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Toém tat

Bai bao nay dé cap dén van dé phdi hop hoat dong cua thiét bi trong mét hé théng san xuét linh hoat bao gém
mot sb hé théng con nhw ro-bbt, may 1&p rap, may tién CNC va may phay. Hé théng nay cé hai van dé can giai
quyét: Kiém soat tirng hé théng con riéng I1& dwa trén cadm bién, bd truyén dong va bo diéu khién chuyén dung
clia riéng n6 dé thwc hién mot chudi hoat dong nhéat dinh; Phéi hop hoat ddong ddng thdi ctia cac hé théng con
nay nham san xuét nhirng gi dwoc yéu cau mot cach hiéu qua nhét cé thé va dam bao tinh toan ven va an toan
ctia hé théng. Bai bao ap dung ly thuyét diéu khién giam sat (SCT) dwa ra mét chwong trinh (rng dung PLC,
tuan tha tiéu chuén IEC 61131-3 va bao toan tinh mé-dun cla hé thng. Phucmg phap nay cung cho phép tai
st dung phan ctrng PLC hién c6 va dé dang tich hop v&i ma SCT, gitp gidam thoi glan phat trién va han ché 6i
trong qua trinh 1ap trinh. Mot phan ma co thé dwoc tao tw dong, nang cao hiéu qua va do chinh xac trong phat
trién hé théng diéu khién.

Ter khoa: SCT; SCA; MPS; DES; sur kién roi rac.

Abstract

This paper deals with the problem of coordinating the operation of equipment in a flexible manufacturing system
consisting of several subsystems such as robots, assembly machines, CNC lathes and milling machines. This
system has two problems to solve: Controlling each individual subsystem based on its own dedicated sensors,
actuators and controllers to perform a certain sequence of operations; Coordinating the simultaneous operation
of these subsystems to produce what is required as efficiently as possible and ensuring the integrity and safety of
the system. The paper applies the supervisory control theory (SCT) to propose a PLC application program, which
complies with the IEC 61131-3 standard and preserves the modularity of the system. This method also allows for
the reuse of existing PLC hardware and easy integration with the SCT code, which reduces development time
and limits errors during programming. Part of the code can be generated automatically, improving efficiency and
accuracy in control system development.

Keywords: SCT; SCA; MPS; DES; discrete event systems.

1. DAT VAN BE diéu khién giam sat (SCT) phu hop véi hoat dong diéu
phdi ddng thei. Tuy nhién, dé chuyén héa mé hinh bat
dé“)ng b6 dwa trén sy kién (automaton) ctia SCT sang
hé théng PLC tudn tw va déng bd, can cé phuong
phap mé hinh héa va trién khai phu hop. Céng trinh [1]
da mo ta moét nghién ctru tinh huéng ma SCT dwoc ap
dung dé phdi hop cac thiét bi cia mot hé théng xe giai
tri, str dung phwong phap ky thuat dwa trén mé hinh.
NGi dung bai viét nay Iay cam hng tir cong trinh [2],
[3] d& xuét kién tric diéu khién gidm sat (SCA) nhw
mot cach dé sap xép hé théng can diéu khién (vi du:
Cam bién va co cu chap hanh trong cac phan hé cla
FMS) véi chién lwoc diéu khién ctia SCT, nham trién
khai lén PLC. Déng goép cla bai bao nay la dé& xuat mot
phwong phap cho phép nha thiét ké chuyén déi cé hé
thdng cac két qua thu dwoc tir SCT thanh mot chwong
Nguwoi phan bién: 1. PGS.TS. Bui Dang Thanh trinh diéu khién PLC, nhdm phéi hop hoat dong déng

2. PGS.TS. Tran Vé Quéc b6 cla cac hé thong con (phan hé) thong qua viéc

B6 diéu khién logic kha trinh (PLC) la céng cu chinh
cla tw dong hoa coéng nghiép, dung dé diéu khién
céc thiét bj don gian ciing nhw phdi hop cac hé théng
nhw ré-bdt va cell sdn xuét. Viéc phat trién chuong
trinh PLC hién nay van chi yéu dwa trén mo t& phi
chinh thirc cda bai toan va Iap trinh giai phap theo kinh
nghiém thuc tién. Tuy nhién, trong cac hé thdng cong
nghiép ton tai nhiéu bai toan diéu khién nhau nhw hé
thdng san xuat linh hoat (FMS). Trong FMS ¢6 thé diéu
khién tirng thiét bi riéng 1& dwa trén cdm bién, co ciu
chép hanh va bd diéu khién chuyén biét, ciing cé thé
diéu phdi hoat ddong déng thoi ctia cac thiét bi nhadm dat
hiéu suat tdi wu va tinh an toan ctia hé théng. Ly thuyét
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trién khai mot kién trac diéu khién giam sat (SCA) cu
thé. Phwong phap cho phép nha thiét ké tich hop dé
dang va hiéu qua gitra gidi phap diéu phdi tir SCT va
cac chwong trinh diéu khién tirng thiét bi vén da dwoc
xay dwng sén trong mot bod didu khién duy nhét (PLC).
Phwong phap nay chi rd cach xac dinh cac thanh phan
chwong trinh PLC (céc don vi t& chirc chwong trinh —
POU) va cac bién, ciing nhw méi quan hé gitra ching.
Chuwong trinh PLC tao ra tuan thd chuén quéc té IEC
61131-3, bao toan ciu tric mo-dun ty nhién clta hé
thdng va cho phép tai str dung phan ctrng/ma PLC da
cd, dé dang thich (rng khi c6 thay déi trong ciu hinh hé
thdng hodc yéu cau diéu khién.

2. LY THUYET DIEU KHIEN GIAM SAT

Van dung ly thuyét diéu khién giam sat SCT va trién
khai phwong phéap kiém soat mé-dun cuc bd (LMC)
[4]. Toan bd hé théng dwoc phan tach thanh mot sé
hé thdng con ddc lap va hanh vi cia méi hé thdng
con dwgc mé hinh héa nhu mét mé hinh may ty dong
twong ng va duoc biéu dién bang tap {Gili € I}, trong
do6 i e | biéu thij tirng hé théng con. Méi Gi = (X%, Q%
5%, q0%, Q%)), Y& |a tap cac sw kién, Q% la tap cac
trang thai, 5%:(Q%xX%) — Q% la ham chuyén trang thai,
q0¢ 14 trang thai ban dau va QS$ic Q% |4 tap céc trang
thai danh dau. Mé hinh cua toan bd hé thdng 1a mot
biéu dién hé théng tich (PSR), dwoc hinh thanh ti tap
hop cac hé théng con khéng ddng bo, khdng phu thudc
vao nhau va cé thé hoat déng doc lap.

Hanh vi khéng ddng bd (trc la vong hé) clia toan bo hé
thdng la tich ddng bod cla tat ca cac hé thdng con khi
G=|l,_,Givatoan bo tap péc sw kién Z=~ u,,, . ,.2°. Khi
thwe hién nhiém vy, hé thong tao ra chudi cac sw kién
L(G) trong d6 c6 Lm(G) S L (G) chudi sy kién dan dén
trang thai danh dau cta G (nhiém vu da hoan thanh)
va chudi sw kién dan dén nhiém vu khéng hoan thanh
can tranh bang hanh déng cla tac nhan diéu khién.

Trwdng hop hé thdng coi 1a don khéi, bo giam sat toan
cuc duy nhét sé& thuc thi tht ca cac thong sb diéu khién
[5]. Mot giam sat co théd gdbm mot mot hé tw dong va
mot ban dd dau ra. Hanh déng clia mét giam sat bao
gdm v hiéu cac s kién co thé kiém soat va bd danh
dau céac chudi su kién. Automaton S/G biéu dién hanh
vi t6i wu clia G duéi sw giam sat ctia S, trong dé L(S/G)
cL(G)vaLlm (S/G)c (L(S/G) N Lm(G)). B4t ctr khi nao
Lm(S/G) la mét tap con thich hgp clia (L(S/G)NLm(G)),
S 1a mot giam sat vién danh dau. Automaton biéu dién
mot giam sat vién thwong la chinh automaton S/G.

Theo LMC, s dung giam sat cuc bd dé giam sat thong
sb trong {Ej | j € J} 14 {|j € J}. M6t giam sat Ej va nha
may cuc bd (Glj). Mét Glj chinh la hién tich déng bo
ctia nhirng hé thdng con cé chia sé mot sb s kién véi
thong sb lien quan. Néu it nhat mot giam sat cuc bd
trong tap Sj v hiéu hoa mét sy kién, thi sy kién do bj
vo hiéu hoa trong G. Automaton S/Glj biéu dién hanh
vi ca mét Glj dwdi sy giam sat cta Sj,... Automaton
S/Gg biéu dién hanh vi clia Gg duéi sw giam sat doc
khéi. D6 phtrc tap tinh toan dé téng hop tham sb giam

sat theo LMC gidm dang ké so phuong phap tiép can
don khéi. Do automaton S/Glj thwérng c6 it trang thai
hon so v&i automaton S/Gg. Tuy nhién, han ché cla
LMC la hanh vi thu dwoc duéi tac dong cla tat ca cac
giam sat vién cuc bd cé thé bi xung dét. Khi S/Gg = ||V
j € J S/Glj khdng cé xung dét [6].

3. BAI TOAN DIEU KHIEN

M5

! P2
"

Hinh 1. Biéu dién mé phéng ctia MPS

Ban tron Mo

Phan loai va van chuyén M;

G Bl l Al % al ?
EE ul J B1

Kiém tra Ms

May khoan M,

Hinh 2. PSR cua MPS

M6 hinh hé théng diéu khién nhw Hinh 1. Hé théng
gdbm mét ban xoay tron bén vi tri (M0), moét thiét bi
phan loai va van chuyén (M1), mét may khoan (M2),
mot thiét bj thtr nghiém (M3), mét bd diéu khién ro-bdt
(M4) va mot thiét b cap phoi (M5).

M5 nhan phoi tr 6 chira B1 chuyén chung dén bod
phan loai va van chuyén M1 tai PO, néu phoi khong
dung kich thuwéc chuyén vao 6 chira B2 va phéi dung
chuyén dén MO tai P1. Cac phéi duwgc M2 khoan tai
vi tri P2, M3 th&r nghiém tai P3. Sau th&r nghiém, phbi
chuyén t&i vi tri P4 va rd-bét lay ra khéi ban tron dwa
vao 6 chira B3 (s&n pham ra dat) hodc 6 chivra B4 (san
ph&m ra khong dat). Hé théng dwoc phan tach thanh
nam hé thdng con déc 1ap {Gi |i € I} v&i | = {0,..., 5} va
mo hinh hoa chuyén ddi trang thai cia méi Gi hinh 2
(MPS), cac cung cé duwdng cét chi sw kién kiém soat
duwoc. Cac trang thai va sw kién cua cac Gi & Bang 1.
Mot dweng thdng cat mot cung ndi hai trang thai cho
biét sy kién cé thé kiém soat duoc [7].
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Bang 1. M6 ta cac trang thai va sw kién

Hé théng con| Trang thai Sw kién
G 0: réi a,: quay 90°
0 1: Quay B, dirng quay
0: Réi t1: Phan loai
1: Phan loai [1: Chép nhan
G, 2:Dng  |m1:Twchdi
3: Van chuyén |a1l: Bat dau chuyén
B1: Buoc chuyén
0: R6i a2: B4t dau khoan
G 1: Khoan B2: Buoc chuyén
2 2: Khoan hong | 12: Khoan héng
m2: Stra chivra
0: Réi a3: Bat dau ther T,
G, 1: Lam viéc t3: B4t dau thor T
B3: Buoc the
0: R&i a4: Bat dau lay va luu tri
G, 1: LAy khdi ban | B4: LAy khéi ban
2: Lwu triv m4: Lwu tri
0: R&i a5: Bat dau cap phoi
G 1: Lam viéc p5: Cép phoi
5 3: Hét phoi I5: Hét phoi
m>5: Nap lai phoi

Bang 2. Két qua ctia SCT

. S6 trang thai/sw | Sé trang thai/
Giam o or & " - a
sat Hé thong kién trong mé | sw kién trong
<A con hinh khéng ruat mo hinh
vién A .
gon khéng rut gon
Phwong phap md dun cuc bd
G,G,G,G, 96/464 2/27
G, G, 7114 2/10
G, G, 4/6 2/6
G, G3 3/5 2/5
G, G, 5/8 2/6
G,G,G, 84/257 4/36
G,G, G, 60/138 9/39
G,G,G, 36/93 4/22
G, G, 7/9 2/9
Phwong phap don khéi 2/9
Gy G, G, G, 2082/6914 362/2442
4 G5
B1, B2, B3, n2
B1, B2, p3, u2
B0, al, 11, A1,
ulo2, 42, a3, 13
Bo, al, tl, Al ul 2, A2, a3, 13
®,(0) = {a0} ®,1)=()
al Bl
al, ul Q
po, T1, 1, pl,
BO, t1, A1, ul, a2 B2, A2, p2
B2, A2, u2 al
Bo, T1, A1, nl, PO, 71, A1, pul,
B2, 22,2 B2, A2, u2
D,(0) = {x2} Dy(1) = {1, a2}
D (2) = {a0} Dgi(3) = {00, al}

Hinh 3. Gidm sét S; = (S5, o), Se1 = (Seq, Per)

Bang Il tém tat cac két qua thu dwoc bang cach ap
dung cac phwong phap tiép can LMC va don khéi. Ap
dung cac két qua LMC trong chin MS. Tng sb trang
thai biéu dién gidm cla chin giam sat vién cuc bod nay
cho két qua 1a 29, trong khi sb trang thai biéu dién giam
cla giam sat viéen don khdi bang 362. Hinh 3 trinh bay
biéu dién gidm cuia cac giam sat vién Sa = (Sa, a) va
Sc1 = (Sc1, ¢1) twong rng v&i Ea va Ec1. Tt ca cac
hoat déng trén automata va giam sat vién déu duoc
thwe hién bang Phan mém XPECT [8].

4. PHUONG PHAP TRIEN KHAI

Quaé trinh trién khai diéu khién hé thdng sy kién roi
rac (DES) trén PLC theo chuén IEC 61131-3 va lwu d6
chtrc ndng tuan tw (SFC). SFC mé ta ludng diéu khién
cta hé théng théng qua bd 3 théng tin (X, T, x0): Trang
thai ho&c giai doan trong tién trinh diéu khién - X; Diéu
kién chuyén tiép tir trang thai nay sang trang thai khac
- T: bwéc khéi dau — x0. Trién khai kién truc diéu khién
giam sat (SCA) can: PSR (cac hé thdng con {Gi| i e
1}); Tap cac giam sat vién ({Sj | j € J}); Tap cac OP lién
két v&i cac sw kién co thé kiém soat ({oo| oe ¥’ < 3}).
Chuwong trinh diéu khién gébm chwong trinh chinh va
céac khéi chirc néng (FB) mé ta nhw Hinh 4.

Hé théng diéu khién

MS -Modular supervisors

Tin hiéu v6 4

A Sw kién
hiéuhda v

PS -Modular supervisors
4

Cac lénh Phan hoi

A 4
OP -Modular supervisors

TTTTC8Tta 7]

CS -Hé théng dugc diéu khién

Hinh 4. Kién truc diéu khién giam séat
4.1. Mdrc PS (product system)

MUrc nay can thiét 1ap cac bién PLC, cac tap FB {gi |i
1} va {dgi [i € |} va FB PS d& x Iy hanh vi cia thiét bi,
ddng bod hoa va va phdi hop cac sy kién trong Gx. Véi
x 1a chi sb hé théng con dang xét.

Cac bién chinh ctia PLC gdm: Bién cho méi su kién
trong Gx (Ex); Bién diéu khién trang thai I&nh va tin
hiéu vé hiéu héa cho cac su kién cé thé kiém soat (Dx,
Cx, Dpx, Enx); Bién phan hdi cho cac sw kién khong
thé kiém soat (Rx); Bién bao hiéu trang thai sw kién
dang xt ly va trang thai tam dirng xt ly (gxevt, gxd).

Quy trinh tao chwong trinh:

1)Tw déng chuyén ddi hé théng con Gx thanh dang
automaton khéng c6 vong lap ndi tai.

2) Chuyén automaton thanh biéu d4 SFC [9].

3) Xay dwng diéu kién chuyén tiép dang Boolean dé
quyét dinh s kién c6 dwoc phép xay ra hay khong.
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4) Xay dwng cac ham logic (nhw dgx) dé& dam bao
ddng bd khi nhiéu hé théng con chia sé cing mét giam
sat vién. Gia st Cx = {cmdo1, cmdo2,..., cmdon} va Kx
={m, n,..., p, x}, thi FB dgx dwgc mé ta trong van ban
c6 cAu tric ngdn ngi 1ap trinh PLC nhw dwoc thé hién
trong thuat toan sau:

IF (CED) AND (NOT cmds1 ANDNOT cmds2...
ANDNOT cmdsn) THEN

gevt: = FALSE;

END_IF;

IF (g,evt OR g evt OR...OR g evt OR g evt) THEN
g d: = TRUE;

ELSE

g d: = FALSE;

END_IF;

IF (CED ANDNOT cmds2) THEN

g2evt : =FALSE;

END_IF;

IF (g,evt OR g,evt OR g.evt OR g.,evt) THEN

g,d: = TRUE;

ELSE

g,d: = FALSE;

END_IF;

5) Khéi FB PS sé 1an lwot goi tat ca cac dgi, sau do dén
gi d& dam bao di liéu dwoc cap nhat tuan tw.

4.2. Mlrc giam sat mo-dun - MS

Tai MS, méi giam sat vién Sj dwoc biéu dién bang mot
FB, c6 nhiém vy quan sat cac sy kién dwoc xtr ly tie
cép PS va cap nhat trang thai va diéu khién cac bién
v6 hiéu hoa twong &ng.

Quy trinh trién khai gém:

1) Tao bién adsy cho méi sw kién ma giadm sat vién Sy
c6 thé vo hiéu héa.

2) Chuyén déi automaton giam sat vién thanh dang
SFC, trong do: Méi trang thai twong (ng véi mét budrc,
mdi chuyén tiép dwoc xac dinh bang té hop cac sw kién.

Vi du: Dya trén automaton Sc1 (Hinh 3), ching ta dinh
nghia Sc1 = {81}, 1Sc1,2 = {a0}, 2Sc1,3 = {B1}, 2Sc1,
0 ={a2} va Sc13,1 = {a2}. Hinh 5 trinh bay SFC Sc1.

Dwa trén automaton Sa (Hinh 3), Sa0,1 = {81, B2,
b2, B3}, va do dé diéu kién chuyén tiép lién quan dén
chuyén tiép (x0, x1) 1a (b1 OR b2 OR m2 OR b3). Biéu
nay dwa trén sw lién két sau day cla su kién véi cac
bién PLC (81, b1), (B2, b2), (u2, m2) va (B3, b3) va
trang thai automaton v&i cac buwéc SFC (0, x0) va
(1, x1).

%—I
[ x0 |% N | a2dscl |
b1
N aldscl
xl
N aldscl
— ()
x2 —| N | alOdscl
— bl — a2
™N alOdscl
x3
™N aldscl
_él- a2

Hinh 5. SFC Sc1

3) Méi bwéc trong SFC sé thwe hién hanh déng: vé
hiéu héa cac sw kién cu thé dwa vao trang thai hién tai
clia hé théng.

FB MS thuc hién goi tuan tw tat ca cac FB giam sat
vién {sj}, hay kich hoat cac bién sy kién da x@ ly,
kich hoat lai hodc vé hiéu héa cac bién diéu khién
twong ng.

4.3. Mlrc van hanh (OP)

Tang OP quan ly diéu khién cap thdp - cac thao tac
truc tiép voi thiét bi, dwa trén cam bién va bd truyén
déng. Méi OP twong (ng vé&i mot sw kién cé thé kiém
soat duwoc (hodc sw kién khong thé kiém soat) va la
mot SFC thé hién quy trinh van hanh thiét bi.

Cac yéu cau chinh khi thiét k& OP:

- Mbi OP gan v&i mét sy kién cu thé. Sé lwogng OP
bang sb su kién cé thé kiém soat.

- Néu su kién c6 thé kiém soat, Iénh cmdo dwoc ding
dé diéu kién héa chuyén tiép tir budc dau.

- cmdo phai dwoc dat FALSE trong bwéc tiép theo sau
khi hanh dong da dwoc thwe thi (G&m bao hanh dong
chi xay ra mét 1an).

- Khi mot s kién khong thé kiém soat dwoc phat hién,
bién phan héi rspo duoc tang 1én.

- DBiéu kién chuyén tiép trong OP dwa trén céc tin hiéu
cam bién (dau vao PLC).

- Hanh dong & méi budc thiét 1ap tin hiéu giri dén bo
truyén doéng (dau ra PLC).

- T4t c& cac budc déu cé thé quay vé budc dau
(d&m bao vong I&p van hanh). Khéi chirc nang OP: Goi
tuan tw tit cd cac FB OP twong tng véi cac sy kién cd
thé kiém soat va cap nhat hoat dong diéu khién thiét
bi cy thé.
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emda2 AND drill_ok t:l'll_dﬂl AND L
5 ext 0 NOT drill_ok
m L] driller
R cmda2
G_fd
nE N ext E
E_fud
xd N rei_E
E_bwd
R ol G
7]
R driller
; - : G_bwd AND
G_bwd AND drill_ok - NOT drill ok

N Action_x$ N Action_x6
L8] L]
IF x5.T = T#0s THEN IF x6.T = T#0s THEN
rspb2 :=rsph2 + 1, rspl ;= rspl2 + 1;
END IF, END IF,
- TRUE R emdal
N alrm2

m2_ok AND dnll_ok

R N | Actson_XT
X
IF x7.T = T#0s THEN
rspm :=rspml+1;
END _IF;

TRUE

]
Hinh 6. SFC oa2

Vi du: Automaton G2 biéu dién may khoan & murc triru
twong cao. Kiém soat cap thap cta hé théng con nay
duoec trinh bay chi tiét thong qua mot OP lién két véi
s kién a2 (Hinh 6); cac s kién con lai trong G2 khdng
lién két v&i bat ky OP nao. Mot may khoan (G2) cé sw
kién a2 dé bat dau khoan. OP twong rng sé:

Kich hoat Iénh cmda2 — thyc hién hanh dong khoan.

Néu thanh cong, cam bién drill_ok két hop v&i G_bwd
xac nhan thanh céng — tang rspb2. Néu that bai, diéu
kién 16i dwoc phat hién — tang rspl2.

4.4. Phéi hop SCA

Chuong trinh chinh ctia hé théng dwoc td chirc dui
dang mét biéu d& SFC téng (SFC Main Hinh 7), c6
nhiém vu diéu phdi toan bd hoat ddng ctia ba cap trong
kién tric didu khién giam sat (SCA): MS, PS va OP. C6
sau ché do hoat dong: Khéi tao phan mém (buéc Sl),
khéi tao hé théng vat Iy (bwdc PSI), tha cong (buwoc
Man), giam sat (bwéc Sup), khdn clp (buwdc Emg) va
nhan réi (bwéc init va PSlted). Khi bwéc Sl clia SFC
Main dwoc kich hoat, cac bién PLC d&t vé gia tri ban
dau thich hop cta chung. Khéi dong tat ca cac SFC
trong hé théng (MS, OP, SP). Céc bién trong diéu kién
chuyén tiép ctia SFC Main khong bi anh hwéng bdi
action_SI ngoai trir cac bién Safe = TRUE va Psready
= FALSE. Khi bwé'c PSI cia SFC Main dang hoat dong,
SCA & ché dd khdi tao hé théng vat ly va action_PSI
dworc thuwe thi mét 1an trong méi chu ky quét PLC. Hanh

dong nay phai dwoc thiét ké thi cong dé diéu khién hé
thdng dwoc kiém soat tir trang thai chung sang trang
thai ban dau. Bién PSready = TRUE khi hé théng duoc
kiém soat dat dén trang thai ban dau.

[ ]

—— it

I sl HI'I action_SI |

PSinit
I PSI H N I action_PSI ]

| Spcady

PSTted

e M A anual —— SuUpeTV

Superv
il e Emcrgess AN o e we Sinit

safe

Emerg s

—— it

Hinh 7. SFC chinh
O ché d6 giam sat (sup), cac giam sat vién sé diéu
phéi hoat ddng bang cach cho phép hodc vé hiéu hoéa
cac sy kién cé thé kiém soat. Trong mdi chu ky quét
PLC action-sup thuc hién tuan tw 6 bwéc: Goi FB MS,
dat CED = TRUE, goi FB SP, dat CED = FALSE, goi lai
FB SP, goi FB OP.

O ché d6 tha cong (Man), ngwdi van hanh tryc tiép
diéu phdi hoat déng cta hé thdng. Tat ca cac sy kién
c6 thé diéu khién ban dau bi vo hiéu héa, ngudi van
hanh Iwa chon kich hoat lai tirng sw kién thdng qua
giao dién nguwdi may va trinh ty thwe hién nhw sau:

1) Kiém tra xung dot, néu cé dat Safe = FALSE.
2) Ghi nhé trang thai diéu khién cla giam sat.
3) V6 hiéu hoa tat ca sw kién co thé didu khién.

4) Cho phép ngu®i van hanh kich hoat tirng sw kién
tuy y.
O ché do khan cap (Emg), ngirng x& ly cac sy kién,

thwc hién OP va chi phuc héi lai ché dé hoat dong sau
khi danh gia an toan hoan tat.

Giao dién nguoi- may (HMI) cho phép ngudi van hanh
kiém soat sy thay dbi ctia bién ctia SFC Main.

Nhw vay, hé thong dé xuét xor ly tin hiéu va sw kién &
cac cap khac nhau cla kién truc SCA: Tin hiéu dwoc
xt ly & cip OP, cac su kién dwoc xir ly & cp PS. Giao
tiép gitra PLC va hé théng vat ly (bao gdm cam bién va
co cau chap hanh) dwoc thwe hién thdng qua céc tin
hiéu dau vao/dau ra ctia PLC. Céac su kién dwoc anh
xa vao mot tap bién PLC riéng biét nhdm mé phéng
hanh vi xay ra sw kién trong hé théng.

Qua trinh tdng hop giam sat vién yéu cau mé hinh
hanh vi cda thiét bj & mirc triru twong cao nhdm tranh
bung nd trang thai. Giai doan trién khai tai cAp OP cho
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phép cu thé héa lai cac triru twong nay khi can thiét.
Tuy nhién, cac dac tinh quan trong nhw dé nhay xen
ké, ddng bd hoa khong hoan chinh va lwa chon can
dwoc xac minh truwdce khi trién khai, nhdm dam bao
tinh ding d&n cta mé hinh va giam sat vién, nhw da
duwoc dé cap trong [9]. Phwong phap twong thich véi
cac ngén ng 1ap trinh phd bién trén PLC (LD, SFC
hay IL) va d& ap dung thanh coéng trén cac 6 san xuét
st dung PLC Siemens va cé thé phat trién trinh bién
dich tw dong tao ma PLC tir mo hinh giam sat vién da
tdng hop va rut gon [8]. Phwong phap da thdr nghiém
trén mét cell mé hinh thér nghiém gidng day tai dai Hoc
Sao Dé va giao dién didu khién va giam sat nhw hinh
8. Phuong phap ma bai viét dwa ra lam ré cac budc
trién khai ma [1], [2] chwa lam dwoc va [3] bi gi¢i han
trong gién dd thang.

HE THONG GIA CONG VA PHAN LOAI SAN PHAM

SP khéng dai SPdal

B
B

1]
® |

5
a
g
£

5
H
i
L

0000)

Hinh 8. Giao dién diéu khién giam sat hé théng

5. KET LUAN

Bai bao nay trinh bay mét phwong phap hinh thirc dé
hién thwc héa bo diéu khién giam sat (SCT) trén PLC,
nham diéu phéi hoat dong ddng thdi clia cac thiét bi
coéng nghiép dam bao chuan IEC 61131-3. Phwong
phap gidi quyét 4 van dé ky thuat cbt 16i: Phan tang ré
vai trd clia hé thdng diéu khién va hé thdng dwoc diéu
khién; Tach biét gitra xr ly tin hiéu (OP level) va xu
ly sw kién (PS level); Bam bao khéng c6 bwéc nao bi
kich hoat réi tat ngay trong cung chu ky; OP cho phép
hién thwc chi tiét héa mé hinh triru twong ban dau
Ngoai ra, phwong phap nay con dat dwoc mot sb wu
diém nhu: M6i sw kién dwoc xt Iy 1 1an, sy kién khong
diéu khién luén dwoc phat hién va xt ly ding, sb trang
thai giam, tang kha nang doc va duy tri ma.

cho phép tai st dung phan cirng va phan mém PLC dé
diéu khién tuan tw cac hé théng con.
LOI CAM ON
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duworc tai trog bdi Trwdng Dai hoc Sao D6.

AUTHORS INFORMATION

Nguyen Thi Quyen*, Vu Bao Tao
*Corresponding author: quyennt96.17@gmail.com
Sao Do University.

TAI LIEU THAM KHAO

(11.

12].

[3].

[4].

(3]

[6].

[7].

8.

9.

[10].

S.T. J. Forschelen, J. M. van de Mortel-Fronczak,
R. Su, and J. E. Rooda (2012), Application of
supervisory control theory to theme park vehicles,
Discrete Event Dyn. Syst., Theory Appl., vol. 22,
no. 4, pp. 511-540.

D. Gouyon, J. F. Pétin, and A. Gouin (2004),
Pragmatic approach for modular control
synthesis and implementation, Int. J. Prod. Res.,
vol. 42, no. 14, pp. 2839-2858.

M. Uzam (2012), A general technique for the
PLC-based implementation of RW supervisors
with time delay functions, Int. J. Adv. Manuf.
Technol, vol. 62, no. 5, pp. 687-704.

M. H. de Queiroz and J. E. R. Cury, Modular
supervisory control of large scale discrete event
systems, in Proc. Int. Workshop Discrete Event
Syst., Anal. Control, 2000, pp. 103-110.

W. M. Wonham (2015), Supervisory control of
discrete-event systems: ECE 1636F/1637S
2014-15, Systems control group, Syst. Control
Group, Dept. Elect. Comput. Eng., Univ. Toronto,
Toronto, ON, Canada, Tech. Rep.

R. C. Hill, D. M. Tilbury, and S. Lafortune (2010),
Modular supervisory control with equivalence-
based abstraction and covering-based confilict
resolution, Discrete Event Dyn. Syst., vol. 20, no.
1, pp. 139-185.

A. D. Vieira and E. A. P. Santos (2015),
Implementing PLC supervisory control of
a modular production system with PLCs of
SIEMENS and ROCKWELL AUTOMATION,
Tech. Rep.

L. Feng and W. M. Wonham (2006), TCT:
A computation tool for supervisory control
synthesis, in Proc. 8th Int. Workshop Discrete
Event Syst., Jul, pp. 388-389.

P. Dietrich, R. Malik, W. M. Wonham, and
B. A. Brandin (2002), Implementation
considerations in supervisory control, in
Synthesis and Control of Discrete Event

Systems. New York, NY, USA: Springer,
pp. 185-201.
M. Ahmed, I. Harbi, R. Kennel, J. Rodriguez,

and M. Abdelrahem (2020), Evaluation of the
Main Control Strategies for Grid-Connected PV
Systems, Sustain., vol. 14, no. 18, pp. 1-20, doi:
10.3390/su141811142.

Tap chi Nghién ciru khoa hoc, Truomg Dai hoc Sao D6, $6 1 (93) 2026 37



o THLGUBN |
TAP CHi NGHIEN CUU KHOA HOC, TRUGNG DAI HOC SAO D0

Tap chi Nghién ctru khoa hoc, Trudng Dai hoc Sao D6 (P. ISSN 1859-4190, E. ISSN 2815-553X), thuong xuyén
cong bo két qua, cong trinh nghién ctru khoa hoc va cong nghé ctia cac nha khoa hoc, can bg, giang vién, nghién
clru sinh, hoc vién cao hoc, sinh vién & trong va ngoai nuéc.

1. Tap chi xuat ban 01 s&/quy bang hai ngdn ngir tiéng Viét va tiéng Anh. Tap chi nhan dang cac bai bao khoa
hoc thudc cac linh vuc: Dién - Dién tir - Tu dong hda; Co khi - Dong luc; Kinh té; Triét hoc - Xa hoi hoc -
Chinh tri hoc; Cac linh vuc khac gdm: Céng nghé théng tin; Hoa hoc - Cong nghé thuc phdm; Ngon nglr
hoc; Toan hoc; Vat ly; Van hoa - Nghé thuat - Thé duc thé thao...

2. Bainhan dang 13 nhirng cdng trinh nghién clru khoa hoc chua céng bé trong bat ky an pham khoa hoc nao.

3.  Toa soan chi nhan bai bdo glri online trén website http:/tapchikhcn.saodo.edu.vn. Bai bao guri vé toa
soan dudi dang file dién tir (*.doc *.docx va *.pdf); cudi bai bao, tac gia ghi rd thong tin dia chi lién hé, s6
dién thoai, email va cap nhat théng tin trén website. Bai bao phai dugc trinh bay ding dinh dang, ro rang;
Trudng hop bai bdo phai chinh stra theo thé Ié hoic theo yéu cau cia Phan bién thi tac gid sé cap nhat trén
website. Nguoi phan bién sé do tda soan moi. Toa soan khéng guri lai bai néu khong duoc dang.

4.  Céc cong trinh thudc dé tai nghién ciru c6 Co quan quan ly can kém theo gidy phép cho céng bé cua co
quan (Tén dé tai, ma s6, tén chu nhiém dé tai, cap quan ly,...).

5. Tén bai bao trinh bay bang hai ngén ngir (tiéng Viét va tiéng Anh), font Arial, c& chir 14, in dam, can gitra.

6. Tén tac gia (khéng ghi hoc ham, hoc vi), font Arial, c& chir 10, in dam, cin [é phai; co’ quan céng tac clia cac
tac gia, font Arial, c& chir 9, in nghiéng, can [é phai.

7.  Chir “Tém tat” in dam, font Arial, c& chir 10; Noi dung tédm tat clia bai bao khéng qua 10 dong, trinh bay
bang hai ngdn ngir (ti€ng Viét va tiéng Anh), font Arial, c& chir 10, in thudng.

8. Chir “Tir khéa” in dam, nghiéng, font Arial, c& chir 10; C6 tir 03+05 tir khoa, font Arial, c& chir 10, in
nghiéng, ngan cach nhau béi ddu chdm phay, cudi cling 13 ddu cham.

9. No6i dung bai bao viét bang ti€éng Viét hoac tiéng Anh; Néu la bai bao viét bang tiéng Viét: Tiéu dé tiéng
Viét trudc, tiéng Anh sau; Tom tat tiéng Viét trudc, ti€ng Anh sau; Tir khéa tiéng Viét trudc, tiéng Anh sau;
Néu la bai bao viét bang tié€ng Anh: Tiéu dé tiéng Anh truéc, tiéng Viét sau; Tom tat ti€ng Anh trudc, tiéng
Viét sau; Tir khoa tiéng Anh trudc, tiéng Viét sau.

10. Bai bao duoc danh may trén khé gidy A4 (21 x 29,7cm) c6 dé dai khdng qua 8 trang, font Arial, c& chir 10,
gian dong At least 12pt, Before 3pt, After 3pt; can [é trén 2.5cm, dudi 2.5cm, trai 3cm, phai 2cm; hinh vé
phai ro rang, du nét va duoc dinh dang duéi dang file anh (*.jpg); Phuong trinh, cong thic phai soan thao
bang Mathtype hodc Equation; Phan ndi dung bai bao dugc chia thanh 02 cét, khoang cach cot [a 1cm;
Trong trudng hop hinh vé, hinh anh cé kich thuéc 16n, bang biéu cé doé rong I6n hodc cong thirc, phuong
trinh dai thi cho phép trinh bay duéi dang 01 c6t.

11. Tailieu tham khao dugc s3p x&p theo thir tu tai liéu dugc trich dan trong bai bao.

- Néu la sach/luan an: Tén tac gia (nam), Tén sach/luan an/luan van, Nha xuat ban/Truong/Vién, [an xuat
ban/tai ban.

- Néu |a bai bdo/bao cdo khoa hoc: Tén tac gia (nam), Tén bai bao/bao cdo, Tap chi/Héi nghi/Hbi thao, Tap/
Ky yéu, so, trang.

- Néu 1a trang web: Phai trich dan day du tén website va dudng link, ngay cap nhat.

12. Pinhdangmaubaibaothamkhaotaidiachihttp:/tapchikhcn.saodo.edu.vn/news/detail/198/format_paper
Bai bao sau khi xuat ban sé duoc cong bo trén http:/tapchikhcn.saodo.edu.vn.

THONG TIN LIEN HE:

Ban Bién tap Tap chi Nghién ctru khoa hoc, Trrong Pai hoc Sao Bé

Phong 203, Tang 2, Nha B1, Truong Dai hoc Sao Do.

Dia chi: S6 76, Nguyén Thi Dué, KDC Thai Hoc 2, P. Chu Van An, TP. Hai Phong.

Dién thoai: (0220) 3587213, Fax: (0220) 3882921, Hotline: 0912 107858/0936 847980.
Website: http:/tapchikhcn.saodo.edu.vn

Email: tapchikhcn@saodo.edu.vn

Tap chi Nghién ciiu khoa hoc, Trudng Dai hoc Sao Do, S6 1 (93) 2026



4R, BO CONG THUONG
=2 TRUWONG BAI HOC SAO bO

Dia chi:
- $6 1: S6 76, dudng Nguyén Thi Dué, KDC Thai Hoc 2, phuéing Chu Vin An, thanh phé Hai Phong.

- §6 2: S6 72, duding Nguyén Thai Hoc, quéc 16 37, phudng Chu Vin An, thanh phé Hai Phong.
- Dién thoai: (0220) 3882 269 Fax: (0220) 3882 921 Website: http:/saodo.edu.vn Email: info@saodo.edu.vn

P. ISSN 1859-4190
E. ISSN 2815-553X

S6 1 (93)
2026

Trudng Dai hoc Sao Do

S6 76, dudng Nguyén Thi Dué, KDC Thai Hoc 2, phueing Chu Van An, thanh phé Hai Phong.
Dién thoai: (0220) 3587213, Fax: (0220) 3882 921, Hotline: 0912 107858/0936 847980.
Website: http:/tapchikhcn.saodo.edu.vn/Email: tapchikhcn@saodo.edu.vn.

Giay phép xuat ban s6: 620/GP-BTTTT ngay 17/9/2021 ctia Bo Théng tin va Truyén thong.
In 2.000 ban, khd 21 x 29,7cm, tai Céng ty TNHH in Tre Xanh, cAp ngay 17/02/2011.




