 khi st dung 7 dén UV la 147 mW /cm? (hinh 2), khi st dung 8
dén UV la 168 mW /cm? (hinh 3). K&t qué mé phéng cho ta thay khi st dung 7 d&n UV ciing cho ta
murc cwdng dd tia UV ma dap trng dwoc cdng suat xt ly tdi da cdia 16 UV 1a 200 m3/h. Nhw vay véi
tinh toan thiét ké & trén ta da c6 do dw cong suét, diéu nay phu hop véi qua trinh khai thac thuc té
la hé théng van dap rng dwoc cdng suét dinh mc khi mét dén bi hdng hodc tat ca cac dén bi gia
héa mat di mot phan cong suét theo théi gian ddi véi nhirtng ndm dau khai thac.

4.2. Két qua thwc nghiém

Hinh 4. mét sé hinh édnh 16 UV sau khi ché tao

Sau khi tinh toan thiét ké va mé phong nhom ngién clru da tién hanh thyc hién ché tao 1o
(Hinh 4) v&i céc théng s dwa vao nhivng két qué trén cu thé 1a :

- Ban kinh Io 1a 13.7cm. '

- Chiéu dai 16 la 147 cm.

- Sé Iwong den UV trong 10 la 8 dén,

moi dén co6 cdng suat la 800W.

- Ban kinh phan b6 dén R=6.5cm.

Sau khi c6 dwoc 16 UV r)h(')m nghién ctru
thie hién cac cong viéc nhu lap dén UV vao 10
UV. b6 day nwdc vao lo UV sau do d,iéu,chinh
d6 duc nham muc dich thay doi hé s6 hap thu
cta nwdce cho t6i khi giong hé so hap thu trong
trwong hgp md phdng thi dirng lai. Tiép theo
thwc hién do cwong do UV voi cac so lwong
den khac nhau bang thiet bi do chuyén dung
(Hinh 5)

Két qua cwdng do tia UV trong 16 do Hinh 5. Bo cwong dé tia UV thuc té bang
duwoc cho cac trwong hop sb lwong dén khac thiét bj do chuyén dung
nhau dwoc chira & bang 1.

Nhan xét:

- Gia tri cwdng do tia UV trung binh do dwoc thuc té trong 16 c6 két qua gan gibng trong
trwéng hop moé phéng

- Gibng nhu trwdng hop md phéng sy thay déi cuwéng dé trung binh tia UV trong 16 tuyén
tinh v&i viéc thay ddi s lwong dén.

Tap chi Khoa hoc Céng nghé Hang hai S6 45 - 01/2016 37



CHUC MUNG NAM MOl 2016

Bang 1. S6 liéu cwong dé tia UV thuec té khi sé dén UV khédc nhau

STT S6 lwong dén Cuwdng dé UV trung binh (mW/cm?)
1 8 171.366
2 7 149.976
3 6 128.478
4 5 106.945
5 4 85.804
6 3 64.629
7 2 43.149
8 1 21.798
5. Két luan

Trén co s& phwong phap tbng ngudn da diém, bai bao da thyc hién mé hinh hoa cuong d6
blrc xa tia UV trong 16 UV. Tlr d6 da xay dwng chwong trinh mé phdng sw phan bé cwong dé blre
xa tia UV trong 16 UV.

Viéc mé phéng 16 UV gitip cho ching ta mét cai nhin tric quan vé sy phan bb cuong do tia
UV trong 16 ttr d6 dwa ra dwoc cac két luan tinh toan, Iwa chon phu hop.

Cac két qua mé phdng trong cac trwong hop khac nhau da gitp cho ta co co s& dé tinh
toan, thiét ké 16 UV mot cach tbi wu. Ngoai ra mot sé két qua mé phdng va thwe nghiém con la cac
théng sb co sé& sé dwoc st dung dé tinh toan, xay dwng thuat toan cho chuong trinh giam sat va
diéu khién 16 UV, néi dung nay sé dwoc trinh bay & bai bao tiép theo.
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THIET KE HE THONG DIEU KHIEN TY DONG NGU LOI TORPEDO
DUA TREN KY THUAT DIEU KHIEN NANG CAO

TORPEDO AUTOPILOT SYSTEM DESIGN BASED
ON ADVANCED CONTROL TECHNICAL

TS. PANG XUAN KIEN, TS. NGUYEN XUAN PHUONG
Trwrong Dai hoc GTVT Tp. H Chi Minh
Tém tit
Bai bao phan tich nhiing van dé lién quan dén ky thuat ndng cao dwa trén mang théan kinh
nhan tao diéu khién chuyén déng ctua ngw 16i. Ngw 16i Ia dbi tuong 6 bac tw do cé tinh phi
tuyén cao va khé diéu khién. Théng qua diéu chinh géc quay bénh lai huéng, bénh lai sau
va vay giam l&c, tin hiéu ra cta hé théng la géc huéng, do sdu va goc ldc ngang duoc diéu
khién én dinh chinh x&c.
Abstract
In this paper, an analysis of the Torpedo control problems have presented based on neural
network. The Torpedo is nonlinear control object which is very difficult to control. Via control
the rudder angle yaw, the rudder angle pitch, and the fin shake reduction, then the torpedo
yaw, the depth and roll of the system are controlled exactly and stable.
Key words: Torpedo, neural network, orbital motion.
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1. Pat van dé

Hé théng diéu khién ngw 16i thuwc thi cac 1énh diéu khién dam bao cho ngw 16i bam theo quy
dao tham chiéu da dwoc nhan 1énh tir hé thdng diéu khién chi dao. Phwong phap diéu khién trwot
v&i bo quan sat trang thai [1] dwoc s& dung dé gidi quyét van d& bam vét cho thay két qua diéu
khién ngw 16i dat dwoc twong déi 6n dinh va chinh xac. Ciing bang phwong phap diéu khién truot
va quan sat trang thai, mot nghién ctru méi day cta A. Rhif cling cac tac gia trong [2] cho thay hiéu
qua cua viéc diéu khién dwa trén mat trwot phi tuyén, xt ly dwoc hoan toan van dé chattering trong
didu khién trwot, van dé nay [1] chwa gidi quyét dwoc, két qua mé phéng chirng té phwong phap
dua ra rat hiéu qua. 'ng dung khdo sat dap tng cla bo diéu khién trwot dwoc thir nghiém trén mo
hinh ngw 16i tw hanh TAIPAN [3] v&i cac bd diéu khién PD, b6 diéu khién trwot kinh dién va bo diéu
khién trwot bac cao (High Order Sliding Modes Control — HOSMC) khang dinh phwong phap diéu
khién trwot ap dung cho ngw 16i 1a thich hop. Nghién ctru cac phwong phap diéu khién khac nhuw
diéu khién cudn chiéu [4] v&i k¥ thuat hoi tiép gia téc dwoc dé xuat dé didu khién ngw 16i bam theo
quy dao mong muén duoc tao ra tir hé thdng chi dao trwéc cac thong sé bat dinh cia mé hinh ngw
16i va anh hwéng ctia dong chay, trong [5] viéc tdi wu hoa bd diéu khién théng minh theo dd sau
ngw 16i cho thay thoi gian cap nhat cta bo diéu khién nhanh. Bd diéu khién thich nghi [6] v&i ngw
I6i chtra nhirtng tham sb khéng chac chan, tuy nhién gi¢i han sy khéng chéc chan thwong dwoc
gia dinh la biét trwéc, bd didu khién cho thdy kha nang thich nghi rat tt nhwng khi tham sé khong
chac chan thay dbi khéng xac dinh thi phwong phap nay chwa chic da ddm bao &n dinh. Lién
quan dén diéu khién ngu 10i, diéu khién thich nghi két hop mo va mang noron nhiéu I6p cling
dwoc ap dung trong [7] dé diéu khién chuyén dong ngw 16i bam theo muc tiéu dinh san. Trong bai
bao nay, cac tac gia dé cap dén phwong phap diéu khién theo md hinh véi ky thuat diéu khién
nang cao, tir dé néu ra nhirtng hwdng nghién ciru tiép theo nham nang cao chat lwong hé théng,
tang dd chinh xac cta ngw 16i, mat khac nhixtng mé hinh diéu khién nay ciing c6 thé ap dung cho
cac phwong tién tw hanh dwéi nwéc (AUV) khac.

2. M6 hinh dong hoc cua ngw 16i

Gyro-éta Mzer & pressed Air Brasrlsac[:'weaatdnusel

ervoir unscrews and drops
off, arming Detonator

Reversing Gear
for Co-Axial
Propeller Shafts

YO,

X
-

Y Hé toa do trai
dat
z
Hinh 1. Hé toa dé chuyén dong ctia ngu 16i chiéu treo hé truc toa dé cua trdi dat

Hau hét mo hinh dong hoc clia thiét bi tw hanh dwéi nwoc (AUV) duoc xay dung theo T. 1.
Fossen [8], trong d6 mb té} chuyén déng cla thiét bj v&i hé truc toa do gan vai thiét bj chuyén déng
theo hé truc toa do trai dat. Trong trwong hop xay dwng hé toa do cho nguw 16i, chuyén déng cla
ngw 16i dwge mo ta trong hé toa dé gan lien 6 bac tw do co tam trung voi tam ndi [7]. Cac dai
lvong vat ly bao gom lwc, mé men, van toc, van toc goc trong hé toa do gan lién ngw 16i duwgc ky
hiéu bdi cac véc to sau: Véc to ngoai lwc tac dung 1én ngw 16i7, =[X.,Y, z]' , véc to md men ngoai
Iwe tac dung lén ngw 16i 7, = [K, M, N]" , Véc to' van toc dai V =[u,v,w]' theo cac truc hé toa do gan
lién X,,Y,,Z,, véc to van tdc goc trong hé toa d6 gan lién @ =[p,q,r]' va v =[u,v,w, p,q,r]" 1a véc
to van téc dai. Vitri X,Y,Z va géc dinh hwéng ¢,d,v cla ngw 16i dwoc mo ta theo [7] nhu sau:

n=ln n1 @)

Trong d6: 7, =[x, v, 21" ; n, =[p, 8,91
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Theo [2-3,7], ngw 16i dwoc didu khién trong mat phdng ngang, mat phang ding va diéu
khién giam l&c quanh truc X, vOi ngoai lyc va m6 men ngoai lwc tac dong Ién ngw 16i. Ta co

)

phwong trinh chuyén déng ctia ngw 16i dwéi dang tbng quat:
M g0+ Cpp (D)L = 7y

M, la ma tréan quan tinh; C_, la ma tran huwdng tam Coriolis; 7, la véc to ngoai lwc va mé

men ngoai lyc tac dong Ién than ngw 16i. Trong hé toa dd 6 bac tw do [7], chuyén dong cla nguw 16i

duwoc tong hop theo hé phwong trinh sau:
X = U, COSy C0S 0 +V(CoSy Sin 0sin ¢ —siny cos ) +

+W(Cosy Sin 0 cos ¢ +Siny sin @)

Y = U, Siny cos 0+ V(siny sin 0sin ¢ + cosy cos ¢) +
-+ W(siny sin 0 cos ¢ — cosy Sin @) )

2 =-U, sin 0 +Vv(cos dsin ¢) + W cos 0 CoS ¢
®=p+qtandsing+rtandcose

d=qcosp—rsing
W =(SinSeco+rcospseco
DPay la hé MIMO phi tuyén, ta cé thé nhan thay tinh chét phi tuyén phirc tap cia cia ddi

twong tlr phwong trinh (3), ta c6 thé viét lai duwéi dang sau:
1
ygml) = f, (x)+ jélglj (X)uj +d;

2
y(zmz): fo(x)+ jgzgzj(x)uijd2 (4)

3
ygms) = f5(x)+ jz=:3 g3; (X)uj +dj

3. Diéu khién ngw 16i dwa trén ky thuat diéu khién nang cao
3.1 Piéu khién thich nghi trwe tiép dwa trén ky thuéat lai ghép Fuzzy — Neural

\

Tin hiéu
Fuzzy — Neural |Yx_ u N
Y Ngu 161

dat A
u 2; ~ Controller + AV
+

Eo
B6 quan sat | é - % +d
. . C" PQ——
Trang thai 7
1

e

& | Usc luong
on-line B

~ . E
B0 unh v, 1

Bo6 loc nhiéu

Hinh 3. Hé théng diéu khién thich nghi fuzzy — neural truc tiép
Hinh 3 trinh bay mé hinh hé théng diéu khién ngw 16i véi phuong phap diéu khién thich nghi

®)

nang cao [7], thiét ké bd quan sat trang thai theo cong thirc sau:
é=A6-BK é+K, (E-E)

E,=CTé
40
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Trong do: K, = diag[K,,, K,,, K,,] R*®1a vector do lgi bd quan sat trang thai. Sai s bd quan
sat dwoc dinh nghia: € =e—€va E =y+d - El. Dau ra clia bd noron mé (Fuzzy-Neural) v6i
1
u, kéthop v la thanh phan dé& khir nhiéu ngoai va sai s6 mé hinh, tin hiéu diéu khién:
U=Ugp +v (6)
Trong do: U, :[ufkl,usz,ufks]T er’ v=[v,Vv,, 3] er’
Cau hinh co ban clia bd xap xi noron mo gom co6 mét s6 luat Néu - Thi va co ché suy luan
m¢. Luat Néu — Thi th i (v&ii =1+h) dworc viét:
Ri:Néu € la A;...vaé, la A thiugla B,.

Trong doé: Aii(l, A1i<2’ Ce Afm va Bli( la cac tap me, st dung luat suy dién max — prod, m&
hoa singleton va giai mé theo trung binh trong tdm, ngd ra cia bd xap xi biéu dién nhu sau [7]:
26’ [Hﬂ (€;)]
Uy = ™ = J(Dk (é) (7
Z[H# (e )]
i=1 j=1

Trong dé: /L/_\i(_ e; la ham lién thudc cla bién me, h la tng cac luat Néu — Thi, ek" la diém
J

vach ma tai do (H_i) =1 va ¢ (6) =[(p1,¢2,...,(ph]T e R"1a véc to co s&@ mo v&ip, dwoc dinh
By K k k* Pk k k

nghia theo céng thirc (8) nhw sau:

)= 45— (voi i=1:h) (®)

E[Eﬂ,AkJ (€)1

Lwa chon luat cap nhat onllne [7] nhw sau:
7«Endi (&) néu || 6, [l<m,
. hay (| 6, = m, va Elkel %,(6)=0)
O = ~ R » 9)
P (7 Es#(8)) néu || 6, I=m
va  Eyb 4,(6)<0)
3.2 banh gia hiéu qua cua céac phwong phap gﬁéu khién thich nghi . .
M phc’)ng,hé thong vai ky thuat dieu khién trinh bay trong muc 3.2 st dung bo diéu khién

thich nghi triec tiép lai ghép fuzzy — neural. Ket qua cho thay hé thong git» dwgc on dinh, chinh xac
khi dieu khien Ngu 16i theo quy dao dat trwdec voi ca hwong, goc lac ngang va do sau (hinh 4), o
vot 16 diéu khién gan nhuw rét it. Chuyén dong cta ngw 16i trong khong gian 3 chiéu hién thi ré tinh
4n dinh ctia hé thdng khi diéu khién thay dbi do sau theo nac 1an Iwot [a 10m va 25m, twong ng
véi sw thay ddi ctia ca géc va huwdng di.

Die khien Ngu loi vi Huong - Goc lac ngang - Da sau i i s g < g

= g Mo phong chuyen dong cua ngu loitreng khong gian 3 chieu
Z ! :
g
= H ;
: : Goc huong thuc te g |/ ¢ i : : g : | Lai huong
0 2 W N 0 @ W B A0 °% 0 1 @ o @ @ m @ w mw
% Thoi gian]s] - Thai gian]s]
210 T 205 T
2 Goc lac ngang thuc te —_ == [ Lai sau *
g !
2 By | Sl | SRS 2
L} —r—i : 2 ’ v A
e .10 i L L o 1 i 1 I 1 i i 1 = 3
E' w0 % 4 @ W W W @ W $% 0w 3 0 @ @ m ® @ W £
Thi gian 5] - Thoi gian | g 1000

0 ; — £ T g4
£ Do sauthuc te 5 ! Lai vay
2 o | . 500
g 2

0 : L S sgsl i i - 0

0 1 2 3 0 % & 0 @ @ 10 &0 1 2 W 4 W @ W @ % 0 0 500 0 s d

Thoi g o] T g ] o0 1 Sl

Huong (do)

Hinh 4. Biéu khién nguw 16i theo quy dao dinh trwérc va chuyén déng trong khéng gian 3 chiéu
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Tuy nhién trong trwong hop nay, mo phong voi diéu kién moi truo’ng twong déi ly twéng nén
chwa khao sat dwoc tinh bén virng cltia hé théng khi chiu anh huéng cla cac yéu té bén ngoai.

4. Két luan

Bai bdo tdng quan cac van dé nghién ctu vé didu khién ngw 16i, phan tich va danh gia
nhirtng wu nhwoc diém cda hé théng khi s&r dung phuong phap diéu khién thich nghi két hop v&i
cac ly thuyét diéu khién nang cao dé tang tinh 6n dinh. Khi xem xét hé thng véi nhiéu tac dong
ngoai vi hon thi phwong phap nay co the chwa dap &ng tét, diéu d6 mé ra hwéng phat trién cho
bai bao nay tiép tuc nghién ctru vé&i yéu cau cao hon vé chét lwong.
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THIET KE BO PIEU TOC DIEN T CHO DONG CO DIESEL SU’ DUNG BO
PIEU KHIEN PID
APPLICATION PID CONTROLLER TO DESIGN AN ELECTRONIC

GOVERNOR FOR DIESEL ENGINE
ThS.NGUYEN XUAN TRU
Vién Ky thuét Hai quén
TS. VWONG BUC PHUC
Khoa Dién — Dién tir, Trirong DHHH Viét Nam
Tém tat
Bai bao trinh bay viéc thiét ké bd diéu toc dién tir cho cac dong co diesel lai chan vit chinh
tau thay. B6 diéu téc st dung bo diéu khién PID véi phén ciing la PLC s7-200 cua hdng
Siemens. N6 da duwoc tng dung tai cac tau cua Hai Quéan Viét Nam, cho chat lwong cao va
én dinh. Ngoai ra viéc chi déng ché tao duoc bd diéu téc nay cé nhiéu loi ich vé kinh té,
khoa hoc c6ng nghé va quén str.
Abstract

This paper presents the design of an electronic governor for diesel engines driving propeller.
These governors use PID controller and PLC s7-200 hardware of Siemens. They have been
applied to ships of Vietnam navy and give high quality and stabiality. In addition, there are
many benefits in economy, science technology and military when we can actively make
them.
Key words: Electronic governor, main engine, PID controller, Ziegler — Nichols, Modelding of
governor.

1. Gidi thiéu

Hién nay nghién ctru ché tao bo diéu toc dién tir cho dong co Diesel lai chan vit hién chwa
duwgc don vi ca nhan nao trong nwdc nghién ctru ché tao. Cac san pham dang dwoc st dung chd
yéu nhép ngoai tlr cac héng cua nwéc ngoai, khi xay ra sy co thuwdong phai moi chuyén gia cua cac
hang sang gay ton kém va mat nhiéu thdi gian, anh hwédng dén tinh co dong va kha nang san
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sang chién dau cla tau, khong lam chu dwoc trong khai thac va bao dudng stra chiva. Xu hwdng
ché tao cac trang thiét bi trong nwéc thay thé cho cac hé thong nhap ngoai dang dugc dau tw va
quan tdm nhat la trong Quéan dodi nadi riéng.

Hién nay trén cac
tau quan sw hién dai cla
Viét Nam thuong trang bi
may chinh lai chan vit
cia hang MTU [1],
MAN(VIKING-25),
CATERPILAR(ECM).
Pay la cac may co cbéng
suat lén sir dung coéng
nghé phun nhién liéu
dién t&r thong qua bd
diéu téc dién tir. Khi bo
diéu téc bi hdng, hay can
bdo dwéng gap rat nhiéu
khoé khan vé céng nghé,
kinh t& cling nhuw thoi
gian. Diéu nay anh
hwéng nghiém trong dén
tinh chién d4u, sw co dong cla quan doi.

Tin hiéu téc do

Liéu cho doéng co

Téc 46 dat e B - Ngudn cap

Hinh 1. Déng co Diesel véi bé diéu toc dién tir

Do vay viéc nghién clru chii ddng ché tao thay thé mang y nghia thuc tién va cép thiét. Hién
nay c6 mot s6 nghién ciru vé Iy thuyét, mé phdng hé théng [2,3,4] nhwng khi tién hanh xay dwng
mé hinh vat ly gdp nhiéu khoé khan vé phan cirng, bi mat cong nghé. Trong nghién ctru nay tac gia
st dung bd diéu khién PID [6] v&i cac thong sb P, I, D dwoc chon tir hé thdng diéu khién PID bang
thuat toan diéu khién gan cuc tw diéu hwdng (self-tuning pole assignment control) cé sén trong tai
nguyén cGa phan mém lap trinh. Tiép d6 thay truc tiép cac gia tri Kp, Ki, va Kd tim dwoc va thuc
nghiém. Dwa trén céc chi tiéu danh gia chat lwgng cha hé théng: Pd qua chinh, thoi gian diéu
chinh, sai léch tinh va s6 1an dao déng dé chon dwoc gia tri Kp, Ki, va Kd téi wu nhét.

Hinh 1 minh hoa qua trinh didu khién én dinh téc d6 dong co véi bd diéu téc dién tlr cia
hang Woodward: Bo diéu tbc dién t& nhan tin hiéu phan hdi tr cdm bién téc dd so sanh vai tin
hiéu d&t tbc do (t nat 4n hodc tlr can diéu khién tir xa), tin hiéu dau ra dwoc dwa dén co cdu chap
hanh diéu khién thay dbi nhién liéu dé duy tri &n dinh téc d6 cho déng co.

2. Sor do khoi va mé hinh toan hoc bé diéu toc
2.1. Sor d6 khéi
So dd dwoc thé hién trén hinh 2

[2,3,5], trong d6 BDK la b didu khidn,  — BDK |—» CCCH [-»{DTOK 71>
CCCH la co céu chap hanh (Thwong la

cac van dong hay ap cé tin hiéu twong tw, or

DTDK 1a déi twong diéu khién (Chinh 1a — —

doéng co diesel). Tdc dod thwc cua diesel Hinh 2. So’ d6 khéi cua bd diéu téc dién tir

dwoc cdm bién théng qua cdm bién tbc do

dang xung, tin hiéu nay dwoc so sanh vai tin hiéu dat (wo). Néu ¢ sai léch b diéu khién BDK sé
dwa tin hiéu thay d6i cho CCCH nham thay doi lwgng nhién liéu cap cho voi phun cla diesel
(BTDK) gitip cho téc d6 thwe (or) ludn bn dinh theo gia tri dat trwde

2.2. M6 hinh toan [2,3]

Hé phwong trinh toan hoc dé& mé ta ddi twong dong co diesel cé dd phi tuyén cao va rat
phtrc tap, do vay dé don gian trong tinh toan va xay dwng cac bd didu khién cho déi twong nay ta
dung phwong phap thwc nghiém. Giai phap diéu khién dé 6n dinh téc do déng co cla cac hang la
st dung bo diéu khién PID, cac tham sb cla bo diéu khién PID |a cac tham sb dong thay dbi trén
toan dai téc do lam viéc cta dong co. Tuy thudc tirng hdng sé c6 nhirng thuat toan lwa chon céac
tham s6 PID khac nhau.
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Dé don gian cho qua trinh tinh toan va xay dwng bo diéu khién, ta c6 thé coi dong co diesel
(BTPK) c6 mé hinh toan hoc don gian 1a mét khau quan tinh bac nhat c6 ham truyén dat (1).
Twong tw, dé thuan tién cho viéc tinh toan, ta coi co cAu chap hanh (CCCH) cé mé hinh toan hoc
don gian ciing 1a mét khau quan tinh bac nhat c6 ham truyén dat (2):

K
Forpx = —— 1
PR T s W

__K (2

F — 2
14 T,s

~ Tir so d6 cau trac chung cta mach diéu chinh téc d6 cho hé théng nhw trén ta c6 ham
truyén dat cia DTDK — CCCH ¢ thé duworc tinh nhu sau:

Kl I‘<2 _ Ku) (3)
1+T,.s 1+T,.s  (1+T,.8).(1+T,.)

FTD = FDTDK'FCCCH =

Theo ham truyén dat trén cta ddi twong can diéu chinh thi ta thay rang, trong ham truyén
dat clia doi twong, ta’chi can xac dinh dwoc hé so khuéch dai K va hai hang so thoi gian Tiva T2
thi ta hoan toan cé thé xay dwng dwoc bd diéu khién cho ddi twong.

3. Xay dwng bo diéu khién PID dung s7-200
3.1. Tinh todn cdc théng sé cua hé théng thuc

Lwa chon déng co diesel S3L2

(3TN84) dong bd v&i cac cam bién do AP
nhiét do, ap lwc, téc do dam bao twong 5 5 3 5 5 5
dwong nhw mot dong co dang st dung 2500 - e o R N e

trén thuc té. Thiét bi van hanh dé nguoi
st dung dat toc do ciing dwoc lywa chon
dé tién hanh viéc thtr nghiém va hoan
thién san phém. Dé xac dinh duoc hé I N A
s6 khuéch dai K. cho déi twong didu FSSS NSRS UOUUS HOSRIOF <GBUOO NSO NN SO SO
khién trén, ta c6 thé thwc hién bang : j 5 : : : :
cach do dac va thwc nghiém trén mo
hinh vat ly. Tin hiéu diu vao diéu khién
tbc d6 cia dong co Diesel la mét tin
hiéu dién ap diéu khién, dau ra chinh la
tbc d6 clia dong co. Cac thdng sb dwoc
do trén mo hinh vat ly duwoc thé hién
trong hinh 3.

2000 {--oon . feneenes T Iy A S

e

- R EEHE

: : : ; : : : Uy (V)
0 1 1 1 Il 1 1 1 =
0 1 2 3 4 5 3 7 8

Hinh 3. Béc tinh quan hé giira tin hiéu diéu khién
va téc dé cua déng co diesel

Dwa vao méi quan hé gitra tin hiéu diéu khién cho bd bién ddi va téc d6 clia dong co hinh 3
trén, ta thay réng: quan hé gitra tin hiéu ra (tdc dd dong co) va tin hiéu diéu khién cho bd bién dbi
la twong déi tuyén tinh. Néu coi hé Pong co diesel — Co ciu chap hanh cé ham truyén nhuw trén thi
hé sb khuéch dai K ctia dbi twong cé thé dwoc lay bang hé sb khuéch dai gitra tin hiéu ra téc do
va tin hiéu diéu khién. Dwa trén dic tinh & hinh 3 ta chon Ky =360.

Hai hang s6 thoi gian 1a T1 va T2 dwoc xac dinh bang thuc nghiém. Xac dinh hai thong s6
nay dwoc thuwc hién bang cach thay doi tin hiéu vao dieu khién va do khoang th&i gian tir khi tin
hiéu dau vao thay doi cho toi khi tin hiéu dau ra da chuyén sang trang thai xac l1ap mai. Dwa vao
két qua do dac ta cé cac théng so nhw sau: T1=0.001 va T2 = 0.05. Lic nay ham truyén dat cta hé

360
Fro = 4)
(1+0.001.5).0+0.05.5)
Dé téng hop bd diéu chinh tbc dd cho hé, ta cé thé ap dung tiéu chudn module téi wu [6].

Ham chuén theo tiéu chudn module téi wu Ia ham cé dang (5), Ham truyén cla di twong c6 dang

©):

théng:
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1
Fuc(s)= S
we(s) 1+21,.5+2.12.8° ©
360 ©)

Fro =
(1+0.001.5)(1+0.05.9)

Goi ham truyén dat ctia bo didu khién 1a R(s). Lic nay cAu tric cla mach vong diéu chinh
nhw hinh 4. V&i so dd cdu trac hé thédng nhw hinh vé trén ta c6 ham truyén ctia hé kin 1a (7).

__RE).Fr () @)
1+ R(S).Frp (5)
Hay R(S) = Fuc ) (8)

Fro(8)-[-Fuc(s) +1]

Pé& hé kin c6 chu trac gidng véi ham chuan cia tiéu chuidn module tdi wu thi ta co
Fo« = Fuc - Thay thé (5) va (6) vao (8) ta co:

1+0.001.5)(10.05.5
360.27,.5.(1+1,.5)
1+0.05.s
H RS = ——M— 10
& RO) = 5 360.0.00Ls (10)

Veoi 7, =0.001
Nhw vay bd diéu khién sé 1a mot khau Pl. V&i hé sb khuéch dai cla tirng khau nhuw sau:

Khau P: K, _S ~ 0.0694 , Khau I: K, L ~1.39.
72 0.72

3.2. Khai bdo bé PID trong PLC s7-200

Loop Setpaint Scalng Loop Input Options
Speciy how the loop Setpoint should be scaled. The loop Setpoint is a parameter that you will
provide to th wizard

! Specily how the loop Procsss Vaiiable (FY) should be scaled. The Loop PV is a parameter you
e subioutine generated by the oy for id

peciy fo the subrauline generated by the vizai

Scaling

Unipolr g Low Range 0

Specty the Low Frange for the Laop Setpaint 00 Uripa
I Use 20% Dffset High Range. 32000

Spesily the High Fangs for the Loop Setpaint 100
Loop Dutput Optons

Lo Paramelers Specil how the aop Dulput shouldbe scaled The Loop Outputis @ parameter you specily or the
subroutine generate

wwwwwwwww

Gain[ 1524 Inieqral Time [ 305 min.
Du Tyme Scaing
Sample Tine[ 10 sec. Deiivalive Tme | 000 min [tnaka | [Unpoer v LowRange | 0
[~ Use 20% Offsat HighPRange [ 32000
<Frev Nests Cancel Cancel
Hinh 4. Khai bdo céc théng sé cho bé PID Hinh 5. Khai béo dai hoat déng
trong s7-200 cua tin hiéu vao va tin hiéu ra

Khi khai bao cho bd PID trong bd diéu khién s7-200 cia hang Siemens thi ta can phai khai
bao dai cta diém dat (gia tri mong mudn) cho bd PID. Trong bang Loop Parameters ta can phai
khai bdo day du cac théng sb cho cac khau P, |, D va thoi gian &y mau Sample time nhw hinh 4.
Sau khi khai bao day du cac thong sb cho mét b PID thi ta can phai khai bao thém loai cho tin
hiéu dau vao (tin hiéu can diéu khién), dai lam viéc cla tin hiéu dau vao, loai cho tin hiéu dau ra,
va dai lam viéc twong trng cho tin hiéu dau ra. Viéc khai bao dai cho tng tin hiéu co thé dwoc
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thwe hién twong ty nhw hinh 5. Khi viéc khai bao két thuc, va ta lwu qua trinh vira khai bao lai thi
trong chwong trinh chinh cGa phan diéu khién sé tw dong dwa ra cho ta mét c4u tric ctia mot vong
lap PID. Khi can st dung ta chi can gioi ra la 1énh PID sé duwoc thwe hién. Trong qua trinh hoat
dong cla hé théng, khi cé sy sai léch hodc can didu chinh cac théng sb cua hé, trong khi bd diéu
khién lam viéc thi hé thdng van cho phép thuc hién thay déi lai cac théng sé cia bd PID cho phu
hop.

Khi khai bao cho bd PID trong bd diéu khién s7-200 clia hang Siemens thi ta can phai khai bao
dai cha diém dat (gia tri mong muén) cho bd PID. Trong bang Loop Parameters ta can phai khai bao
day da cac thong sb cho cac khau P, |, D va thoi gian 14y mau Sample time nhw hinh 4. Sau khi khai
bao day da cac théng sb cho mét bd PID thi ta can phai khai bao thém loai cho tin hiéu dau vao (tin
hiéu can diéu khién), dai lam viéc cla tin hiéu dau vao, loai cho tin hiéu dau ra, va dai lam viéc twong
&ng cho tin hiéu dau ra. Viéc khai bao dai cho tirng tin hiéu cé thé dwoc thuc hién twong ty nhw hinh
5. Khi viéc khai bao két thuic, va ta lwu qua trinh vira khai béo lai thi trong chwong trinh chinh cGa phan
diéu khién sé tw dong dwa ra cho ta mét cAu tric clia mét vong I&p PID. Khi can st dung ta chi can gioi
ra 1a Iénh PID sé& dwoc thuc hién. Trong qué trinh hoat ddng ctia hé théng, khi cé sy sai léch hodc can
diéu chinh céac théng sb clia hé, trong khi bd diéu khién lam viéc thi hé théng van cho phép thyc hién
thay déi lai cac thong sb ctia bd PID cho phu hop.

3.3. Thiét ké so’ d6 chirc ndng téng quat

Khi thiét ké hé thdng thuc phan clrng duwoc xay dung trén bd PLC s7-200 c6 cac khéi sau:
Khdi ngudn, Khdi do (Ia mét mach doc tin hiéu téc d6 ctia dong co’), Khdi khuéch dai tin hiéu dau
ra co' cau chap hanh diéu khién nhién liéu, Khéi chuyén déi tin hiéu A/D, Khéi chuyén dbi tin hiéu
D/A, Khéi tin hiéu vao/ra sé 1/0, Khéi xir ly trung tdm CPU, Khéi giao dién may tinh RS485, Khéi
giao dién truyén thong.

4. Két luan

Bai bao da gidi thiéu cach thiét ké bd didu téc dién tir cho dbi twong la cac dong co Diesel
lai chan vit chinh dwoc s dung trén cac tau cta Hai Quan. Bo diéu téc str dung bd diéu khién PID
v&i cac tham sé dwoc tinh toan cu thé dwa trén cac tiéu chudn module ti wu két hop véi phwong
phap thwc nghiém. Két qua trién khai gébm: Thiét ké téng quat, so' dd thyc hién, cac két qua thyc
nghiém khi 4p dung bd diéu khién trén tau thly, phan tich cac han ché con tdn tai va cac phwong
phép nang cao chat lwong bd diéu khién déng thoi tbi wu héa tham sbé cho bo diéu khién nham dap
&ng céac chi tiéu ctia bo diéu tdc tiém can dén bod diéu tbc cla cac hang nwdc ngoai nhw MTU,
MAN va Caterpillar vv... s& dwoc trinh bay chi tiét & bai bao tiép theo.
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LWA CHON CAP BIEN CHO MO HINH TRAM PHAT DIEN TAU THUY
CABLE SELECTION FOR A SHIP POWER PLANT

TS. DPAO MINH QUAN
Khoa bién — bién tw, Trwong DHHH Viét Nam
Tom tat

Khi ché tao mé hinh tram phét dién tau thiy can phéi lam theo cac buwéc mét cach khoa
hoc:Cén c6 hé théng dién da duoc thiét ké véi so db nguyén ly hoat dong; déy di vat tw
trang thiét bj dién; trién khai Idp dat hé théng dé két ndi cac thiét bi hoat déng riéng ré thanh
mét hé théng téng thé. Dé hoan thién hé théng thi viéc la chon tiét dién cép, ching loai cép

va so dé dau néi la vé cung quan trong.

Abstract

A main switchboard model must be manufactured in a scientific manner: firstly, a designed
electrical system with operating principle diagram is need; second is electric equipment; and
next is deployment of installation to connect the devices operating separately into an overall
system, so the connection design models ship's main electrical panel choosing cables is one
of the really important steps to improve the system. To have a completed system, the
selection of section and types of electric cable as well as connection diagram are extremely
important.

Key words: Cable, Ship power plant
1. Dat van dé

Trén thé gi¢i cac hang nhw nhu Kongsberg Maritime; Etech Simulation, Taiyo thiét ké va
ché tao cac thiét bi mé phdng tram phat dién dung trong dao tao, ... Cac mé hinh vat ly c6 wu diém
la kha nang thao tac van hanh linh hoat. O trong nwéc mang gido duc thi cé trwéng Pai hoc Hang
hai VN dwoc trang bi théng qua chinh phi Nhat ban, véi sb lwgng 01 hé théng, tlr thdi gian nam
2004 da khai thac nhiéu nhwng chi dap rng phan nao cho dao tao. Vi vay Khoa Dién - Dién t&r da
nghién ctu, thiét ké, ché tao hé théng mé phdng tram phat dién dé dap wng dwoc nhu cau dao tao
sinh vién, thg dién, sy quan ky thuat dién, va cac khéa ngén han trong nganh hang hai.

Trong khi ché tao thiét bi viéc Iwa chon cap dién 1a mét trong cac buéc quan trong trong qua
trinh ché tao m6 hinh tram phat dién tau thiy, vay véi khudn khé clia bai bao tac gia gioi thiéu mot
phan trong céng tac tinh chon cap dién dé I&p dat thiét bi thwe hanh dung trong gido duc.

2. Cac bwéc trién khai Iwa chon cap dién dé dau ndi, 1ap dit mé hinh tram phat dién tau
thay

Bai toan nay cé hai xuat phat diém, tht nhat: T& yéu cau cu thé cta td dién néi chung hay
mé hinh tram phat dién tau thiy ndéi riéng, ta xuét phat t&» buwdc thiét ké mé hinh tram phat dién tau
thay, dén budc lwa chon vat tw trang thiét bi dién, so d6 dau nbi, sau d6 mai tién hanh trién khai
l&p dat, két ndi thiét bi trong thuc té.

Th hai: T md hinh tram phéat dién tau thay da co thiét ké, c6 so d6 nguyén Iy hoat dong,
c6 vat tw réi. Nhiém vy 1a phai tién hanh Iap dat hé théng nay thuc sw c6 ich trén thyc té, quan
diém nay la hay gap nhat va rat phd bién [1], nén bai bao nay tién hanh cac buwéc trién khai lwa
chon cap dién dé dau ndi, 1ap d&t mé hinh tram phat dién tau thdy dwa trén so dd nguyén ly hoat
doéng va thiét bi dwoc lwa chon va trinh bay & tram phat dién mé phéng [2,7].

Céc buwéc trién khai dwoc tién hanh theo trinh tw sau [1, 5]:

. Bqdc 1: Phan tich cAu tao - nguyén ly lam viéc, cac dac diém, cac bao déng, cac bao vé
cla hé thong;

e Buwéc 2: Xay dung so db tdng thé cac khdi, so dd bé tri chung clia toan hé théng:;

e Buwéc 3: Xay dung so db cap dién va bang sb liéu cac cap dién;

e Buwéc 4: Xay dung bang két ndi cac cap dién...

Phaén tich céu tao - nguyén ly, cdc dic diém, cdc bdo déng, cdc bao vé ctua hé théng:
Buwéc nay dwoc tac gia trinh bay chi tiét & trong tai liéu [8].
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Xay dwng so d6 khéi tong thé, bé tri chung hé théng mé hinh tram phat dién tau thay

T so dd nguyén ly trinh bay trong [2, 8], dwa vao tirng chirc néng hoat dong cuia cac khi
cu, thiét bi dién ma tién hanh xay dwng so dd khéi cho hé théng. Dwa vao hé théng md hinh tram
phat dién tau thay thi ta c6 cac khéi sau: Khéi diéu khién trung tam, khéi hoa ddng bd, khdi phan
chia tai, khéi hién thi, may phat s6 1, may phat s 2, khéi ngudn, khdi tai, khéi bao vé. Trong cac
khéi trén ta chon ra khéi diéu khién trung tam, 1a khéi c6 sé lwong cap dién, tin hiéu tap trung nhiéu
nhét dé trién khai chi tiét sé lwong cap [1,2,8].

Vi du: So dd khdi panel may phat va so dd khdi panel hoa ddng bd dwoc thé hién & hinh 1

va hinh 2

Khéi didu
khién
déng co’

Khii nguén

—

Khéi didu khién
may phat

]

Khéi chuyén
déi tin hidn

Khéi chi hao

\—\

Khdibao
dgngbao vé

Hinh 1. So' dé khéi panel mdy phat

Xay dwng bang sé liéu cdp dién

Khii hoa

déngh§

Khdi phén
chia tai

Khéi hién thi

DMay phat
sé 1

T_‘

’_’F

Khéi didu khifn trung tim

T

l

Nguén

Tai

Bao vé

MMay phat
562

O day bang sé liéu cap dién dwoc xay dwng nhuw trén bang 1 [1].

Béng 1. Béng tri sé dong cép

Hinh 2. So’ d6 khéi panel hoa déng bé

Tiét Dong dién cap (A)
((iji{ir/\ Cach dién PVC (75°C) | Cach dién cao su EP (85°C) | Cach dién cao su lwu héa va vo co’ (95°C)
dan 116i 2 16i 316i 116i 2 16i 316i 116i 2 16i 318i
(mm?)
1 13 11 9 16 14 11 20 17 14
1.5 17 14 12 20 17 14 24 20 17
2.5 24 20 17 24 20 17 32 27 22

Xay dwng bang két néi céc cap dién
Chon cap mach déng luc
Hé thdng mo hinh tram phat dién lwa chon may phat dién véi cac thdng sé nhw sau:

Cong suét dinh murc: Pam = 4kW
Hé sb cong suét: cosp =0.8
bién ap dinh mdrc: Usm = 380VAC
Tan sb: 60Hz

Ta c6 cong suét biéu kién duoc tinh theo cdng thirc:

S = P/cosp = 4/0.8 = 5 (KVA) Q)

Cong suét phan khang:

Q= S?—P? = 5> 4% =3 (KVA) @)
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Béng 2. Bang cdp H TPYC_2.5 di tir tru d4u cua

Dong dién dinh mc la:

|dm

5

S
U3 380

x/3

= 0.0076 (KA) = 7.6 (A)

Ta chon hé sb dong khéi dong la: k = 2.5
Dong dién khéi dong la:

| = kxlgm = 2.5%7.6 = 19(A)
Nhw vay dwa vao bang tri sé dong cap (bang 1) VGi loai cap co cach dién cao su EP, kha
nang lam viéc dai han v&i nhiét d6 méi treong 85°C thi tiét dién day cap can thiét 1a 2.5mm2,

Nhw vay: V&i mach déng lyc ta chon cap dong lwc co tiét dién mat cat 1a 2,5mm?2 véi loai
cap co cach dié,n cao su EP, kha nang lam viéc dai han v&i nhiét d6 méi trwdng la 85°C dién ap
lam viéc I&n nhat 500V: H TPYC_2.5.
Chon cép mach diéu khién
Voi mach diéu khién ta chon cap co tiét dién mat cat nhé hon,do mach diéu khién lam viéc
véi dién ap 220V. Ta co thé chon céac loai cap cd tiét dién tir 0.75mm?2 dén 1.5mm2. Cap duoc
chon la loai: L MPYC-0,75, FA-MPYC-0,75.
L&p so dé béng cép
a.CapH TPYC_ 2.5

panel mdy phét sé 1

Novi di Ghi cha Noi den | Ghi cha
(Tru dau 2) (Tru dau )

746 Inverter 1 Y51 R11
754 RSW1 Y50 R11
Z44 INVERTER1 Y56 R61
745 INVERTER1 Y55 R51
227 RSW1 Y54 R51
225 RSW1 Y6 RBL1
7226 RSW1 Y4 CLOSE1
Z21 RP1 Y7 OPEN1
Z13 K1 Y14 RBL2
Z14 K1 Y5 RSB
752 RCR1 X52 RCR2
Z53 RCR1 X53 RCR2
Z1 Y1
Z2 Y2
Z7 Q3 R Gl
Z8 Q3 S G1
Z9 Q3 T Gl
Z10 F4 0 Gl
z47 INVERTER 1 U M1
748 INVERTER 1 V M1
Z49 INVERTER 1 W M1

b. Cap L MPYC_0.75

Béang 4. Bang cdp L MPYC_0.75 di tir tru dau cua

panel mdy phat sé 1

panel mdy phét sé 2

©)

(4)

Béng 3. Bang cdp H TPYC_2.5 di tir tru ddu cua

Noi di Ghi chu Noi di | Ghicha
(Tru dau X) (Tru dau )

X54 RSW2 Y52 R12
X44 INVERTER 2 Y59 R62
X45 INVERTER 2 Y58 R52
X27 RSW2 Y57 R52
X13 K2 Y8 RBL2
X14 K2 Y5 RSB
X26 RSW?2 Y13 CLOSE?2
X25 RSW2 Y12 RBL1
X21 RP2 Y15 OPEN2
X53 RCR2 Y49 STOP10
X46 INVERTER 2 Y53 R12
X1 Y1
X2 Y2
X3 Y3
X7 Q4 R G2
X8 04 S G2
X9 Q4 T G2
X10 F6 0 G2
X47 INVERTER 2 U M2
X48 INVERTER 2 \ M2
X49 INVERTER 2 W M2

panel mdy phat sé 2

Béng 5. Béang cdp L MPYC_0.75 di twr tru dau cua

Noi di Ghi chd Noi dén Ghi cha Noi di Ghi chd Noi Ghi cha
(Tru dau 2) (Tryu d4u) (Tru dau dén
X) (Tru
dau)
Z37 TRANSMITER P1 Y39 PLC X32 TRANSMITERV | Y33 PLC
736 CONVERTER P1 Y40 PLC X33 TRANSMITERV | Y34 PLC
Z34 TRANSMITER | Y35 PLC X34 TRANSMITERV | Y41 PLC
735 TRANSMITER | Y36 PLC X35 TRANSMITERV | Y42 PLC
732 TRANSMITER | Y43 PLC X37 TRANSMITER P2 | Y47 PLC
Z33 TRANSMITER | Y44 PLC X36 CONVERTER P2 | Y48 PLC
z42 TRANSMITER F1 Y37 PLC X38 A2 738 | TRANSMITER |
Z43 TRANSMITER F1 Y38 PLC X42 TRANSMITER F2 | Y45 PLC
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Z30 TRANSMITER F1 X55 TRANSMITER X43 TRANSMITER F2 | Y46 PLC
\'
Z16 K1 Y16 PLC X16 K2 Y17 PLC
Z17 RQ3 Y17 PLC X17 RQ4 Y19 PLC
Z20 RP1 Y20 PLC X20 RP2 Y21 PLC
724 RSW1 Y22 PLC X24 RSW2 Y23 PLC
723 RG1 Y26 PLC X23 RG2 Y27 PLC
722 RCR1 Y28 PLC X22 RCR2 Y29 PLC
Z51 RI1 Y31 PLC X51 RI2 Y32 PLC

~2.5. M6 hinh hé théng tram phat dién

Sau khi I&p dat va két ndi cac thiét bi dién thi md hinh tram phat dién tau thiy dwoc hoan
thanh nhw trén hinh 3 dén 4.

Hinh 3. M6 hinh tram phat dién tau thay Hinh 4. Bén trong mé hinh tram phat dién tau thay
3. Két luan

Bai bao da trinh bay cac bwdc lwa chon cap dién trong viéc thiét ké va ché tao ti bang dién
néi chung, va trong viéc thiét k& va ché tao mé hinh tram phat dién tau thdy ndi riéng, tac gia da
trién khai 4p dung quy trinh nay cho mé hinh tram phét dién tau thay v&i hai panel may phat va
mot panel hdoa déng bod, hé théng may phat va dong co so cap, hé théng tai, ... viéc chon céap da
dap ng sw dung hoa gitra tinh kinh té va tinh ky thuat la sy phat nhiét cta cap, tuy nhién vi 1a hé
mo phang nén chon cho cac thiét ké co cong suét cao hon con chwa dé cap dén, trong nhirng hé
thdng Iap dat thue thi viéc chon cap phai dap ung didu nay tham chi phai tuan tha day da theo cac
tiéu chuan quédc t& nhw JIS néu c6 dang kiém ctia Nhat Ban. Sau khi lwa chon cap dwoc dau néi,
kiém tra va thir nghiém hé thong mo phdng tram phat véi két qua phu hop véi dao tao nhu khao
séat dac tinh ngoai, thuc hién tét cac bai phu hop véi cac ché do lam viéc trén tau va hé thdng co
thé dwa vao dao tao va nghién ctru.
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TINH TOAN ON DINH TAI NAN CHO GIAN KHOAN BAN CHIM THEO
PHUONG PHAP LY THUYET XAC SUAT
CALCULATION OF DAMAGE STABILITY OF SEMI-SUBMERSIBLE
USING PROBABILITY METHOD

PGS. TS. LE HONG BANG, ThS. PONG BU'C TUAN, ThS. CU HUY CHiNH
Khoa Bbong tau, Trurong PHHH Viét Nam

Tém tat
Bai bao nay gidi thiéu viéc tinh toan én dinh tai nan cho gian khoan ban chim theo cac chi
dan cta IMO véi nhiing bé sung stra déi méi nhét. Cac quy dinh vé tw thé va én dinh sau khi
gian khoan gap tai nan sé duoc liét ké theo quy dinh cla déng kiém ABS. Bai béo sé trinh
bay co sé ly thuyét va mé hinh cta bai toén tinh toén én dinh tai nan theo ly thuyét xéc suét,
ap dung co sé& ly thuyét duwa ra vao tinh toan cho khoan béan chim Pai Hing 01.

Abstract
This paper introduces calculating damage stability of semi-submersible based on some rules
in IMO with latest supplement and modification. The rules about position and stability after
semi-submersible damages will be listed following ABS classification. It will present the basic
theory of damage stability task applied probabilistic method, calculate with semi-submersible
named Dai-Hung 01 using the informed theory.

T khéa: On dinh tai nan, gian khoan ban chim, ly thuyét xéc suét.
1. Giéi thiéu

Gian khoan ban chim la mét loai cong trinh bién di dong déc biét, phuc vu trong linh vuc
khai thac dau khi. Viéc dap tng cac quy dinh ctia D&ng kiém vé tinh 6n dinh va 6n dinh tai nan déi
v&i cac cong trinh ndi [& mot yéu ciu bat budc dé né coé thé hoat dong an toan. Dbi véi tau thay thi
bai toan nay da dwoc nghién clru va gidi quyét mot cach triét dé, tuy nhién do kiéu kién tric va két
céu cla gian khoan ban chim va diéu kién khai thac clia né khac biét rat nhiéu so véi tau thdy nén
bai toan tinh toan én dinh tai nan cla loai cdng trinh nay c6 phan phirc tap hon. Kiéu kién tric va
két ciu cla gian khoan hién nay rat da dang va phong phu, day la mét trong nhirng yéu té quyét
dinh d@én tinh &n dinh tai nan cta céng trinh.
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Hinh 1. Mét sé kiéu kién tric va két cdu cta gian khoan ban chim

Khi tinh toan 6n dinh tai nan cho cdng trinh ndi, sy tdc dong cta hé théng neo git, thiét bi
kéo, thiét bi chang budc va thiét bi lién quan khac khéng dwoc tinh dén [1]. Viéc tinh toan dwoc
thwe hién qua 4 bwéc chinh sau [1]:

- Bwéc 1: Tinh toan 6n dinh nguyén ven cho gian khoan.
- Bwéc 2: Tinh toan cac hé sb A va R theo yéu cau ciia SOLAS 74.
- Bwéc 3: Tinh toan lai tw thé va &n dinh cho gian khoan trong cac trwéng hop tai nan gia

dinh.
- Bwéc 4: Thiét 1ap so dd kiém soat tai nan cho gian khoan.
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2. Co s& ly thuyét va mé hinh bai toan tinh toan 6n dinh tai nan
2.1. Hé s6 phan khoang yéu cau R [2]
Hé sb R phu thudc vao chiéu dai tinh toan &n dinh tai nan cha céng trinh, ki hiéu 1a Ls.
Trwong hgp Ls> 100m thi R dworc tinh theo cong thirc sau:
R=(0.002+0.0006Ls)"? Q)
Theo chi dén thi chiéu dai Ls 1a chiéu dai phan dw tr lyc ndi clia cong trinh. Déi véi gian
khoan ban chim thi Ls la chiéu dai cia mét ponton.
2.2. Quy tac tinh todn hé sé phan khoang thuc té A [2]
Hé sb phan khoang thuc t& A dwoc xac theo cong thirc:
A = 0.4As +0.4Ap + 0.2A (2)
Cac hé s As, Ap, Al dwoc xac dinh theo tirng cac mon nwéc yéu cau lan lwot la: Mon nuéce
phan ’khoang Ts, m&n nuoc trung gian Te = T + 0.6(Ts-Ti), m&dn nwdce tau khong Ti. Mo6i hé sO A 1a
mét tong clia cac phan nho dwoc xac dinh twr tat ca cac trwdng hop tai nan tai ttPng mén nwéc yéu
cau va dugc tinh toan theo cong thirc sau:
A =3pisi €)
Trong do:
i Chi s twong rng v&i mdi khoang hodc mét nhém khoang tinh toan;
pi: Xac suat ngap khoang;
si: Xac suat ngap an toan.
Dé dap (ng dwoc yéu cau cua bai toan 6n dinh tai nan theo ly thuyét xac suét thi hé sé
phéan khoang dat dwoc phai I&n hon hé s6 phan khoang yéu cau, trec la: A > R.
2.2.1. Tinh toan xéc suét ngép khoang pi

Hé sb pi dac trwng cho kha nang gap tai nan cho mét trwdng hop cu thé nao dé. Bé tinh
toan dwoc hé sb pithi ta phai phan chia khu viyc tai nan theo chiéu dai tinh toan Ls. Cac trwong
hop tai nan cta cdng trinh mang tinh ngau nhién nén sé lwgng trudng hop tai nan cé thé 1én tdi vo
han. Tai nan déi v&i gian dwoc yéu cau tinh toan véi cac trwdng hop thing 1, 2 hodc 3 két lién ke,
khi d6 viéc phan chia khu virc tai nan sé gidam dwoc dang ké khéi lwong tinh toan. Cac khu vurc tai
nan dwoc phan chia dwa theo vi tri cac vach ngang kin nwéc cldia ponton.
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Ls = 108,2 m

Hinh 2. Céch phéan chia cdc ving tai nan theo chiéu dai Ls

~ Hé s6 pi phu thudc vao cac yéu to: vi tri, hinh dang va kich thwoc 16 thing. Cac yéu t6 nay
d&u mang tinh ngau nhién va IMO da dwa ra cac chi dan cu thé dé tinh toan cho cac trwdng hop
tai nan. Trwong hop cé 1 khoang hw héng thi pdwoc tinh nhw sau:
pi = p(x1, x2)).[r(x1;, X2, bk) — r(x1;, x2j, bk.1)] (4)

Hé sb p(x1, x2) la hé sb phu thudc vao vi tri khoang bj thiing con hé sgﬁ r(x1, x2, by) thi phu
thudc vao vi tri va kich thwéc vét thing. Trong qua trinh di chuyén thi chiéu dai 16 thing bang
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(3L%+3) m ho&c bang 11 m, chiéu sau cua 16 thung (xuat hién trong ponton) béng 1.5m déi véi
gian khoan ty hanh, 1.5 ho&c 0.2 chiéu rong phan chiém nwéc cta ponton dbi véi gian khoan ban
chim, chiéu cao cua 16 thiing bang khoang cach tie mat Qhang co' ban tdi boong trén cla ponton.
Tai vi tri khai thac cua gian khoan ban chim thi chieu dai [0 thang bang 1/8 chu vi tru 6n dinh, chiéu
sau bang 1.5 m va chiéu cao bang 3 m [1].
2.2.2. Tinh toan xac suét ngép khoang an toan s;

Hé s6 si quyét dinh mic d6 an toan cua cong trinh sau khi bi ngap khoang, tich s6 pi.s; la
xac suat céng trinh gz:ap trwong hop tai nan tha i ma van gitv dwoc an toan. Nhu vay thi hé s§) A
chinh la hé so cho thay kha nang an toan cta gian khoan trong mét bai toan 6n dinh tai nan tong
the. Hé sb si dworc tinh theo céng thirc sau:

Si = min{sintermediate,i. Sfinal,is Smon,i} (5)

Trong do:

Sintermediate,i: XaC suét dé duy tri 6n dinh & tat c& cac giai doan ngép trung gian dén giai doan
can bang cudi cung.

Stinal,i: Xac suét dé duy tri 6n dinh trong giai doan can bang cubi cing ctia qua trinh ngap.

Smonii Xac sudt d& duy tri n dinh v&i
modmen nghiéng.

Péi v&i gian khoan ban chim thi ta quan
tam toi gia tri Stinal,i.

Sfina|,|:K.[(GZmax/lz).(Range/l6)]1/4 (6) ‘
’ GZmax la gia tri I16n nhét ca canh tay don
on dinh tinh, Range la khoang dwong cta canh
tay don 6n dinh tinh. Nhuw vay ta thay réng hé s6
siphu thudc vao dd Ién cta cac yeu to mang tinh
an toan cho céng trinh.

Duong nudc tai nan
cubi cuing (ng voi
van téc gio 50 knots

2.2.3. Hé s6 ngép khoang [2] Butng nudc ban déu

Hé sb ngap khoang dwoc tinh bang
thwong sb gitra thé tich nwéc ngap vao khoang
v6i dung tich thuc té cla khoang do. Khi thing
khoang c6 hé sbé ngap khoang cang I&n thi miec
dod gap nguy hiém cda cong trinh cang cao. Déi v&i gian khoan ban chim thi hé sb ngap khoang
cta cac kho du tri, bubng &, khoang chira chat Idng duoc lay bang 0.95, con riéng dbi véi budng
may thi hé sé nay béng 0.85.

Hinh 3. Yéu céu vé tw thé cua gian khoan
ban chim sau khi gap tai nan

2.3. Céc yéu cau vé twr thé va 6n dinh cua gian sau khi gdp tai nan [1]
Chiéu cao tdm nghiéngGM=0.3 m. Tay don 6n dinh tinh 1&n nhat GZmax = 0.5 m, dd dai

dwdrng cong 6n dinh tinh khong nhé hon 10°.RoS 2 7° + 1.565; RoS 2 10°. (RoS - khoang duwong
clia canh tay don 6n dinh tinh).

Goc nghiéng tinh khéng duoc vwot qua 10° sau khi gap tai nan. Bwéng mén nwéc clia cong
trinh khi gap tai nan dén trwdc thoi diém thang bang, trong thei gian Iy lai can bang va sau khi
thang béng phai ndm dwdi mép boong kin nwéc va ngoai ving bi chim hodc ndm dwdi 0.3 m so
v&i 16 khoét trén vach ngan, boong, man, ma nuwéc ¢ thé tiép tuc tran qua dé.

Gian phai cé dd lwc ndi va 6n dinh dé& hoat dong va di chuyen khi ngap tirng phan hoéc ca
mot khoang nao do phia dwéi dwong nwdc dang xét nhw la budng bom, budng may cé hé théng
lam mét bang nwéc man hodc moét khoang théng bién.

3. Ap dung tinh toan 6n dinh tai nan cho gian khoan ban chim Pai Hung 01
3.1. Gi&i thiéu vé gian khoan ban chim Pai Hung 01 [3]

Gian khoan Dai Hung 01 thudc sy s& hiru ciia Téng cong ty PVEP. Dai Hung 01 la gian
khoan quan trong, giup nganh dau khi Viét Nam luén dat dwoc nhivng chi tiéu khai thac dé ra. Vé
mat két cAu thi Dai Hung 01 gdm 2 ponton ddi x(rng, hinh dang don gidn, méi ponton c6 chiéu dai
108.2 m dwoc bd tri 1 vach doc va 8 vach ngang kin nwéc, ponton cé nhiém vy duy tri lyc ndi.
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Néi tiép gira ponton v&i san cong tac la nhivng cot tru, c6 4 cot tru I&n véi dwdng kinh 7.92 m va 4
c6t tru nhé dwong kinh 5.79 m, ngoai ra con cé hé théng thanh gidng ngang va thanh giang chéo
nhdm ting doé cing virng cho gian. San boong dwgc d& bdi cac try, tai day cac thiét bi dwoc bb tri,
phuc vu cho qua trinh khai thac déu khi.
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i Hinh 4. So d6 b6 tri khoang két cta Pai Hung 01
3.2. Tinh toan hé s6 phan khoang yéu cau va hé

s6 phan khoang dat dwoc 162 (m)
Boi voi gian khoan ban chim Bai Hung 01 thi 3.0
Ls = 108.2 m. Khi do thi hé sO phan khoang Qat /\
dwoc la: R = 0.406. Hé sO phan khoang yéu cau
dwoc tinh toan vé&i sy hd trg cGa module 2.0 / \

AUTOHYDRO trong bd phan mém AUTOSHIP. Hé
sb nay c6 gia tri: A = 0.4908.

So sanh hai gia tri trén ta thdy rang: A > R, / \
tlrc 1a hé s6 phan khoang dat dwoc Ion hon hé sb /
phan khoang yéu cau. Gian khoan ban chim thoéa
man mo hinh tinh toan 4n dinh tai nan theo phwong 0.0 0 (Eé)
phap ly thuyét xac suat. ' /0 20/ 30| 40| s0 ¥)

3.3. Xdc djnh tw thé va 6n dinh cua gian sau khi

gap tai nan )
_ Taxét trvong hop thing buong may ER.S tai Hinh 5. Cénh tay don 6n dinh trng véi

chiéu chim T’s =21.336 m, VCG = 13.51m lam vi du. trwrong hop thing bufjng may

Tw thé cua gian khoan:

Chiéu chim mi Tr = 3.576 m

Chiéu chim duéi Ta = 23.230 m
Chiéu chim swon gitra Ty = 13.403 m
Do chdi Trim = - 19.46/108.20

Béng 1. Kiém tra diéu kién theo quy dinh ctia ABS

1.0

Cac gi@i han Dieu kién Thuec té Théa man?
(1) GZumax hodc tai 30° >0.500 m 2.830 [
(2) GM khi can bang >0.300 m 6.859 Co
(3) Géc nghiéng tinh < 10° 7.93 Céo
(4) Khoang GZ dwong >70 46.95 Cé
4. Kétluan

Bai bao da gidi thiéu dwoc co sé ly thuyét cho bai toan tinh toan 6n dinh tai nan theo yéu
cau cla IMOtheo ly thuyét xac suét, tir d6 xay dwng md hinh tinh toan déi véi gian khoan ban chim
va ap dung tinh toan v&i gian khoan ban chim Dai Hung 01. Két qua cla vi du tinh toan & day sé
c6 tinh thuyét phuc hon néu dwoc so sanh véi két qua tinh toan da dwoc Bang kiém coéng nhan.
Tuy nhién, do sw han ché vé hd so gian khoan Dai Hung 01 ciing nhuw tai liéu tham khao nén phan
so sanh nay sé dwoc thu thap sau.

TAI LIEU THAM KHAO

[1] ABS, Rule for building and classing MODU, ABS, 2012.

[2] IMO, Interim explanatory notes to the solas chapter IllI-1subdivision and damage stability
regulations, IMO, 2007.

[3] http://petrotimes.vn/news/vn
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CONG TAC LAI KEO KHO CHU'A NOI XA BO TAI UBN

THE TOWING PRACTICE OF FSO AT UBN
TS. LE QUOC TIEN
Trirong DHHH Viét Nam
Tém tit
Lai kéo trong hang hai la mét cong tac chira dwng nhiéu rdi ro. Vat thé bj lai thuong c6 khbi
luong I16n duoc két néi véi tau lai chi théng qua day lai. Piéu nay cé thé dan dén nhiing
chuyén dong mat kiém soat cta vét lai gdy ddm va, chay né, 6 nhiém. Béi véi cong tac lai
dat, cb dinh kho chira néi FSO thi nguy co xay ra tai nan cang Ién. Can cé sw tinh toan
chinh xéc vé céng suét, sé luong tau lai cling nhw ¢é cac kinh nghiém, kj ndng cua thuyén
vién khi tién hanh lai dat. Bai viét nay gi6i thiéu cong tac lai kéo phuc vu céng téc két nbi va
tach FSO tai UBN (vj tri két néi/ tach FSO véi ng mém dan déu va hé théng xich neo tai mé
cta Xi nghiép lién doanh D&u khi Viét-Nga Vietsovpetro).
Abstract
In marine practice, towing is a risky duty. The tow, an heavy object, is connected to the tug
by tug's line. This causes the difficulty to control the tow far from collision, explosion and
pollution. Especially, when towing FSO (Floating Storage and Offloading) tank, the risk of
accident is increased. The accurate calculation on the number, power of tugs and crew's
experiences and skill are taken into account. This paper introduces the towing practice when
berthing/deberthing at UBN.
Tw khéa: FSO, tau cu, tau lai, UBN,
1. Gi&i thiéu van dé
Kho chtra ndi xa b& (FSO) dwoc két ndi va tach FSO tai UBN can sy hd tro cla tau lai. Viéc
quyét dinh diéu dong bao nhiéu chiéc tau lai va c6 cong suét nhw thé nao thi phu thudc vao trong
tai FSO, diéu kién gié va dong chay, tinh trang ludng lach, pham vi quay tré I&n hay nhd, va nang
lwe ddi tau lai. Thuyén trwdng tau FSO dwa vao cong suét can thiét cla tau kéo dé dé nghi cach
thirc hanh déng, va loai tau lai dat cla Vietsovpetro dé yéu cau sb lwong tau lai kéo phu hop [1].

Céac cong thirc dé tinh toan [2, 3, 4]:

Lwc ma sat: R =F, A,. Q)
Lwc tao song: R; =283 A,.F, (2)
Lwc can gio: Ry = Az (VW + 3)
Téng lwc can: T=R.+R (4)

_Vay dé thang duoc tong Iwc can, thi tbng cong suét lai dat cho tau lai tac nghiép dwoc tinh
bang cdng thrc sau: BHP = K.Q (5)

V&i: BHP - La tdng cong suat ham cho tau lai tac nghiép (kW)
Hé sb6 K =0,075; 0,060; 0,050 twong (ng véi DWT<20.000t; DWT<50.000t; DWT>50.000t
Q - Trong tai thiét ké cho tau ra vao cang (t)
Con dé tac nghiép voi mét tau ¢ Ion nhw FSO can di chuyén ngang khi cap, roi noi neo
dau thi tong cdng suat P cla tau lai can thiét cé thé dung cong thirc ly thuyét sau day [2]:
PIN) =2, Cpld( +v.)° + 2 pu (6)
Trong d6: Vé bén phai la lyc can clia nwéc va gioé khi tau bj lai di ddng ngang.

pw - Khdi lwong riéng ctia nuwéc (kg/m3); Cyw - Hé sb lwe can ngang clha nwéc khi tau bi lai
chuyén déng ngang; L - Chiéu dai cta tau bi lai (m); d - Mé&n nwéc cla tau bi lai (m); v - Tdc do tau
bi lai di chuyén ngang (m/s); vc - Téc dd dong chay (m/s); p~Khbi lwong riéng cta khong khi
(kg/m?3); Cya - Hé sb lwc can ngang cla gié; B - Dién tich hirng gi6 ngang cla tau bj lai (m2); va -
Toc do gio chieu ngang (m/s).
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Can cw cong thirc (4,5,6) dé xac dinh tdng cong suét va xac dinh sé lwong can thiét cho cac
loai tau lai twr tau s6 1 dén sb 5 trong muc 2, 3. Trong cac hoat déng dich vu kho chia ndi thi két
ndi va tach FSO & UBN la cbng viéc hét strc quan trong, tr viéc chon vi tri tiép nhan FSO dé di
chuyén vao vj tri két néi tai UBN, chon va sb lwong tau lai cia Vietsovpetro dwa trén co s& tinh
toan lwc kéo FSO [3], strc kéo clia cac tau va gidi han an toan cla cac thiét bi nhw day neo, coc
bich va ma ni néi, thuyén trwéng FSO kiém soat lwc kéo, huwdng kéo cla cac tau khéng vuot qua
gi&i han, thuyén trwéng tau kéo phai didu chinh day kéo sao cho day kéo khéng véng, cham vao
cac cong tinh dwdi day bién. Muc dich cla bai béo 14 tiéu chuan hoa hoat dong, cung cép théng tin
lién quan va thiét 1ap quy trinh phuc vu két ndi & tach FSO tai UBN tir d6 dam béo an toan cho con
ngwdi, cho tau va bao vé méi trudng - nhirng yéu té hét strc quan trong trong hanh hai trén bién.

2. Cong tac lai dat FSO dé két néi tai UBN

Duw6i day 1a quy trinh da cé, dang thwc hién ma tac gid mudn gidi thiéu: Quy trinh dwoc xay
dwng phu hop thuwc té dang van hanh clia xi nghiép Vietsovpetro véi: Wu diém an toan, tbt, cé loi
thoi gian; Nhwoc diém 1a han ché st dung hon 1 tau (c6 thé nghién ctvu bét 1 tau, di cung xa ly vi
tri lam day), chi phi tau kéo cao hon khéng nhiéu.

Cong tac lai d4t FSO dé két nbi tai UBN dwoc thuc hién véi quy trinh nhw sau [3,6]:

Tau ciu dwoc diéu dén vi tri UBN tha neo va 6n dinh dong & vi tri thiét ké, sn sang lam day
cho tau FSO cap man (hinh 1). Tau kéo chinh (sé 1) gitr FSO tai “vi tri tiép nhan” twong déi én
dinh theo hwéng ngwoc véi hwéng gio, dong, séng va duy tri & van tbc nhd nhat cé thé. Duwéi sw
chi huy cta thuyén trwdng FSO, cac tau lai kéo lan lwot tiép can FSO dé Iam day lai kéo, theo thir
tw sau (hinh 2): Tau sb 4 vao lam day kéo phia mii man trai FSO; tau sb 5 vao lam day kéo phia
mii man phai FSO; tau s6 2 vao lam day lai kéo bén man trai FSO; tau sb 3 vao lam day lai kéo
bén man phai FSO. Dy kién thoi gian lam day lai kéo cho cac tau méat khoang 03 + 04 h.

Hinh 1. Tau c~5u téi vi tri UBN Hinh 2a. Tau lai kéo 1,4,5 vao Hinh 2b. Tau lai kéo 2,3 vao lam
tha neo va san sang lam day lam day kéo véi FSO day lai kéo bén man véi FSO
Budc tlep theo sau khi lam day lai kéo xong, dwdi sw chi huy ctia thuyén truo’ng FSO, doan
tau lai kéo bat dau di chuyén téi diém két ndi véi van toc 1,0 hai ly/h, va hwéng tiép can gan véi
hwong thiét ké (45° hodc 225°). Hwéng thiét ké co thé thay dbi tuy vao thoi tiét va mua (hinh 3).
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Hinh 3. Kéo va quay FSO t&i UBN béi cdc tau lai
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Khi doan tau lai kéo cach vi tri két ndi khodng 900m (0,5 hai ly), thuyén trwdng diéu chinh
van téc di chuyén xubng 0,5 hai ly/h. Van tbc sé gidm xubng 0,3 hai ly/h khi khodng cach con
450m. Van téc 0,2 hai ly/ h khi khodng cach con 200m, sau d6 con 0,1 hai ly/ h.Khi dén vi tri cach
tau cau khoang 80m+100m, van téc di chuyén cta doan tau lai kéo bang 0,0 hai ly/h va én dinh
hwéng. Thai gian di chuyén ti vi tri tiép nhan dén vi tri nay mét khoang 02+03 h. Thuyén trwdng
c6 thé diéu chinh tdc do di chuyén hop Iy, phai lam cha téc do va xt Iy tré’n\duo’c tire tho (hiphvf‘r).

£\
LAy

Wind SW  Current

Hinh 4. Kéo FSO téi UBNbGi cac tau lai:a) cach 900m; b) cach 450m; c) cach 200m

O vij tri cach tau ciu tr 80m+100m, theo sw chi dao cla thuyén trwdng FSO, Mooring
Master chi huy bén day sang tau ciu va lam day budc tau (hinh 5a,b).Thoi gian lam day budc tau
va diéu chinh vj tri tau dam bao tam Turret (Vietsovpetro-01, Vietsovpetro 02) va tam Monobuoy
(Chi Linh, Ba Vi) & dung vi tri thiét ké méat khoang 02+03 h. Sau khi lam xong day budc tau FSO t6i
tau cau, thwc hién thao day budc tau phia mii cho tau kéo sb 2 & 3. Thuyén trwdng hai tau nay
diéu déng tau roi man FSO, diéu chinh day kéo ra vi tri kéo tinh cung véi tau sé 1, 4 va 5 (hinh 5c¢).

Thuyén trwdng FSO chi huy cac tau kéo bat dau kéo git¥ 6n dinh tau FSO & vij tri thiét ké,
cho phép sai 1énh 1a + 5° so v&i huwéng thiét ké trong ca qué trinh (hinh 6). Dwéi sw chi huy cla
Téng chi huy cong trinh, bat dau hoat déng I&p dng mém Flexible riser va két ndi xich neo tai UBN.
Khi FSO két ndi dwoc 3 hodc 4 duwdng xich neo thi gidi phéng tau kéo sé 4 & 5(hinh 7). Khi cé gid,
dong chay manh thi tau kéo s 4 & 5 tiép tuc dwoc yéu cau kéo gitr FSO cho téi khi sy anh hudng
cla gid, dong chay |a khéng dang ké. Khi gi6, dong chay thay dbi vé huéng va cuwong dd, thuyén
trwdng tau kéo tw diéu chinh huwéng mii tau dé gidm sw dnh hwéng, nhwng phai ddm bdo phuong
vi kéo va luc kéo theo khau Iénh yéu cau tir tau FSO. Khi hoat déng I&p dng mém Flexible riser va
két ndi xich neo tai UBN xong, thao céc day gitr cGa tau cdu & phia mii tau FSO, tau cdu nhd neo
va roi khéi UBN, tiép theo thao cac day lai kéo cla tau lai 2,3 sau do 1a tau 1. Két thuc qua trinh
két néi FSO tai UBN doan tau lai r&i khdi UBN (hinh 8).

Hinh 5a. tau FSO dirng Hinh 5b. Lam xong day Hinh 5c. Thao day  Hinh 6. Boan tau lai kéo
80m cdach UBN dé lam day budc FSO ¢& vi tri thiét ké  buéc tau kéo so6 2, 3 gitk tau FSO 6n djnh
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Hinh 7. Tau kéo s6 4 & 5 tw Hinh 8a. Tau cdu nhé neo  Hinh 8b. DPoan tau lai roi khéi UBN
do khi FSO két néi va roi khéi UBN khi két néi xong

Téng thoi gian dw kién tir luc tiép nhan day lai kéo tai “vi tri tiép nhan” cho t&i khi 1am xong

day budc tau, va bat dau kéo gitr FSO &n dinh dong & vi tri thiét ké v&i khodng tlr 07+10 tiéng .
3. Cong tac lai lai dat FSO dé tach & UBN

Cong tac lai lai d4t FSO dé tach & UBN duwoc thuc hién véi quy trinh nhw sau[3,6]:

L4
uBN

Hinh 9. Cac tau lai kéo 1,2  Hinh 10. Tau cdu én  Hinh 11. Lam day buéc Hinh 12. Tau kéo s6 4 & 5
& 3 vao lam day kéo. dinh & vi tri tai UBN tau FSO t6i tau cu. ra vij tri kéo.

Dé lam day kéo tau lai kéo s 1, 2 & 3 t6i gan FSO, sau khi néi day xong, cac tau lai kéo
chinh d6 dai day tlr 300m + 400m va chay ra vi tri kéo (quyét dinh chidu dai day kéo tai khu vuc
mé khoang 300m dwoc can cl va gidi thich: 1. cdng thirc tinh & thoi tiét tot véi: L= E. L, BP
la bollard pull ctia tau; BL 1a breaking load cta day; 2. Tug st dung cdng suét tbi thiéu & min power
va dd véng cla day kéo; 3. thuwc nghiém st dung tau kéo cé cong suat Ién hon 7000 BHP va day
kéo dwoc trang bi theo tiéu chuan thiét k& khi dong méi). Tau FSO dwoc gitr 6n dinh & vj tri thiét
ké v6i sai lénh dwoc phép la + 5° trong ca qua trinh thdo xich neo dé tach FSO & UBN (hinh 9),
tiép theo tau cau di chuyén t&i noi tha neo, chinh xich neo dé n dinh & vi tri thiét ké tai UBN (hinh
10), Tién hanh lam day budc tau tir phia mdi tau FSO t&i tau ciu. Téng chi huy cong trinh bat dau
chi huy hoat déng thao éng mém Flexible riser va xich neo tau FSO (hinh 11). Sau khi cac dwéong
xich neo clia FSO dworc thao, con lai 3 dwong xich neo & UBN 4 & UBN 5 hoac con lai 4 dwong
xich neo & UBN 1 & UBN 3, thi diéu dong tau kéo sb 4 & 5 t¢i gan phia mii FSO dé lam day. Khi
day duoc nbi xong, cac tau kéo sb 4 & 5 chinh do dai day tr 300m + 400m va chay ra vi tri kéo.
Céc tau kéo git» FSO 6n dinh tai vi tri. Tiép tuc thao cac dwdng xich neo con lai ctia FSO (hinh 12).
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Hinh 13. Thao day buéc Hinh 14. Di chuyén Hinh 15a. Quay va di Hinh 15b. Tiép tuc di
tau FSO t&i tau céu FSO roi ra xa vi tri UBN chuyén FSO ra xa UBN chuyén FSO

Sau khi thao hét xich neo ctia FSO, thuyé&n trwdng cac tau xac bao sw sdn sang dé thao day
budc tau FSO. Dwéi sw chi huy cta thuyén trwdng FSO, Master mooring chi dao tién hanh thao
day budc tau FSO téi tau cau (hinh 13).Sau khi thao xong day budc tau, thuyén trwdng chi huy
FSO di chuyén rdi ra xa vi tri UBN va tau cau (hinh 14). Céc tau kéo tiép tuc kéo di chuyén FSO
dén vi tri cach UBN khoang 01 hai ly. Van tdc di chuyén tir 0,2 dén 1,0 hai ly/ h (hinh 15). Ra t&i vi
tri nay, tau keo s6 1 kéo FSO nguoc v&i hwdng gid, dong, séng va gitr on dinh vi tri voi toc do thap
nhéat cé thé. B4t dau thao day kéo gidi phong tau kéo sb 4, 5 sau dé 1a 3 va sb 2 (hinh 16, 17).

W % W%

Hinh 16a. Tau sé6 1 kéo FSO  Hinh 16b. Gidi phéng Hinh 17. Gidi phéng  Hinh 18. Tau s6 1 kéo FSO
ngwoc hwéng séng gio tau kéoso4vab tau kéoso 2vaso 3 theo quy trinh kéo bién

Sau khi cac tau kéo & vi tri s6 2, 3, 4 va 5 thao xong day kéo va r&i xa tau FSO, tau kéo
chinh sb 1 bt dau kéo FSO theo chi dan trong quy trinh kéo bién. Két thic hoat dong lai kéo FSO
dé tach tai UBN (hinh 18).

4. Két luan

Bai bao da gidi thiéu cong tac lai kéo dé két ndi va tach FSO, cé muc dich 14 tiéu chuan hoa
hoat ddng, cung cap thong tin lién quan va thiét lap quy trinh phuc vu két ndi & tach FSO tai UBN,
cac thuyén trudng FSO, tau kéo phai kiém soat, tuan tha quy trinh thwe hién lai kéo, kip thoi phat
hién cac nguy co tiém an va bao céo cho ngudi cé trach nhiém xt ly. Quy trinh nay dwoc &p dung
trong pham vi viing mé cla Vietsovpetro, cho thuyén vién tau FSO; thuyén vién cac tau lai kéo, tau
céu, can bd cong nhan vién cla Vietsovpetro tham gia vao qua trinh lai kéo FSO phuc vu két nbi &
tach tai UBN va ciing ap dung ddi v&i cac du an ma Vietsovpetro cung cp dich vu ra bén ngoai.

TAI LIEU THAM KHAO

[1] HO so tai liéu k¥ thuat cac tau FSO, tau lai kéo tai “VIETSOVPETRO”.
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NGHIEN CU’U THIET KE VA CHE TAO HE THONG LA BAN TU KY
THUAT SO CHO TAU CA VA TAU BIEN CHAY TUYEN NOI BIA VIET NAM
RESEARCHING, DESIGNING AND MANUFACTURING THE DEGITAL
COMPASS SYSTEM FOR FISHING AND INLAND VESSELS IN VIETNAM

PGS. TS. PHAM KY QUANG; ThS. NGUYEN DiNH THACH;
ThS. VU XUAN HAU

Trwong DHHH Viét Nam

TS. NGUYEN XUAN PHUONG

Trwong Pai hoc GTVT TP. H6 Chi Minh

Tém tat
Bai béo gi6i thidu cac két qué nghién ctru va ché tao hé thdng la ban tir ky thuéat sé I&p dat
trén tau cé va tau bién chay tuyén ndi dia cua Viét Nam. Két qué nghién ctru thiét ké, ché tao
hé théng la ban twr ky thuat sé da thanh cong va dwoc kiém nghiém béi Trung tdm Tiéu
chuén - DBo luong - Chét luong 1(Cuc Ky thuét Hai quén).

Abstract
The article introduces the results of researching and manufacturing the system of digital
compass for fishing vessels and ships that are operated on domestic routes in Vietnam. The
results of these systems are checked successful by the Central for standards, metrology and
quality Ne 1.

Key words: Digital compass, fishing vessels, inland vessels.

1. Dat van dé

Khi hanh trinh trén bién, hé théng la ban déng vai trd quan trong, giip ngwdi di bién xac dinh
hwéng di cia tau. Hé théng nay dwa tin hiéu huwéng di vao hé théng may lai tau thay, giup cho tau
di dung hwéng, tiét kiém thdi gian va khoang cach di ngan nhét [1]. Trén tau thay hién dai dwoc
trang bi hé théng la ban dién hién dai. Nhwng do diéu kién gia thanh ctia hé thdng la ban dién 1a rat
I&n, nén dbi véi tau ca hodc tau chay tuyén noi dia cta Viét Nam, thuwdng khong dwoc trang bi hé
thdng la ban dién.

So véi hé théng la ban dién tau thay, thi hé théng la ban tw ky thuat sé cé cau tao don gian
hon, d& st dung hon so véi hé thdng la ban dién. Céac thiét bj dwoc ché tao tir nhirng linh kién
dién tlr c6 dd tin cay kha cao. Hon niva, hé thdng la ban tir ky thuat sb dwoc thiét ké va ché tao
thanh céng co gia thanh ré, cé nhirng chirc nang quan trong twong dwong hé thdng la ban dién

Da cé nhirng cong trinh khoa hoc cla cac tac gia Trwong Dai hoc Hang hai Viét Nam,
Trwdng Dai hoc Giao théng van tai TP. H6 Chi Minh,... cong bé lién quan dén van d& ma tac gia
nghién ctu, nhung két qua méi dirng lai & nghién clru thiét ké mot phan cha hé théng [3, 4]. Vi
vay, viéc nghién clru, thiét ké va ché tao hoan thién hé thdng la ban tir ky thuat sb cé thé dap tng
va trang bi trén tau cd, tau chay tuyén ndi dia Viét Nam, gép phan thwc hién noi dia hda san phadm
coéng nghé hang hai ctia Viét Nam [1].

2. Thiét ké va ché tao thiét bi ciia hé théng
2.1. So d6 khéi cua hé théng la ban tw
ky thuat sé

Hé thdng la ban tir ky thuat sé trang MAT LAP LA BAN
bi trén tau thay gdm nhirng khdi nhw sau >
(h\lnh 1): i i TNMEA

- La ban cha tir so: La thiét bj la ban 0183
chd k¥ thuat sb, chirc ndng twong dwong sy NMEA
nhw la ban dién, cé nhiém vy cdm (rng tlr | LABANCHUTUSO B0 R MEAO S
trwdng Trai dat va bién ddi tir trwdng thanh
tin hiéu dién truyén di cho céac thiét bi khac. N()“fg*l havpe
D@ liéu goc hwéng di cla tau dwoc dong Ve OUTPUT
géi theo ban tin chudn hang hai
NMEAO0183.

- Ngudn cung cép 24 VDC: L4y trén tau
hoé&c 4y tir cac bo thiét bi ngudn dw trir

chuyén dung. Hinh 1. Sor dé khéi hé théng la ban twr ky thuat sé

24VDC

MAT LAP LA
™ BAN CHI THI

NGUON 24VDC
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- Khéi mat 13p la ban sb: T hop nhiéu mat I4p la ban s6 trén tau thay, dat & vi tri can thiét, nhu:
Buong lai, buong thuyéen tredng,... Khoi mat 1ap la ban so cé chirc nang hién thi hwéng di hién tai
va toc d6 quay tré tau thly trén 4 den Led 7 thanh trong tirng mat Iap.

- Kh0| mat I&p la ban chi thi kim: La td hop ctia nhiéu mét l1ap dang kim quay, trén tau thuy ciing
yéu cau nhiéu vi tri phai trang bi thiét bi nay dé phuc vu cho nhu cau quan sat hwdng di cua tau.
Khéac véi mat Iap la ban sé, thiét bi nay thwe hién chi thi géc hwéng tau bang kim quay. Mét 13p kim
ciing 4y tin hieu NMEAO0183 tr la ban chd ti» s6 va sau dé quay kim chi thi theo ding nhw gia tri
géc phwong vi tir la ban chid phat ra. Wu diém cta mat 18p dang kim 1a cé do bén cao, thAm my
dep va co thé dat dwoc ra cac vi tri bén ngoai véi diéu kién moéi trweng khéc nghiét nhat. Nhwoc
diém cha mét 13p kim 1a ché tao phurc tap va gia thanh cao.

- B6 dém tin hieu NMEAO0183: Cé tac dung khuyéch dai tin hieu NMEA0183 dau vao tr la ban
chd va phat dén mat 13p la ban. B dém c6 vai trd quan trong trong hé théng, dé thuc hién ghép
ndi cac thiét bi thanh mang. Bo dém tin hiéu cé 1 ddu vao NMEA0183 va 2 dau ra, cho phép ghép
ndi cho rat nhiéu thiét bi nhan tin hiéu nay t» bén ngoai.

2.2. Thiét ké va ché tao thiét bi la ban chu ky thuat s6

- Hat nhan cua thiét bj la ban cha tt ky thuat sb 1a chip HMC5883L. Pay la chip chuyén dung
thwong duwoc (ng dung trong céc thiét bi bén ngoai nhw dién thoai, may dinh vi,... Nhém tac gia da
st dung chip HMC5883L dé cdm ng tir trweng Trai dat va bién ddi thanh tin hiéu géc huéng tau,
dwa dén vi diéu khién Atmega8 x(& ly va cudi cung dwa ra dir liéu NMEAO183 phat t&i cac thiét bi
ngoai vi khac.

- IC Max485 dung dé bién dbi tin hiéu NMEA0183 tir dang TTL phat ra tir vi diéu khién sang
dién ap vi sai 2 day va truyén thédng v&i cac thiét bi ngoai vi khac theo mé hinh mang truyén thong.

Hinh 2. So' d6 mach in, mach dién va thiét bi la ban chd ky thuat sé sau khi thiét ké va ché tao

2.3. Thiét ké va ché tao thiét bi mat Iap la ban tw ky thuat s6

- Trung tam diéu khién ctia thiét bi mat 1&p la ban chi thi sb 1a vi diéu khién Atmega16. Vi
diéu khién sé& thu nhan cac dir liéu chuan hang hai NMEA0183 phat ra tiy la ban chd, sau dé thyc
hién thuat toan xa ly, bién déi va cudi cung cho hién thj gia tri géc huéng di cta tau ra 4 Led 7
thanh 1, 2, 3, 4.

-4 Led 7 thanh loai nhd 5, 6, 7, 8 c6 tac dung hién thi tbc d6 quay tré cta tau, don vi tinh 1a
(dé/phut). Bay cling la thong so quan trong bat budc trén cac thiét bi mat lap so. Thong so nay giup
ngwoi dieu khién biét dwge toc dé quay cua tau, tlr dé dwa ra bién phap x& ly an toan nhat

- Trén thiét bi mat 1ap s6 co 2 nut &n S1, S2 dung dé diéu chinh d6 sang ciia 8 den Led 7
thanh hién thj trén mat 1ap sb. Dé thuan lgi quan sat ban dém can tang do sang va ban ngay thi
nguoc lai.

- IC Max485 dung dé thu tin hiéu bér] tin NMEAO0183 tlr la ban chl dang dién ap vi sai va
bién ddi thanh tin hiéu TTL giao tiép vé&i vi diéu khién Atmega16
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Hinh 4. So' @6 mach dién mat trén, mat duwéi va thiét bi mat Iip sé sau khi thiét ké va ché tao
2.4. Thiét ké va ché tao mat Iap la ban chi thj kim
- Trung tam diéu khién ciia mach dién mat 13p la ban kim 1a vi diéu khién Atmega8. Vi diéu
khién sé thu tin hiéu NMEAO0183 tlr la ban chi va thdng qua thuat toan diéu khién, sau d6 phat cac

xung diéu khién lam quay co' cu chi thi bang dong co bwdc, tir d6 chi thi gia tri géc hwéng di bang
kim quay cho nguoi didu khién tau.

"
%)
2

+5VI3A +12v

‘l swi
o RESET

R1
10K

N
o
m
1
m
wl
70 S
2
2007
a
L00v
a
200y
q
200y
P

l ic1 F YW W
PC6 (RESET)(SCL/ADCS) PC5 [57—X 10 = 5 2 A
c3 PDO (RxD) (SDA/ADC4) PC4 [55—X RESET | 0] EMABLE § A TmL ouTi 3
X—31 PD1 (TxD) (ADC3) PC3 [F52—X EN — 19 |RESEL_O B 0] N2 OUT2 3 <
0.1u 0do X——1 PD2 (INTO) (ADC2) PC2 TP 17 g"}b%ﬂ S 12 N ggg 14 [5)
PD3 (INT1) (ADC1) PC1 cu< CLK 18 | ElocK I
x—61 PDI(CKITO)  (ADCO) PCO s '0\3 A2 7] 1seNA °c o P o
= N 3R HOME ISENB
GND AREF 2 A N 12 F:#J—‘ s 5 ]ﬁg ]ﬁg ]Tg =
Y1 PB6 (XT1/TOSC1) AvVCC X—="- CONTROL SENS2 T 11 | ENA S S S S
PB7 (XT2/TOSC2) (SCK) PBS [F1g—X 15 ENB
D %—151 PD5 (T1) (MISO) PB4 [—=—X X6 P svne 4 vs
150 %—151 PD6 (AINO)  (OC2IMOSI) PB3 [—15—X z o » ol Vs,
c1 c2 X147 PD7 (AIN1)  (SS/OC1B) PB2 [Fa—X ]
X—=— PBO (ICP) (OC1A) PB1 =X I~ 9 g 5S
20 | 20 ATmega8-DIL28 eT e 59558 L { g L
sHEgr @ c
E{ E
z

Hmh 5. So'dé nguyén ly khoir iéu khién va co’ cdu chl bdao m .;i Iap la ban klm

Tap chi Khoa hoc Céng nghé Hang hai S6 45 - 01/2016 62



CHUC MUNG NAM MO1 2016

Hinh 6. Péng co bwéc va cor cau chi bdo ctia mat Idp la ban kim

- Trung tam chi b&o clia mat I&p la ban kim, nhém tac gid da s dung dong co buéc két hop
v&i mot hé banh réng co ti s truyén phu hop. Uu diém citia co ciu chi bao kim 1a dé quan sat, kin
nwéc va chiu khic nghiét méi tredng.

- Thiét ké co khi ctia hop diéu khién mét 13p la ban kim va mat I&p kim dam bao dat yéu cau
tiéu chuan, thAm my dep co thé dat bén ngoai troi. Bén bi vai thoi gian va chiu duoc didu kién khi
hau thoi tiét khac nghiét trén bién.

- Trén hop diéu khién mét 1&p la ban kim cé mét nat 4n dé lay ddng bo diém “0”, goi la nut
ddng bo. Khi bat du cip ngudn dién hoac khi la ban kim dang chay, néu an nut ddng bd, thi kim la
ban sé di vé diém 0 do, sau khi két thuc qua trinh d6 la ban kim mai tién hanh truy theo gia tri goc
hwéng di cta la ban cha.

Hinh 7. H6p diéu khién va mat Idp la ban kim
2.5. B6 dém tin hiéu NMEA0183
P
Trong mé hinh hé thong cac thiét bi co
thé ghép ndi truc tiép v&i nhau. Tuy nhién, dé
thuan tién ghép nbi cac thiét bi trong hé thdng
thanh mé hinh mang, nhém tac gid da st dung
thiét bi bo dém tin hieu NMEA0183.

B6 dém tin hieu NMEA0183 c6 tac dung
khuyéch dai tin hieu NMEAO0183 phét ra tiv la ban
chl va dwa tin higu s6 dau ra dén céac thiét bi mat
l&p. Viéc st dung bd dém cé tac dung chéng
nhiéu cho hé théng, lam cho hé théng hoat dong
4n dinh va téng dd tin cay hon.

3. Két qua thiét ké va ché tao hé théng la

ban tir ky thuat so o .

Sgu khi hqén thién cong viéc thiét kg‘a va ché tao, nhém tac gié da thwe hién thér]h cbng viéc

ghép nodi céac thiét bj thanh moé hinh hé thong la ban tir k§ thuat s6 hoan chinh. Hé thong hién co
thé trién khai I&p dat dwoc trén tau thay.

Hinh 8. B6 dém tin hiéu NMEA0183
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Dé th&r nghiém va danh gia hé théng la ban ti
ky thuat sb, nhém tac gid da dwa hé théng dén
Trung tdm Tiéu chuén - Do lwdng - Chét lwong 1,
thudc Cuc k¥ thuat Hai quan (Trung tam 1), dé kiém
tra cac théng sé ky thuat co ban nhw: Do chinh xac
chi hwéng di cda tau, nhiét d6, do rung, do do kin
nuwoc, dd cach dién,...

- Trung tam Tiéu chuan - Po lwong - Chét
lwong 1, thuéc Cuc ky thuat Hai quan da kiém tra
cac thong sé ky thuat theo tiéu chuan IEC 60945.
Két qua kiém tra dwoc thé hién chi tiét theo Bién
ban kiém tra ky thuat sé 26/BBKT-TT1, cip ngay
21/10/2015. Trong khudn khd cta bai bao, trich dan

mot sb thong sbé ky co ban tlr Bién ban kiém tra, Hinh 9. Hé thdng la ban tir ky thuit sé
dwoc mo ta trong cac bang 1, bang 2 va bang 3. sau khi nghién ctru, thiét ké va ché tao
Béang 1. Két qua kiém tra vé dé chinh xdc cua hé théng

Chi thi trén la ban chuén Chi thi trén la ban cda hé théng C & 4 .
(d6) (d6) Sai s6 (dd) Két qua

0.0 0.3 0.3 Pat

128.5 128.9 0.4 Pat

250.1 250.6 0.5 Pat

338.4 338.8 0.4 Pat

Béang 2. Két qua kiém tra vé chju nhiét dé6 4m 40°C, d6 4m 93%

Chi thi trén la ban chuan Chi thj trén la ban cta hé théng . A e o o 2
(d6) (d6) Sai s6 (dd) Két qua

0.0 0.3 0.3 Pat

128.4 128.8 0.4 Pat

234.1 234.2 0.1 Pat

332.4 332.6 0.2 Pat

Béang 3. Két qua kiém tra vé chju rung 30Hz, bién dé * Tmm

A . 2 . Chi thj trén la ban cta hé . X an ) X
Chi thj trén la ban chuén (dd) théng (do) Sai s6 (dd) Két qua

0.0 0.6 0.6 Dat

121.0 120.3 0.7 Dat

264.9 264.0 0.9 Dat

357.4 358.2 0.8 Dat

4. Két luan
Tw két qua nghién ctru thiét ké va ché tao hé thdng la ban tir ky thuat s6 cho tau ca va tau
chay tuyén ndgi dia clia Viét Nam, két luan rang:
] - Hé thdéng la ban tir ky thuat sb da dap wng dwoc cac yéu cau tiéu chudn ctia mot hé
thong dién trén tau thay;
- Cac két qua kiém dinh da théa man yéu cau lap dat cho tau bién va cé thé trién khai lap
dat van hanh trén tau ca, tau thly c& vira va nhé chay tuyén ndi dia clia Viét Nam.
TAI LIEU THAM KHAO
[1] Céac chuyén dé cha dé tai cap Bo: “Nghién ciru thiét ké va ché tao hé théng la ban ttr ky thuat
sé cho tau cé va tau bién chay tuyén néi dia cua Viét Nam”, 2015.
[2] Nguyén Van Hoa. Gido trinh La ban tir hang hai. Trwdng Dai hoc Hang hai Viét Nam, 2003.
[3] Bé tai NCKH cép Bo: Nghién ctru ché tao la ban tir hang hai phuc vu cho tién trinh néi dia héa
sé&n phédm, 2008.
[4] Bé tai NCKH cap Truong: Nghién ctru, thiét ké va ché tao la ban tir sé dap tng cac yéu céu
cua tiéu chuén tin hiéu hanh hai, 2013.
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PHAN TiCH TINH VA DONG CHO BEN TUONG CU’ CO NEO CHIU ANH
HUONG CUA DONG DAT THEO PHUONG PHAP THIET KE DUA TREN TiNH
NANG VA UUNG DUNG PHAN MEM PLAXIS CHO BAI TOAN NAY
STATIC AND DYNAMIC ANALYSIS FOR ANCHORED SHEET PILE WALLS
WHICH IS EFFECTED EARTHQUAKE, APPLICATION OF SEISMIC
PERFORMANCE-BASE DESIGN AND PLAXIS SOFTWARE FOR THIS

PROBLEM
TS. NGUYEN TH| BACH DUONG
Khoa Céng trinh, Trirong Pai hoc GTVT
Tém tat
Bai béo gi6i thiéu, phan tich, nghién ctru cac dang hu héng cho két céu bén tuwong ctr ¢
neo chju dnh huéng déng dat. Bai béo ciing gidi thiéu phwong phap thiét ké khang chén
theo tinh ndng, phén tich tinh, déng va tng dung ctia phan mém Plaxis cho bai toan nay tai
Viét Nam.
Ttr khéa: Thiét ké khéang chan dwa trén tinh ndng cho két cdu bén cédng, phdn mém Plaxis, cac
phuong phap phén tich bén tuong ctr c6 neo chju dnh hudng ctua déng dat, phan tich don gidn
héa, phéan tich déng don gian, phéan tich déng.
Abstract
The paper presents, analyzes and researchs deformation/failure modes of anchored sheet
pile walls which is effected earthquake. This paper also introduces seismic performance-
base design, study static, dynamic response analysis and applications of Plaxis software for
this problem.
Key words: Seismic performance-base design of port structures, Plaxis software, methods for
analysis of anchored sheet pile walls is effected earthquake, simplified analysis, simplified dynamic
analysis, dynamic analysis.
1. Téng quan vé cac dang hw hong bén twong citr chiu anh hwéng cia dong dat
1.1. Mét sé tran déng dat trong lich st va sw phd hoai cia né véi bén twong cur
Trén day la mot sb hinh anh (hinh 1-4) vé mot sé tran dong dét trong lich st va sw pha hoai
clia né véi bén twong cr: Nihonkai-Chu bu (1983), Hokkaid- Nansei-Oki (1993), Kobe nam 1995,
Fukuoka,... Cac tran dong dat chi ra rdng cac dang hw héng c6 thé khac nhau phu thudc vao diéu
kién dia chat va loai két cau bén twong clr.

Hinh 1. Cac vét dit gdy réng 0,3m, sau 0,5m - Hinh 2. Bén céng Kobe phén twong chdn bj hw hai

Cang Hakodate
Vi tri dwong mép bén san déng dit 2080
ﬁ’,;
A . HW.L+2 \;‘A == = e i
Seaside (Y] X
LE— _’ _ & LW.L007 . Lop dt lip
g - | Thanh nes
\&'{ — (046) i
I / \ Géi neo biing coc thep hinh SR
‘ | = e LS | el [ o A J‘;::'u\nuI%: 750 H-400x400x13x21 L=13.00m
| _ Wt Depin -
Huwdng phia Nam Hurémg phia Bac o Cce e
- o catlip ! - -11.00
(#-31 Type)
Aooa & L. . -13.50
Can cing s 1 Réns2 Donvim ~J L,D Lop cat két co N==50
4 hén, dai 520m lben d3i 130m
Hinh 3 Vi tri djch chuyén dwoéng meép bén - Hinh 4. Mat cat ngang cau tau sé 1
Céang Hakozaki sau déng dét - Cang Hakozaki

Tap chi Khoa hoc Céng nghé Hang hai S6 45 - 01/2016 65



CHUC MUNG NAM MOl 2016

1.2. Cac chuyén vi va bién dang cta twong clr sau anh hwéng ctia dong dat

~ Bén twong ctr gdbm hang ctr, thanh neo va bd phan gitr neo. Tuong cilr dugc chong 4o &
phan trén bdi b phan gilr neo va phan dudi bdi chieu sau chon ctr du trong dat. Cac dang hw
hdng dién hinh do dong dat nhw hinh 5.

a. B6 phan giir neo

b. Twrong ctre va thanh neo c. Phan dat nén
Hinh 5. Cdc dang chuyén vi va bién dang cua twong ctr sau déng dat
1.3. Céc ddc trwng dé xéc dinh tiéu chi hw héng

Tinh ndng khang chén cta bén twéong clr dwoc xac dinh dwa vao kha nang phuc vu, va theo

quan diém hw hdng cla két cdu vé van dé cac trang thai (rng suét, chuyén vi. Trinh tw dé dat t&i

trang thai cwc han véi mire do gia tang tai trong déng dat dwoc xac dinh thich hop cho bén twéong
ctr. Néu bo phan gitr neo hu hdng kho khoi phuc hon twéng ctr, trinh tw thich hop nhw hinh 6.

(2) Chay déo & twimg (1) Chuyén vi bé phin

cir (phia trén dwdng giif neo (ziéi han
diy bén) hw héng mirc 46 1)

@)
Chay déo bd phin
giik neo

(5) Chay déo & thanh neo

)

Chay déo & twong
cir (phia dwdéi
dwong day bén)

Hinh 6. Trinh tw thich hop cho sw chdy déo cua bén twong cur
2. Triét ly thiét ké, cac phan tich tinh va déng dung danh gia nang lwc khang chan cua két
cau
Phan nay tham khao [1], [2].
3. Cac phwong phap phan tich bén twong ctr chiu anh hwéng cua tai trong dong dat

- Phén tich don gidn hoa: Phan tich don gian hoa cho két ciu tuwong/dat dwa trén phwong
phap can bang quy wéc, ddi khi két hop véi phan tich tinh cla cac dir liéu trwdng hop lich sir. Cac
phwong phéap trong céac loai nay thi thworng dwoc chdp nhan tiéu chuan, quy chuén thiét ké khang
chén quy dinh cGa chung [5]. Trong phan tich don gidn héa két cu tudng/dat cé thé duwoc ly
twdng héa nhw cac khbi dat cirng va khéi két cdu (hinh 7). Phan tich khéi cirng thi &p dung dién
hinh cho két cAu trong lwc, twdng cir va clra vay 6, dap/mai dbc/twdng chan cho két cu ké sau
bén méng coc va dé chan song.

- Phén tich déng don gidn: Phan tich déng don gidn thi gibng nhw phan tich tinh, ly twéng
héa két cdu bang mét khéi cing trwot (hinh 8). Trong phan tich déng don gian, chuyén vi ctia khéi
trwot dwoc tinh toan bang cach 4y tich phan lich st thoi gian gia tbc ma vwot qua gidi han
ngudng trwot trong moét khoang thoi gian cho dén khi khéi dirng truot.

Trong phan tich tinh xdo hon, diéu kién két cdu va diéu kién dia chat dwoc ly twdng hoa
thong qua mot loat tham sb duoc nghlen ctru dwa trén phuong phap phan t& hiru han phi tuyén
(FEM)/FDM phan tich hé két cAu-dat va két qua ap dung nhw Ia so dd tinh cho viéc dung tinh trong
toan gan dung cac chuyén vi.
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- Phén tich dong: Phan tich dong dwa trén twong tac két cdu-nén dét, thwong dung phuwong
phap FEM hodc FDM (hinh 9). Trong loai phan tich nay, anh huwéng ctia cac chuyén déng dong dat
duoc dic trwng bdi mot loat ham lich s thdi gian cia chuyén déng dong dat lam co sé& cla mién
phan tich da chon cho hé két cdu - dat. Két cAu dwoc li twdng hdéa hodc tuyén tinh hodc phi tuyén,
phu thudéc vao mirc chuyén dong dong dat lién quan dén gidi han dan hdi cla két ciu. Nén dat
duoc li twdng héa hodc tuyén tinh twong dwong hodc mé hinh (rng suét cé hiéu, phu thudc vao
mtrc bién dang mong muédn cla I6p dat trong thiét ké dong dét.

Két qua hén hop thu dwoc tir phan tich twong tac két cdu - nén dat kha rd rang, bao gébm
cac dang hw hdng clia hé két cAdu — dat va gidi han cua trang thai chuyén vi/trng suat/bién dang.
T d6 loai phan tich nay thwong bi anh hwédng bdi mot sd hé sb, do la diéu mong mudn nhat dé
xac dinh tinh cé thé ap dung dwoc cta viéc diung ham lich s thdi gian thich hop hodc két qua thi
nghiém md hinh thich hop.

pr—— o -

/) — 230m [

Hinh 7. M6 hinh phwong phap Hinh 8. M6 hinh phwong Hinh 9. M6 hinh phwong phap trng xtr
hé sé déng dat phdp hé sé déng dat cai déng dat cua hé két cau-dat
bién
4. Trinh tw thiét ké theo ning lwc cho bén twong clr chiu anh hwéng dong dat theo tiéu
chuén Nhat 2009

5. Cac vi du phan U
= thanh neo (Y80
tiCh ﬁ'nh Va CTCTK +1.5m ~5 r g —
~ X MNTB +0.8m T
dong cho bén v n S e | Lty
hY ~ - crthép © 1100 x 13t P R R R =0

twong civ chiu [,
- > -8.1m " Lép2: y=18 KN/m®
anh hu’dng cif chil T-129x9 7 ’ c;O °
cua tai trong cTo e 2o

Lép2b: y=18 KN/m*
z 3 0= 38°
~ A -~ c=0

dg?g dat ba}ng eosm
phan mém

Plaxis g

Lép2c: y=16.3 KN/m*
=0

©= 60 KN/m 2
h=7m

4 L6p3: y=17.7 KN/m®
0=0

c= 150 KN/m®
h=7.7m

5.1. Céc théng sé
dau vao (hinh 10)

Hinh 10. Mat cat ngang bén twong cte
5.2. Céc két qua thu dwoc

Mot s6 két qua ndi lwc va bién dang thu dugc trong cac trudng hop khai thac (hinh 11),
phan tich tinh - dong dat cAp 1 (hinh 12-13), phan tich dong - déng dat cép 2 (hinh 14).

th"“mm
|

LS | — — = S m (.. o ™ e
Hinh 11. Chuyén vi va mé men ctda cir Hinh 12. Phé séng Hinh 13. Chuyén vj cda
trong diéu kién déng dat cap 1 déng dat ctr (ddéng dét cap 2)
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.4-*'*‘ z

nckh-cu co neo
. tinh toan dong... 04/22/13

PLAXISHS

nckh-cu co neo
tinh toan dong... 04/22/13

Hinh 14. Biéu dé chuyén vi - thoi gian va gia téc - thoi gian theo phwrong ox tai diém E
- Tl két qua tinh todn & trén cho thay, xét vé mat d6 bén két cAu cir d0 kha nang chiu luc
trong diéu khai thac binh thwdng va trong diéu kién c6 dong dat cap 1.
- Trong diéu kién tinh toan dong, noi luc trong két cAu clr da vwot qua gidi han cho phép.
bai bao tiép theo.

- Tuy nhién cé thé thay viéc bd tri cr, hé neo chwa hop ly, phan nay sé dwoc trinh bay trong
6. Két luan

- Phuong phap thiét ké két cdu bén cang theo nang lwc 18 mot phwong phap thiét ké méi
kh&c phuc nhirng han ché trong thiét k& khang chén théng thwéng va hién nay da dwoc dwa vao
st dung rong rai & Chau Au, Nhat Ban va cac nwdc phat trién trén thé gidi.

- Bén twdng cir 13 loai két cAu co ban trong xay dwng cong trinh bén néi chung cé xét tai
trong dong déat 1a rat can thiét.

- Nhat Ban 1a nwéc cé nhiéu kinh nghiém trong thiét ké cong trinh bi anh hwéng cta dong
déat, Tiéu chuan thiét ké cang bién ctia Nhat Ban chi dan chi tiét va day dua thiét ké cac két ciu cang
theo nang lwc khang chén.

- Viéc (rng dung clia phan mém Plaxis trong thiét ké dong dat dap (rng day du cac yéu cau
dé&t ra cho cac phan tich tinh va dong két cau bén twong cir.

- Viéc b6 tri clr, hé neo mot cach hop ly, phan nay sé dwoc trinh bay trong bai bao tiép theo.
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NGHIEN CU'U SU’ DUNG VAT LIEU BE TONG COT SOQI THUY TINH KET HOP
THANH COMPOSIT TRONG THIET KE TRU TIEU BAO HIEU HANG HAI
STUDY USING OF GLASS REINFORCED CONCRETE COMBINED WITH FIBRE
REINFORCED POLYMER IN DESIGN OF NAVIGATION LIGHT COLUMN

TS. TRAN LONG GIANG
Vién Nghién Ccru va Phat Trién, Trirong DHHH Viét Nam
ThS. HOANG GIANG
Céng ty Cé phén Xay dung vaTw vén déu tw Hoang Lé
Tém tat

Trong bai bao nay, cac tac gid nghién ctru st dung vét liéu bé téng cét soi thiy tinh két hop
thanh composit dé thay thé cho céc vat lidu truyén théng nhw bé téng cét thép va thép trong
thiét ké céc cot tru cong trinh bao hiéu hang hai. Phdn mém SAP 2000, mét trong céc phéan
mém tinh toan két cau hién dai cé dé chinh xac cao duoc st dung dé kiém tra kha néng chiu
Iwre cla gidi phap két cau mai.

Abstract

In this paper, the authors have studied using of Glass Reinforced Concrete (GRC) combined
with Fibre Reinforced Polymer (FRP) relacing for traditional material such as reinforced
concrete and steel in design of navigation light column, SAP 2000 software one of the
modern structural calculation with high-precision results to be used to verify bearing capacity
of the new structural solution.

Key words: Glass Reinforced Concrete (GRC), Fibre Reinforced Polymer (FRP), navigation light.
1. Dat van dé

Cac cong trinh bao hiéu hang hai hién nay & Viét Nam déu dworc thiét ké va xay dwng theo
céac giai phap két ciu dang cot hodc dang thap (Hinh 1) va thwdng chl yéu lwa chon hai dang vat
liéu truyén théng co ban: Thép va bé tong cbt thép. Trong méi trudng nuwéc lg va nwéc bién két
céu thép thuwdng bi han gi, &n mon rat nhanh vi vay doi héi chi phi duy tu va bdo duéng hang ndm
ton kém. Trén thi treong vat liéu xay dwng hién nay cé nhiéu loai vat liéu mai ra doi co trong lvong
nhe va kha nang chju lyc rat cao, vi du nhw thanh FRP c6 kha nang chiu kéo cao hon thép truyén
thdng va bé téng cbt sgi thay tinh cd kha ndng chiu kéo va nén déu rat tét, diéu nay gidp nguwdi
thiét ké cé thé dwa ra duwoc cac giai phap két cdu méi siv dung tinh wu viét ctia cac loai vat liéu
mai dé lam gidm gia thanh va thoi gian thi cong xay dwng cong trinh.

Hinh 1. Tru tiéu trén séng cdm - Hai phong va dén bdo hiéu Séng Vam Cé Péng -Tay
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2. Giai phap thiét ké tru tiéu str dung vat liéu
cot soii composit polymer va thanh FRP

Két cAu tru tieu bang két ciu bé téng cét
thép thworng gdm cac ciu kién bé tong cbt thép
c6 kich thuwée chiéu rong tir 20cm tréd lén, do vay
trong lwong cla két ciu thap tru bé téng 16n tuy
nhién kha nang chiu lwvc ngang do song, gio lai
kém, dan dén khéng dam bao diéu kién bén do
dut cét thép (hinh 2). Viéc st dung composite
polyme thay thé cho cét thép thwéng sé tan dung
dwoc wu diém chéng &n mon trong moi truwdng
nwéc bién, khd nang chiu kéo cao cla vat liéu
composite polyme, bén canh dé viéc két hop voi
bé tong cbt sgi thdy tinh giup gidm dwoc chiéu
day cac cau kién bé téng rat nhiéu do khéng bi
rang budc béi yéu cau chiéu day Iép bé téng bao
vé va diéu kién khdng ché vét nit tinh theo trang
thai gidi han 2.

Hinh 2. Dén bdo hiéu qué Xoai - Hai phong
mat kha nang chju Iwc do cot thép chju luc

bi pha hoai

Cac chi tiéu co Iy co ban clia thanh composite polyme diing dé thay thé cho cét thép thwong

dwoc trinh bay trong bang 1.

Béang 1. Céc déc trurng ctia cot FRP

Tén chi tiéu Gia tri tiéu chuan
GFRP BFRP

1. Ung suét pha hoai khi udn tinh ngang soi, MPa, khéng nhé hon 1200 1400
2. Ung suét pha hoai khi kéo, MPa, khéng nhé hon:
a) Déi voi dwong kinh tir 4mm dén 8mm 1500 1600
b) Dbi véi dwong kinh tir 10mm dén 14mm 1400 1500
3. Bé dan dai twong dbi khi dt, %, khéng nhé hon 2,2 2,2
4. M6 dun dan hoi khi kéo, MPa, khéng nhd hon 75000 90000
5. Kha nang chiu va dap ngang sgi, KJ/m?, khong nhé hon 350 350
6. Kha nang chiu nung néng tirc thoi:
trong 24 gio, °C, khong nhé hon 200 230
trong 5 gi, °C, khéng nhd hon 220 250
7. Do thAm nuwéc, %, khéng I6n hon 0,2 0,2

Céac chi tiéu co ly co ban ctia bé tong cbt soi thay tinh ding dé thay thé cho bé tong thudng
duwoc trinh bay trong bang 2, cac chi tiéu nay phu thudc vao ham lwong cbt sgi thiy tinh trong bé

téng.

Baéng 2. Cédc tinh chét vat ly cta bé téng cot soi dung loai soi thiy tinh

CAc tinh chét vat ly

Hiéu qua so v&i bé tong thwong

M6 dun pha hoai (gay nwt)

Bang gép tir 2-3 14n

Cwong do chéng cét

Bang gép tir 1,5-2 lan

Cwong do chéng xoén

Bang gép tir 1,5-2 lan

Kha nang hap thu nang Ilwvong va cham

Bang gép tir 5-15 1an

Do bén chiu mai

Bang gép tir 1,5-2 lan

Do bén chiu mai mon

Bang gép tir 1,0-1,4 1an

Cac vét nirt do co ngét bi kiém ché

Giadm bé rong vét niet
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Trén co s& kich thwéc clia mot tru tiéu dang thap bang thép, cac tac gid chon kich thwdc
cta thanh géc composite polyme twong dwong la L150x150x25mm (hinh 3). Lién két cac thanh
trong thap bang keo epoxy |

Hinh 3. Thanh géc bé téng cét soi thay tinh gia cwong bang thanh FRP
3. Gi&i thiéu trinh tw tinh to4n mé hinh két cau thap tru bang phan mém SAP 2000

Déi vai cac tru tiéu ndm trén bién & khu vuc nuwéc néng, gidi phap hop ly 1a s& dung két ciu
phia trén dang thap. C&n cr yéu cau vé bao hiéu hang hai ma nguwoi thiét ké sé chon chiéu cao
cla thap va céc tiét dién thanh tai cac vi tri khac nhau ctia thap sao cho d&m bao diéu kién chiu luc
va hoat dong binh thwéng clia cong trinh.

3.1. M6 hinh hoa két cau

Két cu thap dwoc md hinh dwéi dang khung khéng gian bao gébm phan t& thanh, lién két
gitra thap va dai moéng dwoc mé hinh 13 lién két ngam [1].

3.2. M6 hinh két cau vao phan mém
Khai bao cac théng sb cla vat liéu nhw sau:
- Thanh géc: Khéi lwgng riéng vy = 2,45T/m3; E = 40.105N/m3; Hé sb poat xéng p = 0,25.
Khai bdo cac d&c trung hinh hoc tiét dién:

- Thanh L150x150x25mm: chiéu cao h = 150mm, chiéu réng b = 150mm, chiéu day thanh t
= 25mm. Dién tich mat cat ngang clia thanh F = 68,75cm2.

V& so db hinh hoc két cAu LxBxH=10mx2mx2m (Hinh 4).

- Khai bao toa dé cac lvéi [2].

- Mé hinh céc c4u kién thanh phan t& khung (Draw Frame).

Khai bao diéu kién bién

- T4t ca cac chan thap dwoc gid dinh ngam chét trong dai méng bé tong cbt thép.
Khai bao cac tai trong tinh toan [3]

- Tai trong chi yéu tac dung Ién thap 13 tai trong gid, van tbc gié tinh toan l1ay V=40m/s
- Tai trong séng, chiéu cao séng hs = 4m, chu ky séng T = 5,75s.

- Trong lweng ban than try thap chwong trinh SAP 2000 tw tinh bang cach khai bao gia tri
trong lwong ban than bé tdng cbt soi composit vao dac trung vat liéu.
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V., O,

I Vi

Hinh 4. M6 hinh va khai bdo céc tai trong gié phai, gi6 trdi va soéng Ién thap béo hiéu béng
thanh bé téng cot s¢i composit L150x150x25mm.
3.3. Két qua tinh todn néi lwc trong thdp
Noi lwc phan b trong két cdu thap dwoc trinh bay trong hinh 5
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Hinh 5. Két qua Iwc doc, Iwc cdt va mé men trong thap
Tdng hop két qua tinh toan néi lwc trong cac thanh ctia thap nhw sau:
- Lwc doc I&n nhat Nmax = 8T, lwc doc nhé nhat Nmin = -10,32T
- Lwc cét Ion nhat Qmax = 0,043T, Iwc cat nhd nhat Qmin = - 0,046T.
- M& men nhd nhat Mmin = -0,022T.m; M6 men I&n nhat Mmax = 0,012T.m;

4. Két luan.

Qua nghién ctru nay cé thé rat ra mot s két luan sau:

- Lwc doc trong trvong hop tai trong song va gié cung mot chiéu sé gay ra lyc nén & chan
cét la I&én nhat, Iywc doc trong trwdng hc_yp nguy hiém nhat két hop véi lwc cat va mén men kha 1én
tai vi tri chan cot sé gay ra pha hoai bén & vi tri chan thap.

- Viéc s dung bé tong cbt soi thay tinh két hop cac thanh FRP dé lam céc thanh thép goc
thay theé cho thép goc truyen thong trong cac tru cot phao tiéu bao hiéu la hoan toan kha thi (Ket
qua thi nghiém tai Vién Khoa hoc Coéng nghé Xay dwng - IBST cho thay thanh gdc bé téng cot soi
thay tinh c6 kha nang chiu Iwc kéo va udn bang 0,8 -0,9 lan thanh thép goéc twong dwong lam bang
thép CT3).

- Viéc lién két n6i cac thanh thép goc cot soi thiy tinh két hop véi cac thanh FRP can
dwoc nghién cru thém dé dwa cau kién nay vao thiét ké va thi cong cac céng trinh bao hiéu hang
hai.

TAI LIEU THAM KHAO
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NGHIEN CU’'U 'NG DUNG KHOI BE TONG COT SQ1 COMPOSIT THANH
MONG PE XAY DUNG DE CHAN SONG
STUDY APPLICATION OF THIN WALL REINFORCED COMPOSITE CONCRETE
BLOCK FOR CONSTRUCTION OF BREAKWATER

TS. TRAN LONG GIANG
Khoa Céng Trinh, Trwrong DHHH Viét Nam
ThS. HOANG GIANG
Cong ty C6 phén Xay dung va Tw van dau tw Hoang Lé
Tom tat
Két cdu dé chdn séng, ké bdo vé bo bién st dung hién nay thuong la cac két cau truyén
théng nhw dé chdn séng da dé, khéi bé tong duc s&n va thung chim bé téng cét thép
thuong. Viéc st dung cac két cdu dé chan séng truyén théng thuong dan dén chi phi xay
dung cao va gay lang phi tai nguyén, dic biét la st dung két cdu thung chim bé toéng cot
thép truyén théng Viéc ngh/en ctru va tng dung céc loai véat liéu méi trong san xuét céu kién
bé téng duc s&n thanh méng cét soi composit mang lai hiéu qua cao trong céng tac xay
dung dé chén song, ke bo vé bo bién. Trong bai bao nay, cac tac gia gidi thiéu mét loai cau
kién bé téng dic sdn thanh mdng méi xuét kién trén thi trong va nghién ciru mé hinh tinh
toén két cdu dé chan séng bang cau kién nay. Phdn mém Plaxis duoc st dung dé nghién
clru g suét va bién dang trong két cdu ciing nhw duéi méng céng trinh.
Abstract
Current breakwater structures are traditional structures such as rock fill, concrete blocks and
precast reinforced concrete blocks. The use of these traditional breakwater structures lead to
high cost for construction and unsafety factor, especially using traditional reinforced concrete
blocks. The study and application of new materials in the fabrication of thin wall reinforced
composite concrete block is essential and bring efficiency in construction of the breakwaters.
In this paper, the authors have studied breakwater structure using thin wall reinforced
composite concrete block. Plaxis software have been used to study the distribution of stress
and strain in the structure and breakwater foundation.
Key word: concrete block, breakwater, reinforced composite concrete block.

1. Pat van dé nghién ctru

Viét Nam 1a quéc gia c6 b& bién dai hon 3200km véi 166 cang bién. Dé khai thac dudng b
bién va cac cang bién cé hiéu qua thi viéc lwa chon két cAu dé chan séng doéng vai trd rat quan
trong. Mot s két cAu dé chén song truyén théng dién hinh hién dang st dung nhw dé chan séng
da dd, cac khéi bé téng duc san va thung chim bé téng cbét thép truyén théng. Viéc st dung cac két
céu truyén thdng thworng dan dén chi phi xay dwng cao va cé hé sb an toan thap, dac biét 1a sk
dung két ciu thung chim bé téng cbt thép truyén théng. Viéc lam nay ddi hdi chi phi x& ly nén
moéng kha phirc tap va tdn kém, chét lwong cla cong trinh kho kiém soét, thei gian thi cong dai.
Hién nay, trén thj treong & Viét Nam cé nhiéu loai vat lidu mai, cwdng dé chiu lyc cao va nhe nhw
s@i composit thay tinh. Viéc mot s6 doanh nghiép trong nwéc dad manh dan dau tw vao khoa hoc
cdéng nghé, ché tao cac san pham mai, trong d6 cé san pham khéi bé tong cbt soi thanh méng duc
san kich thwédc Ién da va dang mang lai hiéu qua cao trong cong tac thi céng cong trinh. Tuy
nhién, coéng tac nghién ctu méd hinh tinh todn rng dung cac san phadm nay vao cong trinh thuc té
chwa dwoc quan tdm mot cach day dd, chinh vi vay trong bai bao nay cac tac gia dé cap dén
nghién cu mé hinh tinh toan két ciu dé chan séng bang khéi bé tong cbt soi thanh méng duc
san, phdn mém Plaxis, mét trong cac phdn mém phan tich (ng suét va chuyén vi hién dai va cho
két qua chinh xac dwoc st dung dé nghién clu (rng suét, chuyén vi va bién dang trong két ciu
ciing nhw trong nén dat dwdi méng cong trinh.

2. Giai phap thiét ké dé chan séng bang khéi bé tong c6t composit thanh méng

Trong bai bao cac tac gid dé xuét thay thé két cAu dé chan séng bang khéi xép va thung
chim truyén thdng bang khéi xép bé téng thanh méng cét soi composit dwoc ché tao bang bé téng
mac cao theo cong nghé duc rét, thanh phan cap phdi clia bé téng dwoc thiét ké bdi Vién Chuyén
nganh Bé téng thudc vién Khoa hoc Cong nghé Xay dwng Viét Nam (IBST). Cac véat liéu chinh bao
gdm: da 0x5, cat hat thé, phu gia tro bay, phu gia héa déo, silicafum, cho phép tao ra hén hop bé
téng dung it nwéc nhwng cé tinh coéng tac tét (d6 sut > 20 cm) va c6 khd ndng chiu nén cao
(Cwéng d6 chiu nén ctia mau khi duc sau moét tuan tudi dat 65 Mpa).
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Kich thwéc danh dinh khéi bé téng thanh méng cét soi compossit (hinh 1) béng kich thwéc

cta khéi container tiéu chuan: Dai x Rong x Cao = 6000 x 2400 x 2800 mm. Khéi cé trong lwong
13,2-13,9 tn (bang 30% khéi lwong so v&i khdi truyén thdng cé cung kich thwéc), duc toan khdi
bang bé tdng mac cao theo céng nghé duc rét, cé thiét ké két cAu hop ly va s& dung cét soi FRP
thay cho cét thép truyén théng. C4u tao khdi bé téng thanh mdng cét sgi composit dwoc trinh bay
& hinh 1, giai phap két cidu dé chan séng bang khéi xép bé téng thanh méng cbt soi composit

dwoc trinh bay trong hinh 2, mat cat ngang dién hinh cla két cdu dwoc trinh bay trong hinh 3.

Hinh 2. Giai phép két cdu dé chan séng bang

khéi bé téng cét sgi thanh méng dic san

R | v oy
&\\p&m s
> Sl

Hinh 3. Mét cat ngang dién hinh keé bién teng dung khéi bé tong thanh méng cét soi composit

3. M6 hinh, s6 liéu dau vao va két qua tinh toan

Viéc nghién ctu két cdu dé chan séng bang cac khéi bé tong thanh mang cbt soi composit

dwoc ap dung cho mét cong trinh cu thé tai khu vwc ddo Phi Quéc. Céac chi tiéu co ly cla cac Iép
dét tai noi xay dwng céng trinh dwoc trinh bay trong bang 1, chiéu cao séng 2,5m [1], tinh toan &p
Iwc séng [én cbng trinh dwoc thwe hién theo tiéu chudn 22 TCN 222-95, tinh toan dia ky thuat bang
phan mém Plaxis. M6 hinh va két qua tinh toan chuyén vi ding, chuyén vi ngang, va &ng suét
dwoc trinh bay trong hinh 4, hinh 5 va dwoc tdng hop trong bang 2.

Béng 1. Bang téng hop cédc chi tiéu co ly cua dat

s Khéi lvgng thé tich . . ~ | Géc 5
g am (gfcm3) He | pg | BO | BO | a | Lycdinh | Hess | Modun
v tw SO N bao sét : i Ao bién
Ky A Tu A N N rong 2 ; sat ket nén lin
hiéu nhién nhién Kho riéng rong hoa trong dang
I6p 5 c
. g ar-
W (%) p pd Ps €o n (%) G (%) I (do) (kg/cmz) (crgé/zkg) (cm%lzkg)
1 214 1,94 1,60 2,66 | 0,663 40 86 0,75 | 17°24' | 0,112 0,019 216,6
2 16,0 2,04 1,76 2,66 0,511 34 83 0,31 | 22°16' 0,167 0,013 338,6
3 39,5 1,81 1,30 2,71 | 1,085 52 99 0,96 | 5°07 0,161 0,063 12,6
4 19,8 2,03 1,69 2,70 0,598 37 89 0,62 | 9°53 0,235 0,029 158,0
da 198 | 2,03 1,69 | 2,68 0,586 37 91 050 | 11°39' | 0,263 0,027 168,5
5 16,9 2,09 1,79 | 2,70 0,508 | 34 90 -0,06 | 16°59' | 0,679 0,012 384,7
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Béang 2. Bang téng hop két qua tinh todn dé chin séng

Chuyén vj ngang

Chuyén vi dirng

Ung suét I&n nhét

(mm) (mm) tai day dé Hé sO on dinh
Néi dung (kPa)
Dinh dé | Chan dé | Binh dé | Chan dé | Hivu hiéu | Tdéng
Giai doan thi cong -18.99 -10.65 | -179.62 | -191.57
Gial doan thi cong + | 4595 | 2576 | -1492 | -152.8 | -139.34 | -244.89 4319
chat tai
Do tai trong 61.97 36.41 30.42 38.77

4. Kétluan

Hinh 4. Két qua tinh todn chuyén vj dieng ctia dé chan séng bién

-

PLAXISES

Hinh 5. Két qua tinh todn chuyén vj ngang cta dé chdn séng

T két qua nghién ctru trinh bay & trén, c6 thé rut ra dwoc mot sb két luan nhu sau:

Phwong an st dung khdi bé téng thanh méng cét soi composit dé& lam dé chan séng la
phu’opg phap p’ng,dung dworc tinh wu viét clia cac loai vat liéu méi va hoan toan dam bao cac yéu
cau ve mat thiét ké ky thuat.

Viéc rng dung khdi bé téng thanh mang cbt soi composit dé 1am dé chén séng cé nhiéu wu
diém hon so v&i cac phwong an két cau truyén thdng: do cac khdi dwoc san xuét trén bd trén day
truyén hién dai nén chat lwong dwoc kiém soat chat ché, cong trinh ddm bao chét lwong tét; chi
phi xay dwng gidm so vé&i cac gidi phap két ciu thong thudng tlr 20%-40% tuy theo diéu kién dia
chét cong trinh; cac cAu kién dwoc san xuét truéc & trén bd va sau d6 danh chim tai noi xay dwng
nén thoi gian thi cong giam.

TAI LIEU THAM KHAO

[1] HG so thiét ké ky thuat ban vé thi cong dé chan song Phu Quéc, Cong ty C6 phan Xay duyng va
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BAI TOAN VE BO BIEU TOC TOI U TAC DPONG NHANH DOI VOI HE THONG
TUYEN TINH CO THAM SO’KHO‘NG Dpl DEZTHIE:I' LAP TO HOP CAC MO
HINH DIEU KHIEN QUA TRINH TAU BIEN TIEP CAN GAN NHAU
THE PROBLEM OFF TIME OPTIMAL CONTROLLER FORALINEAR SYSTEM
WITHTHE CONSTANT PARAMETER SIND EVELOPMENTOF THE CONTROL
MODEL COMPLEX FOR SHIP SINCLOSE DAPP ROACH

TS. NGUYEN XUAN PHUONG
Trwong BPai hoc GTVT Tp. Hé Chi Minh
Tém tat
Bai béo trinh bay bai toan téi wu tac dong nhanh déi véi hé théng tuyén tinh cé tham sé
khéng dbi. Trén co s& gidi bai toan, tac gia duwa ra cau tric thudt toan mé vé tac déng nhanh
t6i wu va cau trac toi wu tac dong nhanh cua hé thong diéu khién cé théng tin phan héi. Muc
dich cta nghién ctru nham thiét 1ap t6 hop cac mé hinh diéu khién qué trinh tiép cén gén
nhau cta tau bién.
Tw khéa: Bai toan téi wu tadc déng nhanh, Hé théng diéu khién c6 phan héi, Tiép can gén nhau.
Abstract

This paper presents the problem of time-optimal controller for a linear system with constant

parameters. Basing on the statement of this problem, the author introduced the structure of

opened algorithm for quick optimal impact and the structure of quick optimal impact of

feedback control system. The research objective is to establish the complex of control model

for ship in closed approach.
Key words: Quick Impact Algorithm, Feedback Control System, Closed Approach.
1. M& dau

Dé diéu khién chuyén dong cé muc tiéu cla cac tau bién trong hé con bac cao hon, vi du
nhu trong hé théng ven b, thi can phai c6 mot t6 hop nhét dinh cac chuong trinh (hay thuat toan)
diéu khién hé théng nang lwong va td hop diéu khién trong nhirng tinh huong dwoc xac dinh va bét
thwong (sau day goi la té hop cac moé hinh diéu khién qua trinh tiép can gan nhau cla céac tau).
Trong Iinh vwc nay da c6 mot sd nghién clru clia Micaelli and Samson (1993, Trajectory tracking
for unicycle-typeand two-steering-wheels mobile robots. Bao cdo sb 2097. Inst. National de
Recherche en Informatique et en Automatique.), Hauser andHindman (1995, 1997, Maneuver
regulation from trajectory tracking: feedback linearizable systems. Ky yéu hoi thdo IFAC
symposium on nonlinear control systems design (trang. 595-600). IFAC, Hoa ky.), Encarnacédo and
Pascoal (2001, Combined trajectory trackingand path followingfor marine craft. Ky yéu héi thao Dia
trung hai vé didu khién va tw dong, Dubrovnik, Croatia.), Pettersen and Lefeber (2001, Way-point
trackingcontrol of ships. Ky yéu hoi thdo lan thir 40 cha IEEE vé diéu khién, trang: 940-945.
Orlando, USA.), Al-Hiddabi and McClamroch (2002, Trackingand maneuver regulation control for
nonlinear nonminimum phase systems: application to flight control. IEEE Transactions on Control
System Technology, 10(6), 780-792.). Tai bai bao nay, tac gia trinh bay hwéng giai quyét van dé
theo cach thirc khac, dé 1a théng qua van dung két qua clia bai toan bd diéu tbc ti wu tac dong
nhanh dbi v&i hé théng tuyén tinh cé tham sé khong dbi. Trinh tw xem xét bai toan dé6 nhw sau [1,
2, 3, 7]: Thiét lap bai toan vé bd diéu téc t6i wu tac dong nhanh ddi véi hé thdng tuyén tinh c6 tham
s6 khong déi; Xac dinh diéu kién can ma trinh diéu khién téi wu tac dong nhanh can phai théa man;
Thanh 1ap trinh tw nghién clru cho bai toan chuan tac; Rut ra két luan vé sbé lan chuyén vi vé trinh
diéu khién téi wu tac dong nhanh; Chirng minh tinh duy nhat cGa cac qua trinh diéu khién cwc tri.

Trén co s& giai bai toan, sé dwa ra ciu tric thuat toan mé vé tac dong nhanh téi wu va céu
trac tdi wu tac ddng nhanh cutia hé thdng diéu khién c6 théng tin phan héi. Muc dich ctia nghién ctwu
nham thiét 1ap t& hop cac mé hinh diéu khién qua trinh tiép can gan nhau cla tau bién.
2. Bai toan vé bo diéu toc t6i wu tac dong nhanh d6i véi hé théng tuyén tinh cé tham sé
khéng dbi

Cho hé ddng lwc hoc [1, 2, 3, 5]: x(t) = Ax(t) + Bu(t) 1)

Trong d6:Trang thai clia hé x(t) 1a vecto n chidéu; Ma tran cta hé théng A la ma tran khoéng
ddi c6 thir nguyén bang n x n; Ma tran cac hé sb trong cac ham diéu khién (“tang cuéng”) B, co
th& nguyén bang n x r; Trinh diéu khién u(t) la vecto r chiéu.
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Coi hé théng hoan toan cé thé diéu khién dwoc va cac phan tlui(t), uz(d),..., u(t) dwoc gisi
han vé gia tri: Uy j=12,...r (2)

Tai thei diém dau da cho t=0 trang thai ban diu ctia hé thdng bang:x(0)= € 3

Tim trinh diéu khién u*(t), d& n6 co thé dwa hé théng tiré vé 0 trong thdi gian ngén nhat. Ta
ki hiéu qua Ay, Az,..., An cac gia tri cha chinh ma tran A, con qua by, by, ..., b— nhitng vec-to cot clia
ma tran B, luc d6 ta co:

DEROREEN) @)
B=|bib,i. b
R
Hé théng hoan toan co6 thé diéu khién duwoc. Diéu d6 cb nghia rang, cac trinh diéu khién
chuyén vi hé (1) tir bat ki trang thai & ban dau nao vé gbc toa d6 0, la co ton tai. Diéu do sé dién ra
trong trwdrng hop, néu ma tran thir nguyén n x (m): G :[BEABEAZBE...EA”_lB] (5)
co chira n vec-to cot doc lap tuyén tinh [5, 8]. . o )
,Tiép theo thanhlap hém' Hamilton’cho bai toan vé b diéu toc toi wu tac dong nhanh doi véi
hé thong tuyén tinh cé tham s6 khéng doi nhw sau [8]:
HX@),PO.U] =1+ (Ax(),p(O) + (Bu(1).pO) =L+ (Ax(1).PO) + (u®) B () (6)
3. Xac dinh diéu kién cdn ma trinh diéu khién téi wu tac dong nhanh can phai théa man
Gia st u'(t) 1a trinh diéu khién téi wu tac dong nhanh, dwa trang thai ban dau € vé gbc toa
d6 0. Ta ki hiéu qua x’(t) quy dao cua hé (1), twong trng voi u'(t), xuat phat tiv § khi to = 0 va dén
diém gbc toa do 0 trong thoi gian T* nhd nhét (nghta la x*(0 ) = & x*(T%)=0). Trong truéng hop d6

sé ton tai mot vec-to bd sung twong (rng p’(t), sao cho x'(t) va p*(t) la nhirtng nghiém clia cac
phwong trinh chuan tac [1, 8]:

oH[x"©.p" O]

X (t) = _ )
op (t)
AH| X" (1), p*(t),u"(®) .
pr(t) = [ . } =-Ap“() (8)
ox (t)

v&i nhirng diéu kién bién nhu sau: x(0) = & x(T) =0 9)
hé thiec 1+ <Ax*(t), p*(t)> + <u*(t),B'p*(t)> < <Ax*(t), p*(t)> + <u(t),B'p*(t)> (10)

dwoc thye hién véi tit ca cac trinh diéu khién cho phép u(t) khi t € [0,T°], dén hé thirc:
u*(t):—SIGN{q*(t)} =—S|GN{B'p*(t)} , trong do g'(t) = Bp'(t) (11)

Nh& ¢ (4) ma phuwong trinh (11) c6 thé viét dwéi dang mét biéu thire théng qua cac phan
t nhuw sau: uT(t):fslGN{qT(t)}:7SIGN{bj,p*(t)}, § =121 (12)
déi v&i moi t € [0,T°] ludn ton tai hé thire [8]:

H[ X' 0.p" 000 | =1+ (ACO.P"®) + (u'().BP" (1) =0 (13)

4. Trinh tw nghién clru cho bai toan chuan tic - Cac diéu kién can va du vé tinh chuan tac
cua bai toan

Bai toan tac dong nhanh t6i wu sé& la chuan tac trong treong hop, néu tat ca cac ma tran G,
Gy, ..., Gr thtr nguyén nx n déu la nhirng ma tran khéng suy bién [5, 8]:
G = bliAbliAzbli...EA”‘lbl};
Gy &bzsAblsAzbzs...zA“lbz}; (14)

Néu trong bai toan tac dong nhanh, hé tuyén tinh: x(t)= Ax(t) + Bu(t)1a hé chuén tic thi trinh
diéu khién téi wu tac dong nhanh sé la trinh diéu khién duy nhat (néu né cé tén tai) [1, 3].

Ching minh: Gia thiét, u;(t) vaus(t) — la hai trinh diéu khién téi wu tac déng nhanh khéac biét
nhau, diéu chuyén trang thai ban dau ¢ vé 0 véi cing mét khoang thoi gian (nhw nhau) nhé nhét
T". Vagia st x;(t) va x3(t) — la nhitng quy dao riéng biét khac nhau, xuat phat tir &. Luc d6:
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x(t)=e | £+ | e ABuf (r)dr (15)

x5(t) =eM| £+ [ e A Buj(r)dr (16)

O ey O ey —+

Do ca hai trinh diéu khién uj(T*), u5(T*) déu dwoc gia thiét 1a téi wu, cho nén sé phai ton tai

cac tham bién bd sung pjt)=e 'z va pit)=e "'z, , twong &ng v&i ui(T*), u3(T*) nhw thé, sao
cho cac hé thiee [1, 3, 4]:
W (t) = -SIGN{Be Az} (17)
Us(t) = -SIGN{Be Alx,} (18)
déu duy nhat xac dinh (theo tinh chét chuén tic) cac trinh diéu khién uj(T*), u3T*) co thé la
tap hop cac thoi diém chuyén vi cé thé tinh dworc.
5. Két luan vé s6 lan chuyén vi vé trinh diéu khién t6i wu tac dong nhanh
Gia thiét hé: X(t) = Ax(t) + Bu(t) (19)
Ia hé chuan tic va cac gia tri riéng A1, A2 .. Ax clia ma tran hé A — 1a cac sb thye. Luc do, gia
st uf(t), j=12...r — la nhitng thanh phan cta trinh diéu khién (duy nhét) t6i wu tac dong nhanh
(néu no ton tai), con t,; — Ia cac thoi diém chuyén vi clia cac ham lién tuc — tirng phan u¥(t). Lic do
s6 chuyén vi Ién nhéat y; ciing khoéng thé vuot qua n - 1 véi moij = 1, 2,..., r. Hay néi cach khac,
mdi trinh diéu khién lién tuc-tirng phan uj(t) co thé chuyén vi (tir +1 sang -1 va tir -1 vé +1) khong
quan-11lan[1,3,4]. ] ) o
Chirng minh. Gia thiét thém rang, A1, A2 . Anla nhirng gia tri khac nhau. Biét rang [4, 5] cac
thanh phan u?(t)cta trinh téi wu tac dong nhanh dwoc xac dinh bang cac phwong trinh:

u}‘(t)=—sign{<efAtbj,7f>}:”¢O; 1=22,...r (20)
Theo dinh nghia vé nhirng thdi diém chuyén vi tyj ta co: <e7At7j bj;r> =0,7j=12,.. (21)
Ta da biét réng [8], cac ma tran e va e”'cd lién hé véi nhau béng hé thire:
eM =p~leAlp (22)
T biéu thire cudi ta két luan rang: e A =peAp1, (23)
Va vi thé hé thirc (20) sé dwoc quy vé phuwong trinh:
n
u}“(t) =-sign {<Pe*AtP*lbj 7r>} =-sign {Zpkje‘ﬂkt} (24)
k=1

6. Tinh duy nhét cta cac trinh diéu khién cuc tri trong bai toan vé b diéu toc t6i wu tac
doéng nhanh doi véi hé thong tuyen tinh ¢6 tham s6 khéng doi
Gia thiétud(t),0 <t <T;va ud(t),0<t <T,— Ia hai trinh diéu khién cuwc tri trong bai toan tac dong
nhanh [1, 5, 8]. Néu hé x(t)=Ax(t)+Bu(t) chuan t&c va trinh t6i wu tdc déng nhanh u*(t) cé ton tai,
thi: T=T,=T" (25)
va up(t) = u3(t) = u*(t) (26)
Chirng minh. Gia thiét rang, cac trinh diéu khién cuc tri a)t)vaud(t)la cac trinh diéu khién
khac nhau va c6 [1, 5, 8] T,>T, 27)
Thanh Iap tich v hwdng (&,7) :

Tl Tl
(em)=—(m, I e ABud(tydt )= ﬁl,je‘AtBag(t)dt (28)
0 0
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B&i vi 7z, — & mot vec-to hang s6, nén ta co:

Tl TZ
I —<e_At7'rl,BGf(t)>dt - I —<e‘At7?l,BL]8(t)>dt (29)
DPodng thoi khi xét toi ?28), ta lai co: i
T, T.
[~(puBaf0)at- j ~(pyBUS (D) (30)
0 0

B&ido 1 —1a mét trinh diéu khién cwe tri, nén tim dwoc hé thire [5, 8]:
(PuBUR®)) < (PLBUS(®)it < [OT,] (31)
T (28) va (29) theo [5, 8], v&i uj(t)vauy(t) khac nhau, sé thu dwgc hé thirc:
T, T,
J.—<§1,Bﬂf(t)>dt > J.—<l51,BG(2)(t)>dt (32)
0 0
7. Kétluan
Nhw vay thi déng thic (30) va bat déng thic (32) mau thudn nhau. Cho nén,
ad(t)va ud(t) khéng thé khac nhau dwoc, do d6 coOT, =T, va ud(t)=ud(t). Ciing do trinh diéu khién
cwce tri 14 duy nhat nén gia thiét rang trinh diéu khién t6i wu tac dong nhanh u’(t) co ton tai (vi né
duy nhét la do tinh chat chuén tic), nén cac diéu kién (25) va (26) da dwoc théa man, va do dé da

chirng minh rang chi ton tai duy nhat mét trinh diéu khién téi wu [3, 5, 8].

Bai toan vé bo diéu téc tdi wu tac dong nhanh dbi véi hé thdng tuyén tinh c6 tham sé khéng

ddi da dwoc gidi quyét véi gia thiét ring mién cudi 1a diém gbc toa do cta khong gian pha [6, 7].

Tuy nhién, dang tiéc 1a diéu chirng minh sé khong con dung, néu diém gbc toa dd khong phai la

trang thai cudi clia hé. Néi cach khac, néu mudn chuyén vi hé tir trang thai ban dau & vé trang thai

6# 0 trong mot khodng théi gian ngén nhét, thi sé c6 nhiéu hon mét trinh diéu khién cwc tri. Vi diéu

kién ham Hamiltonian doc theo quy dao toi wu béng khéng chwa dwoc van dung,nén ta chi can

cwe tiéu héa ham Hamiltonian dé chirng minh dwoc van dé [8].
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BIEU KHIEN THICH NGHI HE THONG LAI Ty BONG TAU THUY DU'GI ANH
HUONG CUA THO! GIAN TRE DYA TREN LOGIC MO

ADAPTIVE CONTROL OF SHIP AUTOPILOT UNDER THE EFFECT OF TIME-
DELAY BASED ON FUZZY LOGIC

TS. DANG XUAN KIEN, TS. NGUYEN XUAN PHUONG
Trrong Dai hoc GTVT Tp. H6 Chi Minh

Tém tit
Bai béo phan tich sw dnh huéng cla thoi gian tré diéu khién dén én dinh va dép ung cla hé
théng lai tau thiy. Gidi phdp xady dung mé hinh diéu khién thich nghi dua trén ky thuét diéu
khién Mo duoc dé cap nham triét tiéu nhiing dnh huéng tiéu cuc cua thoi gian tré dén chét
lwong diéu khién cla hé théng. Két qua mé phdng trén Matlab cho thay tinh hiéu qua va wu

diém ctia phwong phép dua ra.
Abstract

This paper aims to provide analysis the effect of controlled time-delay on the stabilization
and the response of the Ship autopilot system. We have proposed the solution of the design
model based on fuzzy logic technology to eliminate the negative effects of time-delay on the
quality of the system. The simulation results via Matlab demonstrate the usefulness and
effectiveness of the proposed method.

Key words: Autopilot system, fuzzy logic, time delay.

1. Dat van dé

Trong bai bao nay, dé& don gidn phan mé hinh toan cla tau thdy, cac tac gid lwa chon dbi
twong thiét k& hé théng lai tw dong didu khién hwéng di cho tau hang dwa trén viéc didu chinh goc
bé banh lai [1-3]. Khdo sat cac phwong phap diéu khién mé thich nghi hé thdng lai tw dong tau
thay [1] khi hé théng xem xét 13 dbi twong phi tuyén va khéng xac dinh dwoc dé cap trong [2], trong
do thuat toan mo Takagi-Sugeno dwoc ap dung dwdi md hinh didu khién thich nghi. Ciing bang
phwong phap mé thich nghi, bai toan diéu khién 1ai ty dong tau thdy bam theo hanh trinh xac dinh
trwde [3], [6] da dwoc gidi quyét kha triet dé&, két qua cho thay hé thdng lam viéc 6n dinh nhung
chwa dé céap t¢i anh hwdng cla nhiéu trong qua trinh hoat dong. V&i ky thuat diéu khién me thich
nghi [4], s dung bd diéu khién no ron [8] diéu khién lai ghép gitra m& va no ron [7], khi (’ng dung
vao cac déi twong diéu khién khac nhw ngw 16i, két qua cho thay viéc ap dung ly thuyét me va me
lai trong diéu khién ngay nay da tré thanh ky thuat kinh dién va phd bién.

Déi v&i nhivng déi twong diéu khién co thoi gian tré, mé hinh dyw doan Smith 1a mé hinh c6
thé triét tiéu hoan toan anh hwéng cla tré tin hiéu chi sau mét vai chu ky diéu khién, lién quan dén
mé hinh dw doan Smith tw thich nghi két hop véi thuat toan nhan dang dwa ra trong [6] véi két qua
triét tiéu hoan toan thoi gian tré cla dbéi twong diéu khién giip cho hé théng hoat dong 6n dinh
hon, tuy nhién khi k&t hop mé hinh nay v&i mét bd diéu khién meé thich nghi thi két qua sé& nhw thé
nao? Trong bai bdo nay, cac tac gia dwa ra mét phwong phap mai thiét ké hé théng lai tw dong tau
thay, d6 1a s& dung md hinh du doan Smith bao gédm bd diéu khién PID m& két hop véi co ché
wée lwong thei gian tré diéu khién (rng dung logic mé. Bang mé phdng trén Matlab, tinh 6n dinh va
hiéu qua cla phwong phap dwa ra da dwoc chirng minh.

2. Phan tich hé théng lai tw dong tau thuy véi anh hwéng cia thoi gian tré
2.1. Mé hinh déng hoc tau thuy

Hé phwong trinh nay phu thudc vao trang thai mét bién, dong chay, huwéng gié..., vi vay mo
hinh déng hoc twong dbi phirc tap va chiu anh huéng rat 16n tir cac yéu td bén ngoai. Theo [1], m6
hinh déng hoc clia tau hang da mé ta day dd, hé théng diéu khién huwéng di cla tau béng cach
thay ddi géc bé lai theo géc dat trén la ban. Nhw vay, mé hinh dong hoc tau thay véi tbe do khong
ddi c6 thé dwoc mb ta bang hé phwong trinh sau:

% = AX+ Bu 1)
y=Cx+ Du (2)

Tap chi Khoa hoc Céng nghé Hang hai S6 45 - 01/2016 80



CHUC MUNG NAM MOl 2016

Trong dé: x e R3,ueR?!, y € R!. Theo [8] cac ma tran trong sé A, B, C, D c6 gia tri nhw sau:

-0.895 -0.286 O 0.108
A=|-4367 -0918 0|,B=|-0918|,C=(0 0 1),D=0 3)
0 1 0 0

Muc tiéu la tim bd diéu khién bén vitng cho hé théng de diéu chinh hwéng di cla con tau
theo hwéng dat trwde, nhw vay hé théng phai dap (rng mot sé yéu cau va gi¢i han sau: Khong bi

mat tin hiéu dap &ng dAu ra cla y trong subt qua trinh diéu khién. Géc bé lai gi¢i han: |u| <40° . Téc
d6 bé Iai giéi han: |u|<10°/s.
2.2. Phan tich hé théng lai tw dong tau thdy dwa trén mé hinh dw dodn Smith

~ Thuec té trong qua trinh diéu khién cac déi twong vat Iy co quan tinh I6n nhw tau thay thi van
de xtr ly thoi gian tré twong doi phirc tap, dac biét doi véi nhirng bo dieu khién yéu cau dap tng tin
hiéu phan hoi nhanh.

Lo

Hinh 1. Cau tric hé théng lai tw déng dwa trén mé hinh dw dodn Smith

M6 hinh Smith dwoc lwa chon dé bu thdi gian tré trong diéu khién tw dong hé théng lai tau
thdy cé céu tric nhw trong H.1. Trong d6 G,(s)1a mé hinh dong hoc thuc té cla tau, 7, (s) 1a

khoang thdi gian tré sau khi tin hiéu diéu khién tac dong vao banh lai dén khi bo diéu khién nhan
dwoc tin hiéu phan hoi goc léch hwéng di. B6 dw doan Smith bao 96m mo hinh méqum(s) va thoi

gian tré mau r,,(s) dwoc thém vao céu tric cla hé théng. T do ta cd ham truyén cla hé théng
trong hinh 1 nhv sau:

Y,(s) =G, (s)e " “u(s) 4)
Yo (8) =Gy (8)e ™ U (s) (5)
Yo(5) = (G (s)e ™ =G (s))u(s) (6)
V() =[G, (S)e ™ Gy (s)e ™" + Gy (S)IU(S) (7)
1. Gia thiét: M6 hinh danh dinh va thoi gian tré cha déi twong chon chinh xac véi mé hinh
thuwe, ta co:
Gpm(S) =Gp(5), Tpm(s) = 7,() ®)
Nhw vay phwong trinh (7) twong dwong:
yfb (S) = Gpm (S)U(S) (9)

T d6, ta cé phwong trinh ham truyén ctia hé kin nhw sau:

Y (6) _ KOG Y v, (0) KOGy o9
rs)  1+K(S)Gpy(s) r(s)  1+K(s)G,(s)

(10)

Anh hwéng cua thoi gian tré da bi loai ra khoi vong 1ap kin ddng nghia voi triét tiéu anh
hwéng cua né téi tinh 6n dinh cua hé thong di~éu khié,n. Thuc te, r’qé hi,nh danh dinh c6 thé xac
dinh dwoc bang thye nghiém nhwng thi gian tré ctia doi twgng thi bién d6i khéng xac dinh.
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3. Thiét ké mé hinh didu khién hé théng lai tw dong dwa trén Logic mé

B digu khién | Khdiudclugng thoigiantré |
| |
| Module| |
| |
‘ ] A, |
L 1pm Yom %
Yo
yp Ys

(=

- Yto

Hinh.2 Céu tric hé thdng I4i tw déng duwa trén ky thuat diéu khién mo

Hinh 2 m6 ta hé théng lai tw dong thiét ké co kha nang 6n dinh ngay ca khi thoi gian tré diéu
khién I&n dua trén mo hinh dy bao Smith thich nghi, trong d6 ky thuat woc lwong thoi gian tre st
dung Logic m& déng thei bd diéu khién Fuzzy PID cling dwoc nhing vao trong cau tric hé théng.
3.1. Thiét ké bé diéu khién Fuzzy PID

~ Trong bai bao nay, bo diéu Ighién PID mo dwoc s dung nhém tan dung t6i wu nhirng wu
diém cua ca phuwong phap diéu khien PID va phwong phap diéu khien mo, nho' vay hiéu suat diéu
khién' sé tang Ién. B6 diép khién PID m& véi hai dau vao la sai s6 do léch hwéng di € va vi phan
sai sO d0 léch la de/dt, dau ra la u(Kp), u(Ki), u(Kd). G day st dung md hinh m& Mamdani dé thwc
hién giai cac luat mo, bang luat mo cua cac thong so PID nhw trong tai liéu [6], st dung Matlab dé
tien hanh m& héa, thyc hién luat hop thanh va giai mo.
3.2. Thiét ké bé wéc lwong thoi gian tré dung logic mo

Trong md hinh, bd wéc lwong thoi gian tré bao gém 2 phan, mo dun tinh toan online va b
woc lwong logic m&. M6 dun tinh toan online tinh cac gia tri eva Aevdi dau vao la tin hiéu ra cla
hé thdng y, va tin hiéu ra ctia mé hinh dw doan danh dinh y,,, dau ra tai moi thoi diém nhw sau:

ek +1) = Ak +1) - AKK) , Ae(k +1) = e(k +1) —e(k) (11)

V&i A(K) la gia tri phu thudc vao sy sai léch gitra y, va y, , dwgc tinh toan béi cong thire:

k
AK) =[]0 = ypm (K)]k (12)
0

B diéu khién m& v&i dau vao la cac gia tri eva Ae, dau ra la thoi gia tré wéoc lvong 7, (K)

ludt m& dwoc xay dwng twong tw nhw trong bang luat mo cua [5] nhung cac ham lién thuée dwoc
duwoc diéu chinh cho phu hop véi déi twong méi. Nhw vay, dau ra clia bé wéc lwong thoi gian tré
cho gia triz,, (k) tang tev 0 t¢i 7, (k) , khiz (k) = 7, (k) cling la luc dat dwocy, =y, dong thoi md

hinh dw doan Smith twong duwong véi mé hinh that, khi dé ham truyén cla ca hé théng dwoc mo ta
bang phuong trinh (12), thoi gian tré diéu khién dwoc tach hoan toan ra khéi vong lap va khéng
con anh hwéng téi chat lwgng va d6 6n dinh ctia hé thong.
4. Két qua mo phéng va két luan
4.1. Thiét Iap céc théng s6 mé phéng

M6 hinh ddng hoc tau thiy st dung trong [1] va [6] c6 dang va thdng sb nhw phuong trinh
(3). M6 hinh théi gian tré ngau nhién [6] ham tin hiéu Sinusoidal Tp(t) = 0.3sin(3+0.1t?) v&it 1a ham
bién dbi ngau nhién cé bién d6 dao dong lwa chon ngiu nhién trong khoang (0-10).

Nhiéu tac dong vao hé thdng bao gébm soéng, gié, dong chay...lwa chon mé hinh nhiéu maoi
trwong Pierson-Mostkoviz [6] voi T, =0.80s,H; =5.5mm, wla ham ngéu nhién bién do dao déng
thay déi trong khoang (0-10):
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4rPH2 -167°
S(w) = S___ex 13
(@) (0.710T,)* ? p((0.710T0)4a)4) (13)

4.2 Két qua mé phéng

~ Trwong hop 1: Hé théng khong st dung co ché wéc lugng mo' dé woc lvgng thoi gian tré

dieu khién. Dap rng & Hinh 3 cho thay hé théng hoan toan mat on dinh dbi véi phwong phap thiét
ké dung hoan toan logic mé trong khi phwong phap [6] van duy tri dwoc én dinh.

Truong hop 2: Két qué mé phéng trong Hinh 3 cho thay dap (ng dau ra ctia hé thdng lam

viéc 4n dinh hon ngay ca khi tinh trang thoi gian tré 16n dong thoi nhiéu ngoai tac dong voi

ngwdng bién dbi Ién déi véi phwong phap ding Logic meé, con déi véi phwong phap [6] hé thdng
dao déng quanh diém can bang véi bién do dao dong kha Ién.

Huong di khi khong co bo bu tre

Method in [6] —————————

[ Mothod in (6] |
10 i 10} § 1
o o ] s 6 WWMMMWM’N

50 100 150 200 260 300 350 400 450 500
in

i
Huong di trong dieu kien mat bien thay doi

15 . . ' i ' ' . . -
Jur method - Fuzz:
10 T &
10 i
= 5 =
o § i % i o
5 i i i i I

L i L i 3 L i H L
o 50 100 150 200 250 300 350 400 450 500 1] 50 100 150 200 250 300 350 400 450 500
time(s) time(s)

Hinh 3. Ddp trng hé théng khi khéng bu théi gian tré va trong tinh trang
thoi gian tré Ién véi nhiéu I6m khi st dung bd bu tré Fuzzy

M6 hinh dy doan Smith thich nghi két hop bd diéu khién PID mo& véi bd wéc lvong thoi gian
tré dung logic m& da dwoc dua ra trong bai bao va khao sat trong cac trwong hop nhiéu va thoi
gian tré I&n cho thay dung Logic m& 6n dinh hon, nhwng khi bi anh hwéng béi nhidu qua 16n thi
chwa dat yéu cau, tham chi hé théng mét én dinh. Viéc tim ra gidi phap dé khac phuc diéu nay la
can thiét trong cac nghién clru tiép theo.
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Tel: 031.3829111; Email: tckhcnhh@gmail.com

Ghi chl: Theo Théng bdo sé 28/HDCDGSNN, ky ngay 7/6/2006 cta H6i déng Chirc danh Gido sw
Nha nwéc cé quy dinh nhirng bai bdo ding trén Tap chi "Khoa hoc Céng nghé Hang hai" cua
Trwong Pai hoc Hang hai Viét Nam, dwoc tinh tie 0 dén 0,75 diém céng trinh khoa hoc quy déi khi

xét céng nhan cac chirec danh GS, PGS.

In 300 cudn tai Xwéng In Nha xuét ban Hang hai, Triong Dai hoc Hang hai Viét Nam
In xong va nép Iwu chiéu thang 1 nam 2016
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