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TOM TAT

Nghién ctru nay dwa ra giai phéap cai thién, hién dai hoa méi trudng giang day nham tac
dong tich cuc dén viéc tiép thu cac kién thirc ciia nguoi hoc cling nhu viée quan 1y cia co s&
day hoc. Muc tiéu 1a thiét ké hé théng dé diéu khién va giam sat céc thiét bj mot cach tu
dong dé hd trg cho giang vién, ngudi hoc va ngudi quan ly mot cach tot nhat. Bai bao nay
trinh bay wng dung TIA PORTAL, Siemens LOGO! diéu khién va giam sét thiét bi dién
trong phong hoc thong qua mang LAN. Thiét bi mdi phong hoc duoc diéu khién qua LOGO!
Siemens, cac LOGO! Siemens phong hoc duogc két néi véi nhau qua mang LAN. Sir dung
phan mém TIA PORTAL dé thiét ké giao dién giam sat va diéu khién céc thiét bi trong
phong hoc.

Tuw khoa: Siemens LOGO!, Tia Portal, mang LAN, LOGO! 0BAS, Ethernet Switch.

1. PAT VAN PE

Ngay nay, gido duc Ia vin d& dugc quan tim hang dau & tat ca cAc quéc gia trén thé
gidi. Vi vay, méi truong giang day s€ gop phan anh huong truc tiép dén viec tlep thu cac
kién thirc cua nguoi hoc, cu thé hon 1a phong hoc truc tiép. Muc dich 1a thiét ké hé thong
diéu khién, giam sat cac thiét bi dién trong phong hoc mét cach tu dong dé gitip cho nguoi
hoc va giang vién duoc t6i wu hoa trong cong viéc giang day va hoc tap bang cac thiét bi va
phuong phap hién dai, linh hoat va cap nhat. Bong thoi, hé thong co thé canh béo khi co
ngudi vao phong hoc trai phép. Str dung hé thdng diéu khién va giam sat tuong minh dé thao
tac, van hanh, quan sat ciing nhu tiét kiém chi phi bang céch tng dung nhiéu thiét bj diéu
khién LOGO! 0BAS két néi, giao tiép dir lidu v6i nhau qua mang LAN. Két hop véi giao
dién HMI dugc hd tro trong phan mém TIA PORTAL gidp cho viéc thiét ké mot giao dién
diéu khién, giam sét tir xa linh dong, truc quan, dé dang phat hién va stra chira cac thiét bj hu
hong. Bong thoi, cac ché do didu khién tu dong da tiét kiém duoc thoi gian dau gio va cudi
gio dé bat tat thiét bi, canh bao khi c6 ngudi vao phong hoc trai phép nham ngin ngira mat
cip, phé hoai thiét bi.

2. NQI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Téng quan vé giai phap diéu khién thiét bi phong hec qua mang LAN
2.1.1. Mt sé dé tai diéu khién va giam sat phong hoc
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A 2

Theo nghién ctu “Thiét ké hé théng didu khién thiét bji dién hiéu qua tiét kiém” cua
Pham Ty Phu, sir dung cac cam bién hong ngoai thu dong PIR, cam bién nhiét do va chip dém
thoi gian thuc dé thuc hién thiét 1ap céc ché do hoat dong. Céc ché do hoat dong dugc thiét 1ap
dya vao lich lam viéc cua tung phong trong ngay. Hé thong chi diéu khién don 1¢ cho mot
phong hoc. Bé diéu khlen giam sat, truyén dit liéu duoc nhiéu phong hoc phai c6 cong cu OPC
SERVER va phan mém chuyén dung. So d6 khdi bo diéu khién duoc thé hién ¢ Hinh 1 [1].
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Hinh 1. So d6 khdi bo diéu khién

Véi nghién ciu “Ung dung LabVIEW va Semens LOGO! diéu khién va giam sat thiét
bi dién trong phong hoc théng qua mang LAN”. Tac gia da chi ra hé théng ung dung
LOGO!0BA7 cua Siemens dé diéu khién cac thiét bi dién va sir dung phan mém LabVIEW
dé thiét ké giao dién giam sat. Do cong cu OPC SERVER trong LabVIEW khéng hé tro giao
tiép voi LOGO!0BA7 qua Ethernet. Nén dé giao tiép dugc gitra phan mém LabVIEW va
LOGO!OBAT7 can phai sir dung VisualBasic.Net dé viét chuong trinh OPC. So do khéi hé
thdng diéu khién dugc thé hién ¢ Hinh 2 [2].
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Hinh 2. So d6 khéi hé théng diéu khién.
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2.1.2. Vdn deé va gidi quyét van dé

Hé thdng diéu khién cac phong hoc phai diéu khién va truyén thong duoc dir liu gitra
cac phong hoc théng qua mang LAN, str dung phan mém TIA PORTAL dé giao tiép giita
LOGO!0BAS v&i HMI dé thiét ké giao dién giam sat tir xa.

Giai phap sir dung LOGO!0BAS8 dé diéu khién cac thiét bi dién va str dung phan mém
TIA PORTAL, PLC S7-1200, man hinh HMI dé thiét ké giao dién diéu khién, giam sat.
LOGO!0BAS la dong LOGO! méi caa hang SIEMENS, c6 chirc ning truyén thong qua
mang Ethernet, viéc doc/nap chuong trinh hay viéc truyén nhan di liéu diéu duoc thuc hién
gua mang LAN.

Hé thdng st dung Siemens LOGO! ¢6 d6 6n dinh cao, gia thanh ré, dé sir dung, cd thé
thay d6i chuong trinh nén hé théng linh hoat, tich hop nhiéu chic nang. Chinh nhimg wu
diém do, Siemens LOGO! dugc lya chon cho tng dung nay. Véi 0BAS thich hop cho nhiing
g dung nho, 6 gia thanh thap, két ndi duoc mang LAN gilip cho viéc két néi vai may tinh
mot cach d& dang. M&i phong hoc st dung mot 0BAS diéu khién cac thiét bi, cac 0BA8 nay
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duogc két ndi voi mang LAN va duoc didu khién, giam sét qua giao dién dugc lap trinh trén
HMI va PLC S7-1200 cai dat trén may tinh, théng qua phan mém trung gian TIA PORTAL
gilp viéc truyén nhan dit liéu véi nhiéu phong thong qua mang LAN, tao sy linh hoat trong
viéc quan ly toan bo hé théng phong hoc.

2.2. Phwong phap nghién ciru

Thuc nghiém trén thiét bi day hoc tai phong thuc hanh Khoa Dién-Dién tir trudng Cao
dang cong nghiép Hué. Thiét bi diéu khién, giam sat dwoc 1ap trinh trén HMI, PLC qua phan
mém TIA PORTAL dit tai phong thuc hanh, dwoc thé hién & Hinh 3. Thiét bi két ndi vao/ ra
vé6i Siemens LOGO! thuc hién dau néi trén ti dién diéu khién, duoc thé hién & Hinh 4. Dit
liéu duoc truyén qua Ethernet Switch dugc thé hién & Hinh 5.

M3i phong hoc duoc thuc nghiém trén mot cabin thuc hanh gom cac thiét bi diu vao/ra voi
Siemens LOGO! duoc lap trén cabin va ti diéu khién duoc thé hién & Hinh 6. Hé thong giam sét,
diéu khién bao gdm may tinh, man hinh HMI, Ethernet Switch thuc hién trén ban thuc hanh.

ittt

Hinh 5. Ethernet Switch Hinh 6. Cabin I3p dat
2.3. Phwong phap diéu khién

Phuong phap diéu khién dugc mo ta ¢ Hinh 7. Tin hiéu diéu khién trén giao dién HMI
dugc lap trinh qua phan mém TIA PORTAL duoc truyén/ nhan qua mang LAN. Céc thiét bi
dau vao/ ra tai cac phong hoc duoc ndi truc tiép qua ngd vao/ra vao Siemens LOGO! Tir d6
dir liéu duoc truyén qua mang LAN dén SERVER va dén PLC, PC va HMI dé nhan va
truyén tin hiéu didu khién. Siemens LOGO! va cac thiét bi diéu khién dit tai tu dién diéu
khién tai mdi phong, PLC, HMI, Ethernet Switch dit tai phong diéu khién. Nguoi diéu khién
c6 thé giam sat hozc diéu khién trén man hinh HMI, dong thoi co thé diéu khién tryc tiép tai
céc tu diéu khién dat trong phong [3].
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Hinh 7. So d6 diéu khién tong quan quan mang LAN

3. KET QUA VA THAO LUAN

3.1. So' dd két ndi thiét bi vao/ra véi Siemens LOGO! tai mdi phong hoc
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Hinh 8. So dd két néi thiét bi vao/ra véi Siemens LOGO!

Trong so d6 nay cac thiét bi két ndi voi ngd vao Siemens LOGO!: Cong tic chuyén ché
do tu dong/ bang tay, 3 cong tac diéu khién 3 day den, 3 cong tic diéu khién 3 day quat, 1
cam bién hong ngoai, cng tic diéu khlen Amly, cdng tic diéu khién may chiéu, cong tic hd
trg, cong tic du phong. Thiét bj két néi voi ngo ra Siemens LOGO!: Ro le trung gian diéu
khién day dén 123, day quat 123, Amly, may chiéu. Do Siemens LOGO! OBAS chi ¢6 8 ngd
Va0 va 4 ngd ra nén can gan thém mé dun mé rong ngd vao ra, duoc thé hién ¢ Hinh 8 [4].

3.2. Giao dién diéu khién va giam sat

Giao dién diéu khién va gidm sat duoc thiét ké trén phan mém TIA PORTAL V16. Pay
la phan mem tich hop dé 13p trinh, dieu khién PLC, HMI, bien tan, hé thong.... c6 khd nang
truyén thong Ethernet dé dang giao tiép PLC, HMI va Siemens LOGO! cua mdi phong hoc,

ddng thoi ¢6 the tao ra giao dién nguoi ding vai nhitng hinh anh tryc quan, sinh dong rat ph
hop cho viéc thiét ké giao dién dieu khién va giam sat, dugc thé hién ¢ Hinh 9 va Hinh 10.
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Hinh 9. Man hinh giam sat diéu khién chinh
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Hinh 10. Man hinh gidm sat diéu khién

3.3. Thong s6 khai bao cho truyén thong giira cac thiét bi qua mang LAN

HA5H8 x A Zk9c BREE
DiagramMode | Network Project

=, [~ BE= | ° | Keepactualvalues [gg | Snapshot % 8 | copy
HMI_LOGO DATA

Name Data type Offset | Startvalue

N 5 AT 2 = ce Bool 3 0.0 false

|t Fepd Wit e Yt & oni & et it : @ AutolMan “Boal 0.1 false

Lk i s @@= ap Bool 02 false
¥ Ahen e 5 am= cTB2 Bool 03
o oeere pomersg - 6 |4 = o3 Boal 04
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ST [] 8 |4 = cTqQ2 EBool 06
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] Y. 15 40 = Q1 Bool 15 falze

WIILIIIT] 1 1 16 |40 = Qz Bool 16 false

17 €@ = Q3 Bool 17 false

18 @@ = AL Bool 20 false

14 _ 19 @ = MC Bool 21 false

Hinh 11. Két néi thiét bi qua mang LAN Hinh 12. Data block cua thiét bi vao/ra

MGi thiét bi Siemens LOGO! dugc khai béo vai 1 dia chi IP. Thiét bi PLC, HMI s& c6 céc
dia chi IP twong rng cung 16p véi cac Siemens LOGO! ctia moi phong. Moi phong dugc tao mot
Datablock DB riéng dé diéu khién va giam sat thong qua HMI, dugc thé hién ¢ Hinh 11 va 12.

& nin [Network input] X
—_— BE NQT [Network output] x
Parameter | Comment |
Parameter | Comment |
Read value from Parameter
O Local variable memory (VM) R =
@ Remote device () Local variable memory (VM)
() Diagnostic (®) Remote device
Remote device Remote device
Device/IP address: IP address. ~ Device/lP address: IP address ~
IP:192.168. 0. 3 IP: 192.168. 0. 3
Device type: S7-compatible devices  + Device type: S7-compatible devices
TSAP: 02.00 TSAP: 03.00
Block type: DB ~ Block type: DB ~
pe: ol beE o[l Bt of|[ DB: oI DBB: 1= sit 2501
Cancel | rep cancel | el

Hinh 13. Théng s6 thiét bi dau vao Hinh 14. Thong sb thiét bi dau ra

Dé 0BAB ¢6 thé giao tiép qua mang duoc can phai khai bao qua thugc tinh Connection
thong qua phan meém LOGO! Soft Comfort. Thong s6 TSAP:03.00 la thong s6 dé co the su
dung thu vién 1ap trinh giao tiep véi 0BA8. Thong so thiet bi dau vao va thiet bi dau ra dau
ra duoc thé hién ¢ Hinh 13 va Hinh 14.
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3.4. Nguyén ly hoat dong cia hé théng

Hinh 15. So d6 mach diéu khién cho mét phong hoc

Chuyén ché d6 tu dong/bang tay duoc thay doi trén man hinh giam sat. O ché do tu
dong, néu dung gio hoc va cam bién nhan biét c6 ngudi thi mach s& diéu khién tu dong bat
dén, quat, Amly, may chiéu, hét gio hoc ty dong tat. Néu ngoai gid hoc c6 nguoi vao phong
cac thiét bj s& khong hoat dong, trén man hinh gidm sét phat tin hiéu canh béo. Ché do bing
tay thi cac thiét bi mdi phong hoc dugc diéu khién bang céc cong tic dén CTP1, CTD2,
CTD3, cong tic quat CTQ1, CTQ2, CTQ3, cong tic Amly CTAL, cong tic may chiéu
CTMC trén ta dién dat tai mdi phong hoic trén man hinh giam sat HMI. So d¢6 mach diéu
khién cho mét phong hoc duoc thé hién & Hinh 15 [5].

3.5. Két qua

Trén man hinh hién thi chinh thé hién P1, P2, P3 c4c quat dugc bat. P4, P5, P6 cac dén
dugc bat. P7, P8 méy chiéu va am ly duoc bat, dugc thé hién ¢ Hinh 16. Bé diéu khién duoc
cac quat P1 thi tai man hinh hién thi P1 ta chon ché d6 bang tay, bat cac cong tic diéu khién
quat ON, thé hién ¢ Hinh 17. Tin hiéu ngd ra Q1, Q2, Q3 tir LOGO cép dién cho Quat 1,
Quat 2, Quat 3 phong P1 hoat dong, thé hién & Hinh 18. Dé diéu khién duogc cac dén phong
P4 ta chon ché d6 bang tay, bat cac cong tic didu khién dén ON, thé hién & Hinh 19. Tin hiéu
ngd ra Q4, Q5, Q6 tir LOGO cép dién cho Bén 1, Pén 2, Pén 3 phong P4 bat sang, thé hién
& Hinh 20. B¢ diéu khién dugc Amly, may chiéu phong P7 ta chon ché d¢ bang tay, bat cong
tic didu khién Amly, méy chiéu ON, thé hién & Hinh 21. Tin hiéu ngd ra Q7, Q8 tir LOGO
cép dién cho Amly, méay chiéu phong P7 hoat dong, thé hién & Hinh 22. Cac phong hoc con
lai diéu khién tuong tu. Két qua ta cd thé diéu khién thiét bi tat ca cac phong & man hinh
HMI théng qua mang LAN, dong thoi gidam sat dugc hé thong dé dang, tuong minh qua giao
dién duoc thiét ké trén phan mém TIA PORTAL.
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Hinh 21. Man hinh hién thi P7 Hinh 22. Tin hiéu ngd ra Q7, Q8
3.6. Han ché

Két qua bai bao da giai quyét duoc van dé dat ra, tuy nhién, dé diéu khién va giam sat
dugc hé thdng thi cac phong hoc phai trang bi dong bg hé théng mang LAN, nén chi phi ban
dau kha cao. Hé théng chi diéu khién va gidm séat hé théng qua mang LAN, chua diéu khién,
giam sat dugc qua cac thiét bi di dong khong day.
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4. KET LUAN

Bai bao trinh bay két qua tng dung mat hé thong didu khién va giam sét thiét bi dién
trong phong hoc théng qua mang LAN bang cach ung dung TIA PORTAL va Siemens
LOGO! Xay dyng mot phwong phap giao tiép giira Siemens LOGO! va TIA PORTAL. Hé
théng diéu khién thiét bi phong hoc da giai quyét dugc mot sé van dé dat ra.

Giao dién phan mém TIA PORTAL dé sir dung va truc quan nén viéc diéu khién va
quan sat tré nén don gian, dé dang phat hi¢n va stra chira cac thiét bi hu hong kip thoi. Ho
tro két ndi cac thiét bj dé dang. Tiét kiém duoc thoi gian dau gio va cudi gio moi tiét hoc dé
bat tat thiét bi. Thong qua hé thong s& cap quyén sir dung mét sé trang thiét bi trong phong
hoc, viéc nay tly thudc nhu cau sir dung trang thiét bi day hoc cua tirng mén hoc. Canh bao
khi c6 ngudi vao phong hoc trai phép khi khong c6 16p hoc tir d6 ngin ngira mat cap, pha
hoai thiét bi. Tiét kiém nhan luc quan ly, dong thoi thiét bi sir dung trong hé théng c6 gia
thanh dau tu ré. Bao vé an toan hé thdng dién, ting tudi tho thiét bi, tiét kiém dién ning sir
dung. Hé thdng con 13 mot mé hinh day hoc rat hiéu qua ddi véi cac hoc phan vé didu khién
& giam sat thong qua mang LAN, Biéu khién LOGO, SCADA, v.v.
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ABSTRACT

SOLUTIONS USING TIA PORTAL AND SIEMENS LOGO! TO SUPERVISE
AND CONTROL ELECTRIC EQUIPMENT IN THE CLASSROOM
BY LAN NETWORK

Dao Huu Luy*, Le Quang Phu, To Huu Tuyen, Truong Xuan Loc, Tran Huu Tuan
Hue Industrial College, No. 70 Nguyen Hue Street, Hue City
*Email: dhluy@hueic.edu.vn

This study has provided the solution to improve and modernize the education
environment to positively impact knowledge absorption and the management of education
facilities. The purpose is to design a system for control and supervise devices automatically
to best support lecturers, learners, and managers. This article presents the application Tia
Portal and Siemens LOGO to control and supervise electrical equipment in the classroom by
LAN network. Devices in each classroom are controlled by LOGO! Siemens, the LOGO!
Siemens classrooms are connected to each other by LAN network. Using TIA PORTAL
software to design the interface to control and supervise devices in the classroom.

Keywords: Siemens LOGO!, Tia Portal, LAN Network, LOGO! 0BAS8, Ethernet Switch.
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