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Remotely Operated Vehicle (ROV) diving equipment system is an
important device in oil and gas exploration and production, especially in
the conditions of working in deep and complex water. By design, the ROV
Panther Plus 932 has not reverse steering function, limited visibility and
difficult operation. To overcome that shortcoming, the authors have
studied and fabricated an electronic circuit to take charge of the power
reversing function on the Joystick with a function button and a
Forward/Revert status indicator light. After adjusting, designing,
controlling the ROV in the opposite direction, there is no need to turn the
head, avoid twisting, burning cables, getting caught in obstacles or being
caught up in the ROV during work, increasing cable life.
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T6i wu héa ngudn dién diéu khi€n va thiét k€ dao chiéu hé thong
lai cho thiét bi lan khao sat ngam ROV

Lé Prc Vinh 1% Lé Ba Giap 2, Nguyén Thanh Tuin 1, Hoang Anh Diing , L& Quang
Duyén!

1 Trworng Dai hoc Mé-Pia chdt, Ha Néi, Viét Nam
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THONG TIN BAI BAO TOM TAT
Qud trinh: ~y ke 1] , i L
Nhan bai 21,/02/2021 Hé thon:q thze,t bi I€1n RQV( Re'motlfely “Oper(zte({ Vefzﬁtcle) la thft b_lltzuarl tr_olnAg
Sira xong 24/5/2021 trong cong tdc tham do, khai thdc ddu khi, ddc biét trong diéu kién lam viéc
Chép nhan dang 14/6/2021 & viing bién nwérc sdu, phitc tap. Theo thiét ké, ROV Panther Plus 932 khong
— 6 chirc ndng ldi ngwoc (1di lui), han ché tdm quan sdt va khé khdn khi vdn
gﬁ%ﬁhﬁﬁ%ﬂ ROV hanh. P€ khdc phuc nhwoc diém dé, cdc tdc‘ gid da nghién ctru ché tao mot
IC 74LS74 ’ mach dién tu' ddm nhdn chitc ndng ddo ngudén trén’bc‘m diéu khién (Joystick)
Lai ngu(rc,' 6 ntit nhdn chirc ndng va dén bdo trang thdi Tién/Lui (Forward/Revert).
Mach dién Flip-Flop, Sau khi diéu chinh, thiét ké mudn diéu khién ROV di theo hwéng nguworc lai,
Thiét bi lin. sé khéng cdn phdi quay ddu, trdnh dworc hién twong xodn, chdy cdp, vudng

vao chuéng ngai vdt hodc cuén vao ROV trong qud trinh lam viéc, tdng tudi
tho ctia cdp.

© 2021 Trwdong Pai hoc M6 - Dia chit. Tat ca cac quyén dwoc bao dam.

dwoc van hanh tir xa) da dwoc sir dung mang lai
rat nhiéu wu di€ém cho cong tac khao sat day bién.
Ngoai ra, ROV con dworc str dung trong viéc.

1. Gi&i thiéu

Trong cac cong trinh ngdm dau khi, ¢4 nhirng

cong trinh ma do6 sau nwéc bién c6 thé 1én t¢i hon
100m. D€ khdo sat, bao duwdng cling nhw stra chira
nhitng céng trinh nay bién nay thi phwong phap
nguwoi 1an gap nhiéu han ché, cho du dé la nhitng
nguwoi the 13n gidi nhat. Khi d6, nhitng con robot
13n bién ROV (Remotely operated vehicle - thiét bi
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quan sat, ho tre tho 13n trong qua trinh 1am viéc:
bay la ché d6 lam viéc don gian nhat, dwgc thuc
hién bdi cidc camera, d€ quan sat tai mot diém
hodc di chuyén xung quanh mét doi twong
(Seaeye Marine LTD., 2009). H6 tro khao sat day
bién: kiém tra truc quan va khong pha hiy trudc
va sau khi lap dit duong Ong, ddy cap, cac cong
trinh dwéi day bién. HO tro khao sat dwong dng
ngam duwdi bién: ROV dwoc diéu khién di doc
dwong Ong, dé€ kiém tra tinh trang ciia dwong 6ng
va cac két cau di kem, kip thoi phat hién cac hw
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héng nhw cac diém ro ri, dich chuyén diém treo
ong (Palmer va King, 2008).

Mot s6 ROV dwoc trang bi banh xich va ludi
cay c6 chirc nang dao ranh, chén cac dwong cap
dién va dwong 6ng (Seaeye Marine LTD., 2009).

2. Han ché ctia cac ROV thé hé cii

Hau nhw cac dong ROV cii (tir ndm 2009 tré
vé trwdc) khéng dwoc trang bi tinh nang lai
nghich, nhw dong ROV Panther 911 ctia PTSC G&S,
ROV workclass Diablo 09 cta Vietsovpetro va cac
dong ROV Comanche cta céng ty Hai Ma
(Seahorse company), ...

Khi khong c6 chirc nang 1ai nghich, trong qua
trinh lam viéc sé rat kho khan, doi hdi ngwoi van
hanh phai cé kinh nghiém méi xtr ly dwgc nhitng
viéc khé hodc trong khéng gian hep nhw chan dé
gian khoan, PLEM, xich neo tau dau.

Nham khac phuc nhwoc diém d6, cac tac gia
tip trung nghién ctru ddo nguodn cap cho hai bién
tré diéu khién X Axis va Y Axis trén ban diéu khién
(Joystic), TURN AXIS gitr nguyén vi khi 1ai Iui hay
tién viéc quay trd 1a cung chiéu.

T d6, cac tac gid da nghién ctru, ché tao mot
mach dién t&r ddm nhéan chirc ndng ddo ngudn cho
XvaY Axis Joystick c6 nut nhan chirc niang va dén
bao trang thai Forward/Revert.

bé dat dwoc muc dich trén, cac tac gia dit ra
muc tiéu phat trién mot mach dién ti c6 kha nang
l3p trang thai chuyén ddi ON/OFF bing mot nut
nhin khong gitr khi kich hoat. Nghia 13, khi cip
nguoén mach dién mach sé cho ra mdt trang thai
ON hodc OFF va giir ddy, sau dé tac dong vao nit
nhan (nhin va nha) mach sé chuyén tir ON=>0FF
hodc ngworc lai OFF=>0N. Viéc chuyén trang thai
nay sé kich hoat hodc tit mot relay twong irng thao

tac chuyén mach bang cong tic chuyén mach co
khi thong thuong.
3. T6i wu héa nguon dién diéu khién

Cac tac gia da t6i wu hoa nguon dién, thiét ké
bo mach cip nguén 5 VDC dé cung cip nguén cho
bo mach l4i dao chiéu hoat déng, vi nguén chinh
cua hé théng khong cung cip nguon 5 VDC. Ngoai
ra, phwong phép thiét ké bo nguén xung nay da
thay thé cho nguon sit tir ciia hé thdng. Ching ta
c6 thé thiét ké ra cac loai nguon véi dién thé khac
nhau nhw 5 VDC, 12 VDC, 24 VDC, 36 VDC, 48
VDC,... phu hop cho tirng chirc ning yéu ciu st
dung cda tirng thiét bi néu cai tién, phat trién thém
chirc nang cho ROV (Rashid, 2001). Cu thé:

- Thay thé ngu6n dic ching do hang thiét ké
va ché tao bang nguén phd thong c6 chirc ning
twong duong.

- Cap ddc 1ap ngudn cung cip va ngudn diéu
khién cho méi PSU (Power Supply Unit), (theo nha
may ché tao PSU#6 phu muén lam viéc thi phai
thong qua PSU#5 chinh).

- Dung nguon doc 1ap PSU#6 cap ngudn cho 2
camera lap thém vao ROV (khong c6 trong thiétké
san ctia nha san xuat).

Cac tac gid khong chi mua cac PSU c6 ban sén
trén thi treomg, b sung vao hé thong thay thé
hang d3c chiing, ma con tu thiét ké, 1ap rap cac PSU
nguon xung 5 VDC/2 A, dé chay board mach ngoai
vi theo yéu cau va lam chud cong nghé.

Sau khi nghién ctu cac thong s6 ky thuit
(datasheet), cac tai liéu hwéng dan (Application
note) tir cidc hang uy tin san xut, chip IC
(Integrated Circuit) uC3842 da dworc cac tac gia
lwa chon (Hinh 1). Pay la dong chip dworc ché tao
chuyén biét cho bo nguén SMPS (Switching Mode
Power Supply), ¢6 cac tinh ning chuén, diy da

Hinh 1. Hinh dnh thyc té uC4842 DIL-8 va loai SMD (surface - mount device - linh kién ddn).
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Bién ép xung  Chinh luu nguon ra
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Hinh 2. So @6 mach tng dung tiéu chudn uC3842 vao b ngudn én dp xung 5V/2A.

Hinh 3. Board ngudn xung uC3842 (Mdt trén,
ddy du linh kién).

chirc nang bao vé, phu hop véi dan dung va duoc
st dung nhiéu. Trong bd ngubén 6n ap xung,
uC3842 diéu khién dé rong xung (PWM - Pulse
Width Modulation), chuyén mach ctia b chuyén
déi DC/DC (DC/DC converter) dwoc hoat dong
theo dang Flyback (cac Hinh 2 va 3).

4. Thiét ké hé thong dao chiéu hé thdéng lai

Trong dién tr, mach flip-flop (con goi la mach
ch6t) 1a mot mach chirc nang cé hai trang thai 6n
dinh va dwoc st dung dé lwu triv thong tin trang
thai. Mach c6 thé thay déi trang thai bang cac tin
hiéu dién duoc tac ddong cho mét hodc nhiéu dau
vao diéu khién va sé c6 mot hodc hai dau ra (Hinh
4 va Bang 1). N6 1a phan t Ivu triv co ban gia tri
logic tudn ty trong dién tir k§ thuét sé. Flip-flops
12 nhirng don vi co ban ctia hé thong dién ti ky
thuat s6 dwoc str dung trong mdy tinh ngay nay.

LOGIC SYMBOL
4 10
& 4
o—p S0 g—5 12—p SD Q}—39
3—cP 11— CP
cp Op—*6 cp QP8
i 7
1 13
Vee = PIN 14
GND = PIN 7

Hinh 4. So do chite nang cdc chan IC
74LS74.
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Bang 1. Chitc nang nhiém vu ciia Cac cdu
kién trong IC 74LS74.

S6 | Chirc Dién giai
chan| nang
1 1CLR’ | X6a trang thai flip flop s6 1
2 1D Ng6 vao dit liéu Flip Flop s6 1
3 CLK1 | Xung nhip flip-flop s6 1
4 1SET’ | Ngd vao thiét lap flip-flop
5 1Q Ng6 ra Flip Flop s6 1
6 1Q’ Ng6 ra dao Flip Flop s 1
7 GND | Ground - 0VDC
8 2Q Ng6 ra dao Flip Flop s6 2
9 2Q Ng6 ra Flip Flop s6 2
10 | 2SET’ | Input SET pin for flip-flop
11 | 2CLK | Xung nhip flip-flop s6 2
12 | 2D Ng6 vao dit liéu Flip Flop sé6 2
13 | 2CLR’ | X6a trang thai flip flop s6 2
14 | VCC | Ngubn nudi

Cac loai flip-flop nay dwoc phat trién theo thoi
gian, ngay cang hién dai theo sy phat trién cda

Power Contral In
J3

nganh dién t. Ttr ban dau la flip-flop RS cho dén
flip-flop T ngay nay.

Trong nghién ctru nay, cac tac gia khong di
sau phan tich vé ky thuit dién t, nén khong ban
nhiéu vé cac loai flip-flop, vi vé co ban chiing tuy
6 cach thirc hoat dong khac nhau nhwng c6 cung
mot dac tinh chung la lvu gitt mot trang thai thong
tin va sé thay doi trang thai ngworc lai khi chiu mot
tac déng tir ngd vao (Vi Quang Hoi, 2009).

Cac tac gia da Iwa chon mach Flip-Flop loai D
dé str dung, vi né kha don gian, dic biét da dwoc
phat trién thanh nhirng vi mach IC tich hgp cho
thwong mai dan dung (Hinh 5). M6t trong nhitng
IC d6 la 74LS74 (Hinh 6), dwoc san xuit thwong
mai lan dau b&i Motorola, c6 nhirng ddc tinh nhw
sau:

- C6 2 bo mach chirc nang flip-flop D trong
mot vo déong gbi IC (Hinh 7 va 8);

- bién ap lam viéc tir 4.5+5.5 VDC;

- Moi b flip-flop c6 hai ngd, c6 trang thai dao
nguwoc nhau;

- Kha nang chdng nhiéu tdt;

- Nhiét do lam viéc tir 0+-700C;

- Trang thai OFF cuia ng6 vao twong tirng dwdi
0.8VvaONIlatr2V;

- Trang thai OFF ngd ra twong trng 0.

Power Control Qutput
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Hinh 5. Sor @6 mach ttng dung IC 74LS74: JB1- Pdu néi cdp ngudn nudi 5VDC cho mach (1dy ttr OUTPUT b)
nguon uC3842 - bé nguon & muc 2.1); JB2-Ddu ndi ngé ra dién dp diéu khién Joystick néi vao Pin-1 va Pin-3
bo bién tré ldi thudn/nghich; JB4- Pdu ndi niit nhdn chuyén déi ché dé ldi thudn/nghich.
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Hinh 7. Mt trén PCB mach timg dung IC 74LS74.

Chtrc nang tirng chan cda IC dwgc mo ta trén
Hinh 4. Bo mach trng dung IC 74LS74 dwoclap dit
nhw cac Hinh 9 va 10.

5. Két luan

Sau khi 13p dit bo mach IC 74LS74, thiét bi ROV
lam viéc 6n dinh hon, tiét kiém chi phi do khéng
can mua bo mach ngudn chinh hang, dé dang stra

Hinh 8. Mdt dwdéi PCB mach ung dung IC 74LS74.

chita va thay thé cac linh kién, cic nguon cip lam
viéc doc lap véi nhau. ROV gidm s6 lan quay tré
khong can thiét, gidm thoi gian thwe hién cong
viéc, han ché hong cap diéu khién, tang kha ning
quan ly cap va dé dang van hanh, gitp cho cong
viéckhdo sat cac cong trinh ngdm dau khi hiéu qua
hon. Cac tac gia da ap dung thwc nghiém giai phap
nay mot cach c6 hiéu qua vao hé thong ROV
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Hinh 9. Bo mach ldp linh kién irng dung IC 74LS74.

Hinh 10. Mdt dwéi bo mach ung dung IC 74LS74.

Panther va ROV Workclass Diablo 09 tai Lién
doanh Viét - Nga Vietsovptro. C6 thé ap dung két
qua nghién ctru nay vao cac thiét bi ROV twong tu.

Pong gop cua cac tac gia

Téac gia chinh Lé Dtrc Vinh lén y twdng, xtr ly
s0 liéu va bién tip. Lé B4 Gidp cung cap tai liéu.
Nguyén Thanh Tuin, Hoang Anh Diing va Lé
Quang Duyén chinh stra, hiéu dinh néi dung.
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