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This paper presents the results of implementing and building a practice
model of centralized control with distributed I/O based on PLC
S7.1500 for students majoring in Automation. The central controller
(PLC) and remote data acquisition device (Remote 1/O) in the model
are designed based on a modular structure, that allows flexible
execution of various problems without causing changes too large on the
hardware structure of the system. The flexible system scalability
facilitates the development of practical content for different modules in
the training program, as well as serves as a foundation for the
implementation of further studies. Currently, based on the hardware
model, there are 09 practical exercises were built to meet the
requirements of providing knowledge and skills in connection,
programming, control, monitoring and operation of distributed control
systems. Experimental results on the model show that the system works
well, the problem of data collection, processing and communication
between the PLC controller - ET200SP - the board status LED system
is done quickly and accurately.

XAY DUNG MO HINH THU'C HANH PIEU KHIEN TAP TRUNG VOI VAO/RA
PHAN TAN TREN NEN PLC S7.1500
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Noi dung bai bao nay trinh bay két qua vé viéc trién khai xay dung mo
hinh thuc hanh didu khién tap trung véi vao/ra phan tan trén nén PLC
$7.1500 cho sinh vién chuyén nganh Ty dong hoa. Bo diéu khién trung
tam PLC va thiét b thu thap dir liéu tir xa (Remote 1/0) trong md hinh
duoc thiét ké dia trén cdu trac md dun cho phép thuc hién mém déo cac
bai toan khac nhau ma khong gy nén nhitng bién ddi qua 16n vé céu
trac phan cing cua hé thong. Kha nang mo rong hé thong linh hoat tao
diéu kién thuan lgi cho viéc xay dung noi dung thuc hanh cho cac hoc
phan khac nhau trong chuong trinh do tao, ciing nhu lam nén tang trién
khai cac nghién ctu tiép theo. Hién tai dwa trén mé hinh phan ctng da
xay dung duge 09 bai thyc hanh dap tmg yéu cau cung cap kién thirc va
k§ ning vé& dau ndi, 1ap trinh, diéu khién, giam sat va van hanh hé théng
didu khién c6 yéu t6 phan tan. Két qua chay thuc nghiém trén mé hinh
cho thiy hé thdng hoat dong tét, van d& thu thap, xir Iy dir liéu va truyén
thong gitta bo didu khién PLC - ET200SP — hé thong dén LED trén
board trang thai duogc thuc hién nhanh va chinh xac.
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1. Gigi thigu

Bo diéu khién logic kha trinh PLC S7.1500 ra doi nam 2013 danh dau sy phat trién dinh cao
cua tu dong hoa, mang dén nhitng hiéu nang vuot troi trong moi tng dung. Ching c¢6 kha ning
thay thé cho b diéu khién PLC S7.1200 xét vé& d6 nho gon, linh hoat, tién loi; cling nhu PLC
S7.300 xet vé tinh nang xir Iy thong tin, chirc nang diéu khién va kha nang truyén théng manh mé
dira trén nén giao thixc mang PROFIBUS va PROFINET. Ngdy cang nhiéu cac nghién cuu thuge
cac linh vuc khac nhau dugc thuc hién trén bo diéu khlen PLC S7.1500 cho thiay mutc d6 phd
bién cua bo diéu khién nay [1] — [3]. Cung vdi su phat trién cua khoa hoc va cong nghg, viéc tng
dung thanh tyu cta ty dong hoa vao trong san xuit di trd thanh xu hudng tat yéu [4], [5]. PLC da
va dang thé hién duoc nhitng wu diém vuot troi ciia minh trong cac ung dung cong nghiép.

Diéu khién tap trung 1a cdu trac diéu khién duoc wu tién Iya chon thiét ké ddi voi cac hé théng
nho va vira. Tuy nhién, ty dong hoa ngay nay c6 xu huéng thay thé cac h¢ thdng diéu khién tap
trung truyén thong bai cac hé thong diéu khién phan tan dua trén cac yéu td co ban cua hé théng
tu dong hoa: PLC, mang truyén thong cong nghiép, cac thiét bi theo doi giam sat qua trinh va
thuat toan lam viéc véi nhirng hé thong phuc tap [6]. Su phé bién cua cac hé thong didu khién c6
yéu t6 phan tan hién dai doi hoi sinh vién chuyén nganh k¥ thuat noi chung va ty dong hoa néi
riéng can phai co nhiing Kién thirc va k¥ ning thuc hanh lién quan. Vi vy ma co s& vat chat trang
thiét bj phong thuc hanh thi nghiém 1a mét trong nhitng yéu té dic biét quan trong quyét dinh rat
Ién dén chit lwong dao tao. Cac co s gido duc dao tao chuyén nghiép ludn chu trong dau tu xiy
dung céc trung tdm thuc hanh/thi nghiém [7] — [9]. Bén canh do, su phat trién cua cudc cach
mang cong nghiép 4.0 va chuong trinh chuyén doi s6 toan cau ciing da dan den nhiéu ‘nghién cau
méi tap trung vao viée x4y dung cac trung tim/phong thi nghiém chuyén vé PLC nham phuc vu
cac du an cong nghiép [10], [11]. Hién nay Truong Pai hoc Cong nghé thong tin va Truyén thong
(PHCNTT&TT) da dau tu cho Khoa mét s6 mé hinh thuc hanh 1ap trinh PLC, nhung trong s6 d6
c6 dén 90% cac mé hinh x4y dung dua trén ciu trac hé thdng diéu khién tap trung khong co cac
yéu t6 phén tan.

Xuat phat tir nhitng yéu t6 thyuc tién néu trén, két hop vai su thiéu hut mé hinh thuc hanh lién
quan dén cau trac diéu khién phan tan trén nén PLC thuc day nhom tac gia nghién ctru, dé& xuét,
xdy dung mé hinh thuc hanh duoc trinh bay cu thé trong cac muc tiép theo cua bai bao nay.

2. M hinh phan cing
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M hinh thye hanh duogc xay dung theo c4u tric mé dun va dugc lap dat nhu trong Hinh 1.
Céac md dun chinh bao gom bd diéu khién trung tdm PLC S7.1500 (Hinh 2); mé dun mé réng
(Hinh 3); Board remote (Hinh 4).
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Hinh 3. Hinh dnh mé dun mao réng

3. Xay dung bai thwe hanh/thi nghiém

Hinh 4. Board remote ET200 SP

Céc thiét bi trong hé théng dugc ghép ndi va trao doi thong tin qua giao thic mang
PROFINET. Bia chi phan cing cia cic mo dun SM trén PLC va trén ET200SP dugc quy dinh
phii hop Vai vi tri sap xép vat 1y thyc té cua thiét bi; dia chi IP cua cac thiét bi PC, PLC,
ET200SP déu phai dugc quy dinh rd rang, khong trung lap, va phai dugc ghép ndi vao cing mot
I6p Subnet mang; Thong tin chi tiét vé dia chi phan ctmg va dia chi IP cua ting thiét bi duoc dé

cap tai Bang 1.

Bang 1. Pia chi quy dinh cua thiét bj trén mé hinh thue hanh

Thiét bi Mé dun Pia chi phan cirng/dia chi IP
PLC CPU 1516-3PN/DP géa;h;)pgéhvéo s0: 10.0 dén 13.7I;W}3ig ’chi\;%are;)séz E0.0 dén
.7; Pia chi ngd vao tuong tu: én ; Dia chi ngd ra
S7.1500  AIB/AQ4/DIS2/DQ32 1 1 QWO dén QW6: Dia chi IP: 192.168.0.11
ET200sp _\M155-6PN/2 HF Dia chi ngs vao s6: 120.0 dén 121.7; Pia chi ngd ra sd: Q8.0 dén
DI8/DQ8 x24VDC Q9.7; bia chi IP; 192.168.0.1
PC Dia chi IP: 192.168.0.100

Danh sach ndi dung cac bai thyc hanh duoc liét ké trong bang 2.
Bang 2. Danh sdach cac bai thuc hanh

STT  Hédidukhign  \gonnel Bai thye hanh
* lap trinh :
1 LAD bieu khién dong co
2 biéu khién hé thong dién trong nha
3 e e x Diéu khién hé thong bao dong cira
4 \I;gipvgrénrg Sdgeu khicn Di{%u khién hé th(f)ng den giao t}}()ng' )
5 FBD biéu khién hé thong bang chuyén dém san pham
6 Diéu khién hé thong cira cong ra vao cuia cong ty
7 Diéu khién hé thong khoan chi tiét
8  Lap trinh diéu khién LAD Diéu khién chiét rot dung dich
9 véi vao ra tuong tu FBD biéu khién khuay tron
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Noi dung, mé hinh va thut toan timg bai thuc hanh dugc thé hién trong Bang 3.

Bang 3. M6 hinh va thudt toan cac bai thuc hanh

Bai thuc hanh/ M6 hinh thuc hanh Thuit toan
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Bai thwe hanh/ M6 hinh thwe hanh

Thuit toan
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Bai thuc hanh/ M6 hinh thwe hanh

Thuit toan

Piéu khién h¢ thong dén giao thong
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Bai thuc hanh/ M6 hinh thwe hanh

Thuit toan
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Bai thuc hanh/ M6 hinh thyuc hanh Thuit toan
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4. Két luan

Mo hinh thuc hanh didu khién tap trung voi vao/ra phan tan duoc xdy dung theo huéng ma,
linh hoat, dép tng yéu ciu xay dung céc bai thuc hanh cho nhiéu hoc phan dao tao khac nhau tir
md phong dén dau ndi diéu khién giam sat thiét bi/ hé thong thyuc. Dya trén kién trac phan cang
san c6 ctia mo hinh co thé xdy dung duoc mot hé thong dao tao tir xa thong qua web giup sinh
vién c6 thé thuc hanh truc tuyén qua mang ma khong can tham gia hoc truc tiép, dong thoi kich
thich viéc hoc cua sinh vién théng qua mét s6 thiét bi cong nghé yéu thich ngoai may tinh nhu
dién thoai, may tinh bang...

M5 hinh dong thoi ciing 1a nén tang gop phan mé rong thém nhiéu dé tai nghién ctru khoa hoc
nham tiép can cudc cach mang cong nghiép 4.0, tao diéu kién xay dung cac hé thong ty dong hoa
hién dai mang tinh chét lién nganh, dac biét 1a su két hop cia cong nghé thong tin va ty dong hoa
gitp sinh vién, giang vién, nha nghién ciru va cac ddi tuong quan tim khac co thé hiéu sau sic
hon vé vai tro cua hé théng diéu khién phan tan két hop voi cong nghé hién dai gidng nhu mét sb
nudce trong khu vue Dong Nam A da 1am [10], [11].
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