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Tém tat
Nghién ctru ly thuyét vé hé théng didu khién budéc chan vit & ché dé ldp théng thuong va
khéng phu thuéc vao céc yéu té khac trong cac ché do lam viéc da duoc dé cap nhiéu.
Tuy nhién, nghién ctru hé théng diéu khién budc chan vit cé nhidu thuét toan phirc tap
lién quan dén phan chia tai trén cung may chinh lai, thuét todn bao vé, thuat toan truyén
théng voi hé théng khéc la mot bai toan kho va chuwa cé bét cv nghién ctru nao tai Viét
Nam. Hién tai cac hé thé'ng nay thuong duorc trang bi trén céac tau cong trinh, tau dich vu
doi héi tinh co déng cao. Nghién ctru nay dap g yéu céu burc thiét cua céc coéng ty
quan ly tau, sy quan vén hanh ciing nhw phuc vu stra chiva khi gap sw cd. Gidi quyét
duoc bai toan mang lai hiéu qua kinh té vé cung Ién va chi dong trong céng nghé.

Ttr khéa: Hé théng chén vit bién budc, diéu khién va giam sét, giao dién ngudi - may, ché dé
diéu khién buwdc chan vit.

Abstract
The theoretical study of the controlable pitch propeller control system (CPP) in
conventional iterative mode and not dependent on other factors has been mentioned.
However, studying the CPP has many complex algorithms related to loads shared on one
main engine, protection algorithms, communication algorithms with other systems is a
difficult problem and there isn’t any study in Vietnam. Currently these systems are usually
equipped on dreging ships, service ships requiring high mobility. This study meets the
urgent needs of ship management companies, operation officers as well as maintenance
services. Solving the problem plays an important part in great economic efficiency and
proactive in technology.

Keywords: The controlable pitch propeller, control and monitoring, human-machine interface,
the propeller pitch control modes

1. Dat van dé

Trong thuc té dé tao ra lwc day, chiéu tién hay Ui cla tau nguoi ta thudng thuc hién theo:
Dung may chinh (Diesel) lai trwc tiép chan vit, viéc ddo chiéu hay thay déi téc d6 dwoc thwc hién
théng qua diéu khién Diesel; cach khac 1a thay db6i chiéu thong qua hop sb [2,3]; con dbi véi tau
cong trinh, dich vu,... do tinh co déng cao nén nguoi ta thuwdng dung chan vit bién budc [4, 9]
(chan vit cé buec thay déi), con diesel ludn quay & tdc do cb dinh. Chan vit bién bwéc 1a chan vit
c6 cac canh cé thé xoay quanh céc truc thadng dirng ctia nd nhé co ciu truyén dong thay lwe [7, 8.
Nh& d6 chan vit bién bwdc giup thay ddi téc d6 tau ma khong can thay dbi vong quay cua truc
chan vit, thay dbi chiéu chuyén déng clia tau ma khong can thay ddi chiéu quay cua truc chan vit.
Chan vit bién bwéc lam ting tinh co dong va kha nang diéu déng, t» d6 nang cao hiéu suét st
dung may moc.

Hién nay cac hé thdng trén tau da co tudi tho cao va xuét hién nhiéu hdng héc can sira
chira, chi phi d& khéi phuc lai hoat dong cuia tau vé cung Ién. Chinh vi thé nghién ctru nham muc
dich ché tao ra san pham cé thé (rng dung thwc t& ma sy thay ddi phan cirng it nhat. Lam dwoc
diéu nay sé gitp giam gia thanh rat nhiéu so véi hé théng mua clia nwéc ngoai, gidm chi phi thué
chuyén gia, mat khac khi lap dat hé théng xay dwng méi chi tau hoan toan cé thé cha dong vé mat
thiét bi va cong nghé tir d6 nhanh chéng va thuan tién trong qua trinh van hanh.

Ngoai ra két qua cla viéc nghién ctru sé tao ra mét san phadm twong dbi hoan hao cho viéc
giang day. Cac sinh vién khéa sau sé& co mot cai nhin cu thé vé mét hé théng trén tau thiy, gép
phan nang cao hiéu qua hoc tap va nghién ciru.

Nhém tac gia lwa chon hé thdng diéu khién chan vit mdi trén tau Thai Binh Dwong cia Céng
ty C& phan Nao vét va Xay dwng Puong thuy. Hé thdng trang bi trén tau nay rat dién hinh voi
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nhiéu chirc nang hién dai. Sau khi nghién clru xong nhém tac gia sé dua két qua nghién ctu t&i
céc trung tam do lweng cé uy tin dé kiém nghiém, kiém tra tinh dung dan.

2. Két cau téng thé cua hé théng

Tram didu khign Tram didu khi¢n
e it
i f
Tem didu khida
Trung hm
Tem diéu khida
michh
EDT
nde p :
Diesel Ly hop-Hop sd Co ciu aev

BK buic

Hinh 1. Két cdu chung hé théng
Tau nao vét Thai Binh
Duwong dwoc trang bi hai may
chinh lai hai chan vit bién buéc.
Két chu chung dwoc thé hién trén Servo Piston
Hinh 1. Mach nguyén ly thay lgc ingearbox oy oy
dwoc thé hién trén Hinh 2.

Yt

Nguyén ly: Dau dwoc bom

tir két théng qua van diéu khién ti
I&, theo duwdng ahead hoac theo
duwong astern tGi servo piston sé
dich chuyén mé& buwéc chan vit
theo chiéu tién hodc theo chiéu ; Proportional

10i. Vahe
i Safety Valve : !
Hé thong s dung may —| i 5
chinh c6 tbng céng suat la : '

1.400kW dung chung cho cac s

nhiém vu Stand-By
- Lai bom bin: May chinh Pump e

i) e

sé lai bom dé thwe hién nao vét; l '
i.

Ahead Astern

- Lai chan vit chinh: Dung Eyceane o
dé cho tau di chuyén. Oil Tank +4
Hé théng diéu khién ter xa Hinh 2. So' d6 mach thdy Iwc thay déi buéc chan vit

bwdc chan vit trén tau Thai Binh

Duong duoc thiét ké bdi cong ty

Noris Automation. Hé thdng c6 4 tram dwoc lién két mang truyén théng SCADA kiéu phan tan bao
gdm: Tram trung tdm (CENTRAL UNIT), tram buéng lai (BRIDGE PANEL), tram buéng diéu khién
méy (ECR PANEL) va tram didu khién tai chd (LOCAL CONTROL BOX). PLC duoc s dung la
PLC Erweiterung c6 4 modul mé& réng: modul vao, ra sé (I/O digital), modul vao ra twong tw (I/O
analog) va PLC Logo.

Tt ca cac thong sb giam sat va bao vé dwoc tram trung tam thu thap cac tram con lai chi
déng vai tro 1a tram diéu khién. Tram trung tam giam sat cac théong sb cla may chinh nhu: Vij tri
clia thanh rang nhién liéu, tbc dd thuc may chinh, tbc do dat cia may chinh, trang thai ly hop chan
vit, bwéc chan vit, trang thai may phat déng truc, ...

Hé théng st dung hé truyén dong dién thay lwc, thay déi bwdc chan vit nher dong thiy lyc
tac déng vao piston va xilanh. C6 thé diéu khién thay déi bwéc chan vit tr ba vi tri: Ban diéu khién
tai budng lai, ban diéu khién budng may va hop diéu khién tai chd.
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Hinh 3. C4u tric téng thé hé théng diéu khién bwéc chan vit

3. Cac thuat toan diéu khién

3.1. Thuét toén diéu khién bom thay lwc

~ Bom thiy lc nham tao ra ap lvc dé dich canh chan vit thong qua diéu khién cac van. Hé
gobm 2 déng co hoat déng theo hinh thirc dw phong (standby) va hoat déng nhw sau:

+ An nat khéi dong ( START) dé khéi dong bom, khi chay dén bao mau xanh sang lién lyc;
+ An nat dirng (STOP) dé dirng bom khi d6 bom dirng va dén bao tat;
Trong qua trinh hoat ddng néu ap lwc khong du bom con lai sé tw dong chay.

3.2. Thuét toan Iap

C6 nhiéu thuat toan va
phuong phap thwc hién qua trinh
diéu khién [1,6] d& nang cao chét
lwong hé diéu khién. V&i tau Thai
Binh Dwong day la thuat toan diéu
khién I&p [4]. Sau khi bom thay lwc
da hoat dong binh thwong véi cac
thong s cho phép thwc hién diéu
khién buéc. Hé théng sé tién hanh
so sanh gia tri bwdc dat tir tay didu
khién (bwdc dat: a ) va gia tri bwéc
thwe (b), néu |a-b| = 2 hé théng
méi cd thé thwc hién didu khién
buwéc (vung khéng nhay). Sau khi
gia tri so sanh da thda man nam
ngoai vung khéng nhay, gia st a >
b bd didu khién sé& cap dién cho
van dién t& dich budc theo chiéu
tién. Nguwoc lai a < b van dién tir
dich bwéc theo chiéu Ui s& dwoc
cdp dién. Cac van dién ti dich
buwéc chan vit dwoc cép dién cho
dén khi gia tri bwdc thwe cla chan
vit bang v&i gia tri buwdc dat tir tay
diéu khién (a=b). Nhu vay budc
chan vit da 13ap lai tin hiéu t tay
didu khién (Hinh 4).
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Hinh 4. Thuét toén diéu khién Idp trong hé théng
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3.3. Thuét todn giam sét va bao vé cho hé théng
Hé thdng thuc hién giam sat va bao vé gdm céc tin hiéu:
- Mtrc dau trong két thap;
- Bom dau thay lwc qua tai;
- Ap lwc dau didu khién khong du;
- Tai may chinh cao,..

Thuat toan giam sat va bao vé tuan theo cac thuat toan dwoc trinh bay tai [5]. Ngoai chirc
nang cla hé thdng giam sat va bdo vé nhu thong thudng thi hé théng thiét ké con cé chirc nang ty
doéng thay dbi budc tuy theo cong suit may chinh nhdm dam bao coéng suét cho may chinh luén
trong gi&i han cho phép (Hinh 5).
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Hinh 5. Thuét toan khi may chinh cé tai Ién

3.4. Xay dwng mé hinh diéu khién

Dwa trén cac thuat toan da phan tich nhém tac gia da xay dwng mé hinh diéu khién buwéc
chan vit v&i phan cirng 1a: Bo diéu khién trung tdm s dung PLC S7-1200 ciia SIEMENS duoc cap
ngudn 24VDC. Man hinh giao dién nguwdi may HMI két néi trwc tiép véi bo diéu khién trung tam
qua cbng truyén théng ETHERNET.

Céc tin hiéu dau vao cla bo diéu khién PLC dworc lay tir cac cdm bién va cac chiét ap phan
hdi. Hop diéu khién tai ché bao gébm cac nit 4n diéu khién, cac dén, coi bao dong va bao vé cac
thong sb clia hé théng. Hai van dién tir dé diéu khién thay déi bwédc. Giao dién dwoc thé hién trén
hinh 6 va 7 [5].
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Hinh 6. Giao dién mé hinh diéu khién bwéc
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Hinh 7. Giao dién mé hinh diéu khién bom thay Iwc va giam sét cdc thong s6

Hinh 8. Hé théng hoan chinh khi xay dwng

4. Két luan

Bai bao da nghién ctru cac thuat toan didu khién buwéc chan vit trén tau Thai Binh Dwong va
xay dwng ,du’o’c‘hé thQng thue hién’diéu khién vé,giém sé]t ¢06 str dung man hinh Ij|MI, dién thoai [§]
cho hé thong diéu khién chan vit bien buwdc cu thé ¢ nhieéu chirc nang nhw hé thong trong thure te;
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Giao dién hé théng co tinh tuy bién cao, hién thi dwgc cac théng sb chinh nhw: Gia tri budc
dat, gia tri budrc thuc, chi bdo ap luc cla bom thiy lwc, cong suadt may chinh, cho phép diéu khién
t&i thiét bi di déng. Hién thi dwoc cac bao déng va bao vé clia hé thdng: Mc dau thay lwc, nhiét
d6 dau thay lwe, quéa tai bom thay lwc,... qua d6 ngwdi van hanh co thé biét dwoc cu thé trang thai
lam viéc cta hé théng;

Ché tao duoc [ncf)t co céu thiyc hién mo phdéng chan thyc qgé trinh hoat dong cda canh
Chan vit bién buwdc giong thye té, tang tinh triee quan cho mé hinh ché tao;

Ngoai ra con (rng dung dwec phan mém VNC Viewer dé diéu khién tir xa hé thdng trén man
hinh dién thoai, giip cho viéc van hanh tr& nén dé dang va nhe nhang di rat nhiéu, tir day nang
cao nang suét lam viéc cling nhw ddm bao strc khde cho ngwdi van hanh;

Hé thdng ma nhém tac gia ché tao da dwoc Trung tam k¥ thuat Tiéu chudn Do lwéng Chét
lwgng Hai Phong xac nhan cac théng sb ky thuat va chirc nang diéu khién, hé théng ciing dwoc
Cong ty cb6 phan Nao vét va Xay dung Duéng thuy (1a cong ty quén ly tau Thai Binh Dwong) dat
hang dé nghién ciru va (ng dung.
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