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Toém tit

Bai bdo dé cdp t6i van dé nghién ciku, thiét ké, ché
tao bo diéu khién, giam sat cho hé thdng can cdu
trén tau bién sir dung bg diéu khién kha trinh PLC
(Programmer Logic Controller) va man hinh cam
vng HMI (Human Machine Interface). Thiét ké tii
diéu khién, lcfp dat, chay thuc nghiém trén hé
thé'ng thye d@é thye hién diéu chinh cdc thong 56
sao cho hé thong hoat déng ding chirc ndng va
dam bao tinh ki thudt, danh gia mot cach khach
quan nhdt d@é cé thé tién t6i thay thé b diéu khién
CC2000 cho can cdu ciia hang MacGREGOR trén
tau thity, nham tiét kiém chi phi, giam thiéu thoi
gian cho ccfp thiét bi khi bi sw c6, tién t&i lam chi
trang bi ki thudt va dich vu ki thudt 16t hon téi
nguoi sir dung, va tién t6i ngi dia héa trang thiét
bi trong cong nghiép swa chita ciing nhw dong tau
thuy.

Tir khéa: B diéu khién, giam sit CC2000 hang
MacGREGOR, b¢ diéu khién PLC va HMI
Abstract

The article refers to the problem of research,
design, and manufacturing of controllers and
monitors for crane systems on ships using PLC
(Programmer Logic Controller) and HMI (Human
Machine Interface). Design control cabinets,
install, and run experiments on real systems to
adjust parameters so that the system functions
properly ensure technicality, evaluate in the most
objective way possible. Moving forward to replace
the CC2000 controller of MacGREGOR cranes on
ships, aiming to save costs, minimize waiting time
for equipment supply, master techniques and
provide better technical services to users, and
move towards localization of equipment in the
shipbuilding and repair industry

Keywords: Controller and Monitoring CC2000 of

MacGREGOR manufacturer, PLC and HMI
controller.

1. Pit van dé

Hé théng can cAu trén tau bién c6 nhiém vu béc
dd hang hoa, rit ngin thoi gian ddu bén cua tau,
ning cao ning sudt, hiéu qua kinh té dau tu, dic biét
tinh nang an toan, tin cdy, chinh xac trong hé thong
cling duge cha trong. Chinh vi didu do, da co rat
nhiéu nghién ctru ctia cic nha khoa hoc vé van dé
nay va mot sb cong trinh tiéu biéu dugc trinh bay
nhu dudi day.

Trong nghién ctru [1], S.C. Duong va cac cong su
da nghién ciru sy van chuyén thiét bi mang tai dén vi
tri méi thanh coéng can giam thiéu sy dao dong cua
ma hang trén moc cau.

Cong bd [2], Cheng Liu nghién ctru chuyén dong
cua can truc khi bi dao dong qua murc s€ anh hudng
dén chat luong, hiéu qua va an toan. Ngoai ra con
anh huong dén nang sut 1am hang va tang chi phi
khi stra chita hé thong

Trong tai liéu [3], H. Saeidi chi ra ring cac ché
d6 diéu khién vong ho thuong duge dp dung rong rii
trong qué trinh kiém soat sy dao dong cua thiét b
lam hang véi chi phi thap. Tuy nhién trong cong bd
[4], [5] H.M. Omar lai cho thiy nhuoc diém cua ché
d6 diéu khién vong ho bi anh hudng nhiéu cua nhiéu
loan bén ngoai va trong ché d6 diéu khién c6 phan
hdi mang lai két qua t6t hon va it bi anh huong cta
nhiéu loan.

Va hién nay, cac hé thong 1am hang trén doi tau
bién Viét Nam dugc nhap tu nhiéu hang nudc ngoai
khac nhau, rat da dang vé chung loai va cac bo diéu
khién thuong dugc ché tao tir cac vi diéu khién, linh
kién dién tir dién hinh nhu: Bo diéu khién CC2000
hing MacGREGOR (Thuy Dién), by diéu khién
hang TTS (Puc).

Pic diém cua cic bo diéu khién cho hé thdng
lam hang trén tau thdy thuong dwoc dat tai vi tri
buéng chtra trén tru ciu, noi co n(“)ng dd hoi dau,
mudi va dic biét co nhiét do moi truong thay ddi
trong pham vi 16n. Didu nay dan dén cac cac bo didu
khién dugc xdy dung trén nén cac vi xtr 1y lip dat tau
bién thuong cé tudi tho ngén, do tin cay thép din dén
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hiéu sudt hoat dong thap. Ngoai ra, cic hé thdng
thuong duge nhap khau tir nuée ngoai nén khi gip
truc tric, sy c¢b thi s& gip kho khin vé dich vu ki
thuat va dic biét 1a thoi gian xtr Iy sy ¢b cham anh
huong dén hoat dong cua tau va khi d6 chi ph1 vé
van dé k¥ thuat cai dat, chinh dinh hé thong mdi khi
thay thé co gia thanh rt cao.

Xudt phat tir vin dé d6 viéc nghién ciru, thiét ké,
ché tao mai bo didu khién, giam sat hé théng can cau
nham thay thé bo diéu khién CC2000 cia hing
MacGREGOR trén tiu bién s& dam bao tinh chu
dong vé thoi gian, gia ca, va dong thoi lam cha duogc
van d& ky thuat khi c6 hong hoc xay ra.

2. Ciu triic, nguyén ly bd diéu khién CC2000
hang MacGREGOR
2.1. Céu tritc hé diéu khién cin ciu

Céu truc hé théng didu khién, giam sat CC2000
hang MacGREGOR dugc md ta nhu trén Hinh 1,
chung bao gom [6].

Control e Unloading/displacement
hosting gm vinch Cabinet CT2 shift valve
Brake valve

-~ HOISTING

Mesnory omed LUFFING
Lufing winch

Control lever
luffing/slewing
-
2\~

Unloading valve

| i

| mc H’Jlsu\u,

Unloading valve  Limit switch box

Limit switch box

Sewinggear o\ E\VING

Hinh 1. Ciu tritc hé théng cén céu hing
MacGREGOR

- B diéu khién trung tam Control Unit (CC2000)
bao gém: Vi diéu khién trung tim, cho phép ghép ndi
v6éi man hinh hién thi O/P va 03 vi I/O cho 3 co céu
diéu khién.

- Tu diéu khién dong luc: Thuc hién cAp ngudn
cho dong co lai bom thuy luc tao nguon thuy luc cao
ap dé thuc hién diéu khién cac co cau cia can cau.

- Hé cac van diéu khién: Dé diéu khién cic co
cAu, hé théng st dung cac van Dién - thuy lyc kiéu
PWM, mdi co ciu cir dung 02 van PWM dé diéu
khién co cau hoat dong theo 2 chiéu 1én, xudng, quay
phai, quay trai,... Cac van nay dugc diéu khién tir bo
diéu khién trung tam.

- Hé thong lién dong va ham say dau thuy luc.

- H¢ thong céc cam bién va cac tin hiéu vao ra.
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2.2. Nguyén Iy hoat dpng hé diéu khién can ciu

Hé thdng diéu khién can cau hing MacGREGOR
thudc loai diéu khién dién - thuy Iyc, chung gém 3
co ciu c6 hé thuy lyc cAu trac nhu Hinh 2.
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Hinh 2. Céu triic h¢ thuy liee cin cdu MacGREGOR

Céu trac hé thuy luc can cau g@)m: Mach thuy lyc
co chu nang ha hang, mach thuy luc ning ha cén,
mach thuy lyc quay mam, mach bd sung va thu hoi
dau thuy lyc, va co thé coi ba hé théng thuy lyc cho
3 ¢o céu chinh duge lép dat va lam viéc “doc lap”
nhau.

Hé théng gém 3 co cAu co thé coi hoat dong doc
1ap nhau va hoat dong cta chung c6 thé twong duong
nhau vé chirc nang.

Nguyén 1y hoat dong cua co cdu nang ha hang
dién ra nhu sau: Khoi dong dong co lai bom thuy luc,
khi d6 dau thuy lyc s€ dugc bom thuy lyc cua co cAu
nang ha hang hat dau tir két cdp 1én hé thong dudng
ong thuy lyc mach niang ha hang va cac co céu hé
thdng, tuan hoan vé két. Lic ndy cic mach khéng
ché giam sat ap lyc, nhiét do dau s& duoc dua vao
lam viéc dé dam bao hé thng co thong sé 1am viéc
on dinh, va luc d6 sé khong co tin hi¢u canh bao nao
dugc phat ra. Khi ngudi van hanh diéu khién gia sir
dua tay dén vi tri nang hang, khi dé s& c6 tin hiéu
diéu khién s& duoc dua toi bo xir Iy trung tam va s&
xudt tin hiéu diéu khién van dién - thuy luc (van
PWM) tuong tmg v6i chidu nang hang, ddng thoi co
tin hi€u mé phanh thuy lyc cho co céu, dau thuy luc
s& dugc cap dén dong co thuy luc dé quay trong toi
theo chiéu nang hang, tdc do nang hang s& ty 1é
thuan theo tin hiéu tay diéu khién. khi dé tay vé vi tri
“ZERRO” thi tin hi¢u diéu khién s& mét va co cdu sé
dugc dimg lai. Qua trinh trinh didu khién theo chiéu
ha hang s& dién ra twong tmg theo chiéu nguoc lai.

Qua trinh hoat dong co cdu nang ha cén, quay
mam ciing dién ra trong tu co ciu nang ha hang.
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Trong qué trinh diéu khién s& c6 mot sd tin hidu
lién dong gitra 3 co cdu v6i nhau nhu: Qua tai nang
ha hang, chiing méc nang ha hang, can qua cao.

2.3. Nhdn xét

Hé théng diéu khién cin cdu véi bo didu khién
CC2000 cta hang MacGREGOR dugc xay dung trén
nén kién triic cac b vi diéu khién, cac linh kién dién
tir ban dan da hoat dong tot voi hidu suét cao. Tuy
nhién tudi tho cac bo didu khién trén khong cao nhat
1a lai hoat dong trong moéi truong tau thuy cé dicu
kién hoat dong khic nghiét va nhit 1a dai nhiét do
lam viée rong tir -50°C dén +50°C 1am cho ching
lam viéc khong 6n dinh, din t6i mot sé thong sé hoat
dong sai léch, din dén qua trinh khai thac van hanh
kho khan nhét 1a khi can cai dat lai cac tham sé lai
phu thudc vao hing san xuat. Vi 1y do néu trén, bai
bao s& dé xuét vé viéc nghién ctru, xay duyng, ché tao
b6 diéu khién méi cho hé théng can cau sir dung cac
thiét thi kha trinh - PLC va man hinh giao dién ngudi
may - HMI san c6 trén thi truong.

3. Nghién ciru, thiét ké, xay dung hé diéu
khién, giam sat hé thong cin ciu
3.1. Ciu triic hé diéu khién, gidm sdt hé thong
cdn cdu trén nén ting PLC-HMI

Céu triic hé thong diéu khién hé cin cdu dé xuit
st dung PLC-HMI nhu Hinh 3 [7, 8].
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Hinh 3. Céu tricc hé cin céu dé xudt
Cau tric gom: Man hinh cam tmg HMI dugc thiét ké
dé giam sét cac thong sb diéu khién, cho phép nguoi van
hanh tuong tac v6i bo diéu khién théng qua giao dién
duoc xay dung trén man hinh cdm ung, cho phép gidm
sat tt ca cac trang thai diéu khién, cac qua trinh hoat
dong cua hé thong, hién thi, lwu trit c4c canh béo, béo
dong ciia hé thong. Ngoai ra con cho phép nguodi van
hanh c6 thé cai dat, thay dbi cac tham s6 didu khién qua
trinh sao cho phu hop nhat voi thyc trang hoat dong cua
thiét bi trong méi trudng hoat dong khéc nhau.
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Bo diéu khién kha trinh - PLC dugc thiét ké, ché
tao dé thay thé cho bd diéu khién trung tdm va cac vi
thu thap tin higu vao ra trong hé théng didu khién
can céu hing MacGREGOR va trao ddi dir liéu voi
man hinh giao di¢n nguodi may - HMI theo thuat toan
trao ddi dir liéu nhu Hinh 4.

Bo diéu khién CPU-PLC thyc hién cac chuc
nang: Thu nhan céc tin hi¢u vao ra tr cdc cam bién
ngoai vi nhu 4p sut, tbc do, ddng thoi xuét tin hiéu
ra diéu khién qua trinh hoat dong cua hé thng
thong qua phan tir thuc hién 1a cac van dién - thuy
luc kiéu PWM, va truyén/nhén dit liéu v6i man hinh
HMI théng qua chuan truyén théng Modbus RS485
[7-9].
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a. Man hinh diéu khién chinh
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3.2. Xdy dwng thudt todn diéu khién, gidm sdt

Thuét toan diéu khién hé théng cin cdu theo
nguyén ly hoat dong ciia bd diéu khién CC2000 hing
MacGREGOR dugc dua ra nhu luu dd Hinh 5.

Viéc xdy dung thudt toan diéu khién cho 02 co
cAu con lai coa hé théng cin ciu dugc xay dung
twong duong.

3.3. Xdy duwng giao dién diéu khién, gidm sdt
hé thong can cdu trén man hinh HMI

Dua trén céu tric diéu khién, giam sat hé théng
can cdu va qua trinh tuong tac diéu khién, giao dién
man hinh diéu khién gidm sat dugc xdy dung nhu
Hinh 6 [6], [8], [9].
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Giao dién giam sat dugc thiét ké v6i 3 trang man
hinh chu dao: Trang man hinh chinh véi giao dién
giam sat twong duong hang MacGREGOR, trén man
hinh hién thi cac thong s6 hé thong didu khién nhu:
Ving lam viéc, tbe do chuyén dong cua céc co cAu,
Gia tri hién thi tai trong méc hang, trang thai cac tay
diéu khién. Trang man hinh ALARM HISTORY s&
luu trir tat ca cac thong s6 bao dong, bao vé xay ra
trong qua trinh hoat dong va chi 16 bao gdm ngay, gio,
tén cac bao dong da xay ra, cac bao dong da duogc
reset va chua dugc reset. Ngoai ra con co céc trang
man hinh cai dat cac tham s diéu khién, cho phép
thay doi, cai dit lai cac tham s diéu khién (vi du nhu:
Thoi gian diéu khién tré cac van dién tir, ngudng béo
dong, bao v¢ cho cac tham sé).

4. M6 hinh thwc nghiém hé théng

Sau khi thiét ké bo didu khién moi, lap trinh
chuong trinh diéu khién cho PLC va thiét ké giao
dién giam sat trén man hinh HMI [7], [8], thuc hién
ghép ndi, lap dat tu didu khién, tién hanh chay thir,
thuc nghiém vé&i hé théng ciu hing MacGREGOR
trén tau thuy va thu dugc hinh anh vé qua trinh thyc
té nhu Hinh 7.

Hinh 7a, 7b, va 7c la cac giao dién cai dit, hiéu
chinh cac tham sb cho cac co cAu: Nang ha hang, nang
ha can va quay mam khi cai dat va tinh chinh cho hoat
dong thuc té cta hé théng.

Hinh 7d 12 bd diéu khién da duogc ché tao, 1ap dat
va chay dé thir nghiém véi hé théng cn ciu cua
hang MacGREGOR.

5. Két luan

Sau khi nghién ctru, thiét ké, ché tao méi bo didu
khién, giam sat cho hé can céu nhdm thay thé bo diéu
khién CC2000 hing MacGREGOR trén tau thuy sir
dung thiét bi kha trinh PLC - man hinh HMI véi viéc
thuc nghiém, chay tht trén hé théng that da cho két
qua nhu sau: B diéu khién hoat dong tdt, 6n dinh va
dung chirc nang, dam bao chat lwong ki thuat [5]. Bo
didu khién cho phép giam sat qua trinh didu khién
thong qua viéc ghép ndi mang gitra PLC va man hinh
HMI. Hé théng dua ra duoc cac bao dong, canh bao
khi cac tham s6 diéu khién vuot ra qua dai gia tri cho
phép, man hinh HMI luu trit lai tai trang nhat ky bao
dong. Cho phép cai dit thay ddi tham s diéu khién
va ngudng tac dong cho cac tham sd tai trong, cac
gi6i han goc nghiéng can.

Két qua thuc nghiém trén cin cau hing
MacGREGOR di dap tmg dugc vé yéu cau vé ky
thudt [6] va ha gi4 thanh san pham.

Huéng dé xuat phuong an tiép theo ctia bai bao la
s& ché tao bo diéu khién méi phu hop véi yéu ciu
cong nghé méi trong cudc sdng xanh - Green Life
nham tao ra san pham méi than thién moi truong.
Loi cam on

Nghién ctru nay duogc tai trg boi Truong Dai hoc
Hang hai Viét Nam trong D¢ tai ma s6: DT23-24.49.
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