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THIET KE CHE TAO BO DIEU KHIEN TREN NEN PLC KET HOP
loT UNG DUNG CHO TRAM BGM TU'G1 TIEU XA KHU DAN CU

DESIGN AND CREATE THE CONTROLLER ON THE PLC CONTROLLING loT APPLICATION
FOR DIFFERENT PUMP STATION PUMP RESIDENTIAL AREA

TOM TAT

Viéc diéu khién giam sat cac hé thong tir xa dang la van dé ma cac ky su lam
viéc trong nganh ky thuat dac biét quan tam. D& ki€m soat dugc cac thong so ky
thudt cda hé théng ma khong can xudng hién trutng dé Idy di liéu thi viéc thiét
két mdt Website d€ giam sat hé thong la mdt trong nhiing uu tién hang dau ctia
¢édc nha quén ly. Trong bai bdo nay, nhém tac gia thiét ké ché tao bd diéu khién
trén nén PLCkét hop véi loT ting dung cho tram bom tudi tiéu xa khu dan cu.

Tut khéa: PLC vdi loT, tram bom xa khu ddn cu.

ABSTRACT

Controlling and monitoring remote systems is a matter of great concern to
engineers working in the engineering industry. In order to control the system
specifications without the need for site degradation to get data, designing a
Website to monitor the system is one of the top priorities of the managers. In
this paper, the author designed and manufactured PLC-based controllers in
combination with loT applications for irrigation pumping stations far from
residential areas.

Tt khéa: PLC with loT, pump station far from residential areas.
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1. DAT VAN DE

Hién nay, nganh néng nghiép dang la thé manh cla
nudc ta, véi s6 lugng lao déng tham gia rat dong nhung
san lugng va chat lugng sdn phdm thu hoach vé khéng cao.
Vi thé viéc ap dung khoa hoc céng nghé vao nén néng
nghiép la mot van dé dang dugc quan tam.

Noi dén nén céng nghiép hién dai thi ching ta ké dén
su phat trién va Ung dung cla tu ddng héa vao ddi séng
hang ngay va thanh cong ma ty déng hoéa dem lai d6 la sy
xuat hién cta “bd diéu khién kha trinh PLC". Khéng nhiing
trong cong nghiép ma nong nghiép cliing la mot linh vuc
can dugc tu dong hoa.

Su phat trién manh mé cla cac ung dung Internet of
Things la do co s& ha tang ngay cang phat trién, cung vdi
dé 1a chi phi san xuat thap. Chinh vi vay viéc diéu khién va

68 | Tap san SINH VIEN NGHIEN CUU KHOA HOC ® S& 10.2020

Vi Van Thang', Pham Van Thanh', Lai Quéc Toan',
Nguyén Ngoc Tung', Tang Quang Viét', Nguyén Ba Kha*"'

giam sat thiét bi cong nghiép tir xa théng qua Internet
dang l1a xu thé phat trién méi trong nganh céng nghiép tu
déng hoa cing nhu trong cac hé théng san xudt néng
nghiép.

Viéc nghién ctu thiét ké ché tao bd diéu khién trén nén
PLC két hop 10T Ung dung cho tram bom tugi tiéu xa khu
dan cula dap ung dugc yéu cau thuc té.

2. PHAN TiCH THIET KE

Cé6 2 nhiém vu chinh phai thuc hién:

Thi nhat: Xay dung chuong trinh diéu khién cho tram
bom tugi tiéu bang PLC va giam sat bang HMI.

Thi hai: Thiét ké giao dién Website dé giam sat hé
théng tu xa.

2.1. So d6 khéi cia hé théng
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Hinh 1. So d6 khi clia hé thdng

- Cap hién trudng: gdm PLC, HMI va cac thiét bi chap hanh;

- Cap xt ly: gém Arduino Uno R3 va ESP8266;

- Cap giam sat: Website giam sat hé thong.

Nguyén ly hoat déng:

PLC c6 nhiém vu diéu khién cac co cau chap hanh, HMI
diéu khién va gidm sat hé théng ti xa. Khi PLC diéu khién
€0 cdu chdp hanh xong thi Arduino gui tin hiéu két néi cho
PLC sau d6 di liéu tir PLC dé xtr ly, sau khi xt ly dit liéu xong
thi Arduino truyén dit liéu sang ESP8266 va ESP8266 gli dit
liéu 1én Website dé giam sat hé théng.
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2.2, PLCva HMI

2.2.1.PLC

Thiét bi diéu khién 13p trinh dugc st dung la PLC S7-
1200 (AC/DC/RLY), vi trong hau hét cac thiét bi céng
nghiép thi PLC dugc dung réng rai nhat, né dong vai tro
quan trong trong nha may, nhiing day chuyén san xuat.

2.2.2. Giao dién HMI

HMI la tu viét tdt cia Human-Machine-Interface, nghia
la giao dién giao tiép gilta ngudi diéu hanh va may moc
thié€t bi. N6i mot cach chinh xac, bat ct cadch nao ma con
ngudi “giao ti€p” vai mét may mdc qua mét man hinh giao
dién thi d6 la mét HMI.

Hién nay, man hinh HMI da tr& nén rat quen thudc. Dac
biét d6i véi linh vuc cong nghiép, man hinh cdm dng HMI
ddng vai tro vé cling quan trong trong phan giao tiép gilra
ngudi va may. Cac thiét bj dién Siemens tU lau da dugc
nhiéu nha may tin dung béi chat luong va do bén, su ra doi
clia man hinh HMI Siemens da danh dau budc phat trién
mdi trong nganh céng nghiép.

2.3. Arduino va Module Arduino Ethernet Shield

2.3.1. Arduino Uno R3

& board x ly trung tam véi chip xd ly ATmega328P c6
bé nhd flash memory 32KB (ATmega328P) véi 0,5KB dung
bai Bootloader, 2KB cho bé nhé SRAM, 1KB cho bd nhé
EEPROM.

Board x{ ly trung tdm c6 nhiém vu nhan d liéu tur thiét
bi giao tiép Internet gui vé trén Web Server va phai truyén
dit liéu nhan dugc d6 xudng thiét bi diéu khién co cdu chap
hanh(PLC), dong thai cing nhan dir liéu lién tuc ti PLC va
gui ngugc lai cho thiét bi giao tiép Internet (ESP 8266) dé
update va hién thi Ién Web Server, qua trinh nay dugc thuc
hién lién tuc.

2.3.2. Module Arduino Ethernet Shield

Kich thudc: 73mm x 54mm x 17mm (2.8in x 2.1in x 0.7in)

Trong lugng: 269

Arduino Ethernet Shield R3 (dugc 13p rap) cho phép mét
bo mach Arduino két néi vdi internet. N6 dua trén chip
Ethernet Wiznet W5100 (kiéu dr liéu). Wiznet W5100 cung
cap ngan xép mang (IP) c6 kha nang cho ca TCP va UDP.
Thiét bi hé trg [én dén bon két ndi 6 cdm déng thai. Si
dung thu vién Ethernet dé viét cac ban phac thao két néi
vGi internet bang tdm chan. Tdm chédn Ethernet mdéi hién
bao gébm dau néi thé micro SD, n6 tuang thich véi Atmega
va bo diéu khién thiét 1ap lai trén bo mach.

Két néi Arduino Uno vdi Arduino Ethernet Shield nhu
hinh 2.

DPé két ndi dugc Arduino Uno R3 véi PLC thi ching em
st dung giao thic Modbus TCP/IP: Modbus TCP/IP (Internet
protocol suite hodc IP suite hodc TCP/IP protocol suite - b6
giao thuic lién mang), la mét bd cac giao thic truyén thong
cai dat chéng giao thiic ma Internet va hau hét cac mang
may tinh thuong mai dang chay trén dé. B6 giao thuc nay

dugc dat tén theo hai giao thuc chinh cta né la TCP (Giao
thic Diéu khién Giao van) va IP (Giao thuc Lién mang). Uu
di€ém ctia mang la truyén lugng Ién dir liéu véi téc do cao.
IE (Internet Explorer) la mang con dung dé két ndi cac may
tinh véi hé théng tu dong hoa.

Hinh 2. Két ndi gitta Arduino Uno vdi Arduino Ethernet Shield
2.4. NodeMCU ESP8266

Module ESP 8266 la module WiFi dugc danh gia rat cao
cho céc ung dung lién quan dén Internet va Wifi ciing nhu
cac Ung dung truyén va nhan s dung thay thé cho cac
module RF khac véi khoang cach truyén nhan Ién téi 100m
(moi trudng khong vat can). Trén 400m véi anten va router
thich hop.

Hinh 3. Hinh anh thuc té ctia NodeMCU ESP8266

Két néi Arduino Uno R3 véi NodeMCU ESP8266 sir dung
truyén théng UART.

R0 TX

ARDUINO
MEGA 2560

ESpP

R rx| NODEMCU

Hinh 4. Truyén dir liéu qua lai gitta vi diéu khién va NodeMCU
3. THIET KE PHAN MEM
3.1.PLC

Pham mém Step7-Micro/Win dugc st dung dé lap trinh
cho PLC $7-1200. Sau khi cai dat thi phan mém cé giao dién
nhu hinh 5.
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Hinh 5. Giao dién &p trinh phan mém PLC S7-1200

Luu d6 thuat toan trén PLC (Chuong trinh chinh Main
OB1) nhu hinh 6.

GSTART=1] |
ON=1)&(OFF=0
1 1STOP=0)

FC(BOM NUOC) =1

HD=1&HD_TUOI
=1&HD_PT+BP=0

(€]

Hinh 6. Luu d6 thudt toan trén PLC (Chuong trinh chinh Main 0B1)

Cac chuong trinh con gém ¢6: chuong trinh cap nudc
vao hé chua, ché dé tuéi ty dong, tinh ty 1&, ché d6 phun
thudc + bén phan, diéu khién cap téc do.

3.2. Phan mém lap trinh cho vi diéu khién

€D sketch_jul16a | Arduino 1.8.5 — O
File Edit Sketch Tools Help

sketch_jull 6a

boia setupt) ¢ ~

// put your sstup code here, to run once:
]

void loop() {
/4 purt your main code here, to run repeatedly:

Arduine/Genuina Mega a1 Mega 2560, ATmega2560 (Mega 2500) on COM.

Hinh 7. Giao dién phan mém Arduino IDE
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Phan mém Arduino dugc dung dé viét chuang trinh cho
Arduno Uno va ESP 8266. Sau khi cai dat phan mém ta co
giao dién viét chuong trinh nhu hinh 7.

Luu d6 thuat toan trén vi diéu khién nhu hinh 8, 9.

Khai bao, khai tao
thu vién. bién

l

| Thu thap dir liéu tir PLC |

|

Truyén dir liéu 1én
NodeMCU

Hinh 8. Luu d6 thudt toan trén Arduino Uno R3
/ Khai bao. khoi tao /
thw vién

R
Kiém tra két ndi
Wifi?
o

LAy di¥ liéu tir website va giri

cho Arduino

Kiém tra dir lidu tir
Arduino?

| Nhan dir liéu tir Arduino |

!

| Guri dix liéu 1én WebSite |
Hinh 9. Luu d6 thudt toan trén ESP8266
3.3. Phan mém lap trinh cho Web Server

Dich vu hosting mién phi trén 000webhost va céng cu
dugc st dung dé viét ma ngudn cho website 1a phan mém
Xampp. D& chinh stia di liéu trén web, ching ta c6 thé s
dung phan mém hodc ngoai ra ching ta c6 thé chinh sia
truc ti€p trén web.

Hinh 10. Trang ch( clia web hosting
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4. THU NGHIEM PANH GIA
Két qua thu dugc dugc trinh bay nhu trong hinh 11, 12. r
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Hinh 11. Ché d tui chay trén WinCC va Website
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Hinh 12. Ché @9 phun thudc_bon phan chay trén WinCC va Website
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Tu két qua thuc nghiép thi ta c6 thé giam sat dugc hé
théng diéu khién tir xa bang Website.
5. KET LUAN

Nghién ctu da thiét ké dugc giao dién trén WinCC dé
diéu khién va gidm sat hé théng. Xay dung dugc mé hinh
dé kiém nghiém két qua. Thiét ké mot Website dé giam sat
hé théng. S& dung giao thic Modbus TCP/IP dé giao ti€p
gilta Arduino va PLC.

Tuy nhién viéc giao tiép gilta PLC va vi diéu khién
con chua én dinh. Téc d6 truyén dit liéu tir PLC Ién Website
con cham.

Trong thai gian t6i, nhém nghién ctu sé hoan thién lai
mé hinh, cai thién dugc su 6n dinh giao ti€p gilia PLC vdi vi
diéu khién cling nhu viéc truyén tin hiéu PLC l1én Website
vGi mot téc d6 nhanh hon. Gidm sat va diéu khién nhiéu
tram véi nhiéu co cau chap hanh khac nhau. Thiét ké mét
Website c6 thé diéu khién va giam sét véi giao dién hoan
chinh han va dep hon.
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