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TOM TAT

Bai bdo nay trinh bay két qua nghién ciru, thiét ké va ché tao mé hinh mé phéng bai do xe
xép hinh nhiéu tang. Nhém tdc gia sir dung bé diéu khién lgp trinh PLC Siemens S7-1200 két hop
phan mém TIA Portal dé Idp trinh va mé phong thudt todn diéu khién. Bai do xe dwoc thiét ké dang
t0a nha vuéng véi co cdu ndng — ha tw déng, tich hop cdc cam bién, cong tic hanh trinh va giao
dién giam sat HMI nham t6i wu héa qud trinh givi va ldy xe. Qud trinh lgp trinh va mé phong cho
phép hé thé’ng hoat dong theo ché do tw dong hodc bc%ng tay, dam bao do chinh xac vi tri, an toan,
va tiét kiém ndng heong. Két qud nghién civu cho thdy mé hinh bdi do xe hoat déng on dinh, ddp g

16t nhu cau thuc té vé bdi do xe thong minh tai cac do thi lon.
Tir khéa: TIA Portal; Bdi dé xe xép hinh; PLC.
ABSTRACT

This paper presents the results of research, design and fabrication of a multi-storey car park
simulation model. The authors use the Siemens S7-1200 PLC programmable controller combined
with TIA Portal software to program and simulate the control algorithm. The car park is designed in
the form of a square building with an automatic lifting and lowering mechanism, integrating sensors,
limit switches and HMI monitoring interface to optimize the process of sending and retrieving cars.
The programming and simulation process allows the system to operate in automatic or manual
mode, ensuring position accuracy, safety and energy saving. The research results show that the car

park model operates stably, meeting the actual needs of smart parking in large cities.
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1. PAT VAN PE

Trong bdi canh d6 thi hoa nhanh chéng
tai Viét Nam, s luong phuong tién ca nhan, dic
bi¢t 1a 0 t0, da gia tang manh m¢&. Tuy nhién,
khong gian danh cho bai d6 xe trd nén ngay
cang eo hep, nhat 13 tai cac thanh phd 16n nhu
Ha Noi va Thanh phé H5 Chi Minh. Diéu nay
dan dén tinh trang un tic giao thong, tran 1an 1&
duong va mat my quan d6 thi, dit ra yéu cau
cap thiét vé giai phap quan 1y va téi uu khong
gian dd xe thong minh [1].

Hé thong bai dd xe ty dong, st dung cac
thiét bi diéu khién 1ap trinh (PLC), giao dién
nguoi-may (HMI) va cong nghé xtr 1y hinh anh,
duogc coi 1a phuong an kha thi dé giai quyét cac
van néu trén. Vi du, dé tai tai Truong Pai hoc
Cong nghiép Ha Noi da nghién ctru hé thong
diéu khién bai dd xe thong minh sir dung PLC
S7-1500 két hop xir Iy anh, bao gdm viéc phan
tich uru va nhuge diém cua béi d truyén thong,
thiét ké khoi diéu khién, diéu khién bang PLC
cung giao dién HMI van hanh hiéu qua [2].

Tuong tu, mot dé tai khac tap trung vao
md hinh diéu khién, giam sat bai giir xe 0 t6 tu
dong, str dung PLC lam b xtr 1y trung tam, tich
hop cong nghé RFID va nhan dién bién sb qua
C# dé nang cao do chinh xac va an toan. H¢
théng van hanh hoan toan ty dong trong qua
trinh giri va tra xe, dong thoi c6 ché do chay tay
du phong dé xur 1y su ¢d [3].

O tim quéc té, cac nghién ctru ciing
ghi nhan xu hudng tmg dung PLC va SCADA/
HMI trong céc hé théng bai dd xe tu dong. Mot
cong trinh tin dung PLC Siemens Step 7 két
hop phan mém WinCC Flexible Advanced dé
thiét ké bai d6 xe hoan toan tu dong, cho phép
giam sat tir xa va diéu khién hiéu qua mo hinh
dd 6 chiéc xe qua cac khoang thoi gian khac

nhau, thé hién tinh linh hoat va giam thiéu thao
tac thu cong [4].

Tai Viét Nam, thi truong hé thong bai
dd xe thong minh dang trén da ting trudng
nhanh chong véi toe d du kién gan 19% va gia
tri thi trudng udc dat gan 100 triéu USD vao
nam 2029. Nhirng cong nghé nhu cam bién siéu
am, nhan dién bién s6 va hé thong hudéng dan
dd xe dugc du doan s& dong vai tro then chdt
trong twong lai gan [5].

Tu thyc trang trén, viéc thiét ké va xay
dung hé thong bai dd xe tu dong, t6i wu khong
gian, an toan, linh hoat va dé van hanh khong
chi dp tmg nhu cau hién hitu ma con gop phan
tich cuc vao muc ti€u xay dung do6 thi thong
minh. Do d6, viéc nghién ctru, thiét ké va ché
tao mo hinh mo phong bai dd xe xép hinh nhiéu
tang 14 phu hop va cap thiét trong tinh hinh hién
nay.

2. BQ PIEU KHIEN PLC S7-1200 VA
PHAN MEM TIA PORTAL

So d6 mo phong hoat dong cuia hé théng
bai dd xe xép hinh hai t?mg duoc thuc hién trén
phan mém TIA Portal V16. Hé thong nay sir
dung mét s6 khdi chinh nhu: bo diéu khién 1ap
trinh PLC Siemens S7-1200, giao dién giam
sat HMI KTP700 Basic, cac cam bién quang —
tir, cong tac hanh trinh va co cdu chap hanh 13
dong co dién [6, 7].

Trong diéu khién ty dong co thé sur
dung nhiéu loai PLC khac nhau (S7-200, S7-
300, S7-400, S7-1200, S7-1500...), mdi loai
¢6 uu — nhuge diém riéng tiy tng dung. Trong
nghién ctru nay, nhom tac gia lwa chon PLC S7-
1200 CPU 1214C DC/DC/Rly (hinh 1). Pay la
dong PLC thé hé méi, c¢6 chi phi hop 1y, kha
ning mé rong linh hoat va dugc tich hop cong
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truyén thong Profinet. Thong s ky thuat chinh
cua PLC S7-1200 CPU 1214C dugc trinh bay
trong bang 1.

Hinh 1. Bo PLC §7-1200

Bdng 1. Théng sé ky thudt chinh ciia PLC S7-1200

CPU 1214C

Théng sb Gia tri
Ngudn cung cap 24 VDC
B0 nhd chuong trinh 100 KB
B6 nh¢ dir liéu 50 KB
Tich hop 1O 562 mg wio o
Cdng truyén thong PROFINET (Ethernet)
Sé luong module md 8 module tir} hiéu, 3
rong module truyén thong
Chu ky quét 1 us/l€nh logic co ban

TIA Portal 13 nén tang phan mém tich
hop ctia Siemens dung dé 1ap trinh, cdu hinh
va giam sat cac thiét bi tu dong hoa. Phan
mém bao gdm cac cong cu nhu STEP 7 (lap
trinh PLC), WinCC (thiét ké HMI/SCADA) va
Startdrive (c4u hinh bién tan) trong mot moi
truong théng nhat. TIA Portal cho phép thiét
ké, mo6 phong va kiém thir chwong trinh PLC,
giao dién HMI ngay trén may tinh, gitp giam
thiéu 18i va tiét kiém thoi gian trién khai. Uu
diém nodi bat cua TIA Portal 13 giao dién truc
quan, d(‘A)ng b0 cao, dé mo rong va hd trg nhiéu
thiét bi Siemens tir S7-1200, S7-1500 dén céc
hé thong cong nghiép 16n. Trong dé tai bai d6
xe xép hinh, TIA Portal dugc st dung dé lap
trinh PLC S7-1200, thiét ké HMI KTP700 va
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mod phong toan bd hoat dong hé théng. Giao
dién ctia phan mém duoc trinh bay ¢ hinh 2 va
hinh 3.

Learn Slemens TIA Portal 57-1200 PLC
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Hinh 2. Giao dién chinh

Learn Siemens TIA Fortal 57-1200 PLC
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Hinh 3. Giao dién mo phong
3. KET QUA NGHIEN CUU
3.1. Thuét toan diéu khién

Thuat toan diéu khién PLC bat dau khi
hé théng nhan Iénh gt hodc léy xe. O ché do
Auto, PLC ty dong chon 6 tréng hodc 6 can
14y, diéu khién co cAu nang — ha di chuyén dén
dung vi tri. O ché d6 Manual, nguoi van hanh
c6 thé thao tac thu cong cac budc dua xe vao
hodc ra. Khi xe da dén vi tri cét/léy, PLC xac
nhan trang thai va hoan tat chu trinh. Trong moi
truong hop, chirc nang Reset dam bao hé théng
tré vé trang thai ban dau an toan.

bé giam sat va thao tac diéu khién, hé

théng str dung man hinh HMI KTP700 Basic. &
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Thiét bi nay c6 man hinh cam tng tryc quan,
cho phép hién thi trang thai 6 giri xe, sd vi tri
tréng, ché d6 van hanh Auto/Manual, déng thoi
cho phép nhap 1énh truc tiép tir ngudi dung.
Céc thong s chinh ctia man hinh HMI KTP700
dugc trinh bay trong bang 2.

51AlI

Hinh 3. Thudt toan diéu khién PLC

Bdng 2. Cdc théng s6 chinh ciia man hinh HMI

KTP700 Basic
Théng sb Gia tri

, s 7 inch, d¢ phan giai
Kich thudc man hinh 300480
Kiéu man hinh TFT, cam tng
S6 luong phim cing 8 phim diéu huéng
Giao dién truyén thong | PROFINET/Ethernet
B0 nh¢ du an 12 MB
Ngudn cung cap 24 VDC

3.2. Ché tao mé hinh

Sau khi hoan thanh qua trinh mo6 phdng
trén phan mém TIA Portal va kiém chtng logic

cokhivietnam.vn

diéu khién, nhom tién hanh ché tao md hinh
thuc té. Cac budce chinh gdom:

« Lap rap phan cimg: Lap PLC S7-1200,
HMI KTP700 Basic, cam bién, dong co nang —
ha, ngudn cap va khung co khi phu hop.

« Thiét ké va gia cong co khi: Ché tao
khung bai dd xe xép hinh nhiéu tang, bd tri co
cAu di chuyén ngang va nang ha theo dung kich
thudc va mo hinh da mo phong.

« Lap dat va di day hé thong: Két ndi
PLC véi cac cam bién, dong co va HMI, dam
bao an toan dién va tinh thim my.

« Nap chuong trinh va kiém thi: Tai
chuong trinh ¢3 mé phong vao PLC, kiém tra
tung ché do hoat dong (tu dong va tay), hi¢u
chinh tham sb cho phu hop thyc té.

3.3. Quy trinh hoat dfong

Cap ngudn cho mé hinh véi bo ngudn
24V va ngudn bo diéu khién dugc hién man
HMI. Trén man HMI c6 nit 4n On va Off; ta
di 4n On, nat On sang, bai dd xe bit hoat dong,
khi d6 cac khung dang ¢ vi tri géc mic dinh.
Quy trinh hoat dong tu dong nhu sau:

Budc 1: Xe di chuyén dén vi tri IN/
OUT, nguoi van hanh chon chirc nang guri xe
hodc lay xe trén man hinh HMI.

Bud6c 2: PLC kiém tra trang thai cac 6
do; néu gui xe, hé thong tu dong tim 6 trong gan
nhat; néu lay xe, xac dinh ding vi tri xe can lay.

Budc 3: PLC phat 1énh diéu khién co
cAu ning — ha va di chuyén khung chira xe dén
dang vi tri da xac dinh.

Buoc 4: Xe duoc dua vao/ra 6 do; cam
bién va cong tac hanh trinh xac nhan vi tri va
trang thai xe.
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Budc 5: PLC cap nhat thong tin 1én
HMI, hién thi trang thai 6 (tréng/dang co xe),
vi tri khung nang va qua trinh hoan tat.

Budc 6: Trong sudt qué trinh, hé thong
c6 co ché dirng khan cap dé dam bao an toan va
ché do van hanh tay du phong khi xay ra sy co.

Budc 7: Sau khi hoan tat chu trinh giri/
lay xe, hé thong tré vé trang thai san sang cho
yéu cau tiép theo.

Ngoai ra, hé théng con ¢6 ché do diéu
khién tay, ché do nay duogc su dung khi hé¢
thdng gip su c¢b hodc can bao tri. Trong ché do
nay, nguoi van hanh truc tiép diéu khién céc co
cAu nhu nang — ha, tinh tién khung xe, ra/vao
xe théng qua cac nut nhan hodc giao dién HMI
thay vi chuong trinh tu dong. Cac thao tac dugc
thuc hién thu cong theo tirng budc, c6 giam sat
trang thai cam bién dé dam bao an toan. Ché do
nay giup ky thuat vién chu dong xir 1y su cb,
dua hé théng vé vi tri an toan va sin sang khoi
dong lai ché do tu dong khi hé thong on dinh.

4. KET LUAN

P3a mo phong thanh cong hé thong bai
dd xe xép hinh nhiéu ting trén phan mém TIA
Portal, hoat dong on dinh theo cac ché do gui
va lay xe tu dong. Pong thoi xay dung duoc
thuat toan diéu khién, lap trinh PLC S7-1200
va giao dién giam sat HMI KTP700 Basic.

P thiét ké va ché tao thanh cong mo
hinh mé phong hé théng bai dd xe hoat dong
theo trinh tu: kiém tra vi tri tréng, diéu khién co
céu nang — ha va di chuyén dén dung 6 chira xe;
xe vao/ra dugc xac nhan qua cam bién va trang
thai hién thi chinh xac trén HMIL.
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