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NGHIEN CUU THIET KE, CHE TAO MO HINH THYC HANH
BIEU KHIEN VA GIAM SAT HE THONG NG DUNG PLC S7-1200

A STUDY ON DESIGNING PRACTICAL MODEL OF CONTROLLING AND MORNITORING SYSTEM

USING PLC §7 - 1200

TOM TAT

Bai bé&o dugc nghién ctu dya trén tinh hinh thuc t€ hién nay trong viéc két
nGi thong tin gitta cdp hién tredng va cdp quan Ii, diéu khién, giam sat. Véi cac xi
nghiép ¢6 nhiéu co s6, viéc cp nhat tinh hinh, tién do san xuat cla cac khau la vo
cling quan trong nhung voi khoang céch dia Ii xa thi viéc truyén thong tin béng
cap 1a diéu rat kho khan va khong hop Ii vé kinh té. D& khac phuc van dé nay,
chiing t0i da &p dung tinh ndng Web server trén PLC S7-1200 cho viéc gidm sét,
diéu khién hé thong qua internet. Bigu nay gop phan lam giam khd khan cho cac
xi nghiép nhiéu co s trong van dé cp nhat tinh hinh, tién do san xuét gita cac
khéu. K&t qué thuc nghiém da dioc ching minh bang md hinh thic hanh phan
loai san pham duroc diéu khién va gidm sét tir xa thng qua PLC 57 -1200 tai khoa
Dién, truong Bai hoe Kinh té - Ky thuat Cong nghiép.

Tir khéa: Day chuyén san xudt, PLC, WinCC, Webserver, Internet.

ABSTRACT

The study was carried out based on the real current situation in connecting
the information between the field level and the managing, controlling and
supervising level. For enterprises with a high number of branches, it is crucial to
keep updating the situation and the progress of the manufacturing stages.
However, it can be challenging and costly when transferring the information by
cable for a long distance. To overcome this problem, we have applied the Web
server feature on PLC S7-1200 for monitoring and controlling the system via the
internet.This contributes to reducing difficulties for multi-branch enterprises in
updating the situation and production progress between stages. Experimental
results have been proved by the practical model of product classification which is
controlled and monitored remotely via PLC S7 -1200 at the Faculty of Electrical
Engineering, University of Economics - Technology for Industies.
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1. MO PAU

Mot xi nghiép hién nay thudng c6 hai hodc rat nhiéu co
s&, phan xwéng. Trong do cac phan xwdng thudc cdp san
xudt, hién truong thwong dugc dat & khoang céach dia li xa
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so v6i khu vic cdp quan li, diéu hanh. Cac thong s6 vé sb
lwvgng san pham, tinh trang hoat ddng cla hé thong khéng
duwoc cap nhat kip thoi téi cdp quan li, diéu hanh. biéu nay
lam anh huwéng téi viéc dua ra cac ké hoach, chién lwgc san
xudt, cling nhuv gay lang phi tién bac khi cac si ¢6 khéng
duwoc phat hién va dua ra huéng giai quyét kip thoi.

DEé giai quyét van dé trén bai bao duwa ra mot giai phap
mang tinh hiéu qua cao va tiét kiém chi phi, dé chinh la viéc
st dung tinh nang Webserver trong PLC S7-1200 clia hang
SIEMEN, két hop mot s6 ngdn nglr 1ap trinh web nhuv HTML,
CSS dé thuec hién viéc giam sat va diéu khién qua internet.

Thtr nhat, tinh ndng Webserver trén PLC S7-1200 cho
phép PLC hoat dong nhu mét thiét bj s dung mang trén
internet.

Thi hai, ngdn ngir 14p trinh HTML va CSS cho phép ta
dinh dang bd cuc cla cac siéu van ban, giao dién web cling
nhu giao dién giam sat va diéu khién.
2.D0I TUONG NGHIEN CUU

DPai tvong nghién cru 1a md hinh day chuyén phan loai
san pham. Quy trinh c6ng nghé ctia mé hinh dwgc minh
hoa bang so dd trén hinh 1.

S$an phdm cao

San pham th3ap

I

Cam bién phan loai
chiéu cao san pham

|
, |

Thung A chira
san pham cao

Thung B chira
san pham thap

v h 4

Hinh 1. So d c6ng nghé md hinh day chuyén phan loai san pham

Hai loai san pham cao va thdp dugc phan loai bang cam
bién phan loai. Néu sdn pham la loai cao thi sé& duoc xilanh A
day vao thung A, néu san pham la loai thap sé dwoc xilanh B
day vao thung B. Cam bién dém s6 lugng san pham dua theo
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yéu cau thi sé dirng bang chuyén va hai loai san pham duoc
dong g6i. Bong go6i xong moé hinh day chuyén tiép tuc lam
viéc. M6 hinh day chuyén dwoc khéi déng bang nat nhan
Start va dirng khan cp bang nat nhan Stop.

Nhiém vu dwgc dat ra la giam sét tir xa trang thai hoat
dong cta mo hinh day chuyén, cap nhat s6 lvgng san
pham tirng loai, diéu khién tlr xa mé hinh phan loai san
pham st dung tinh ndng Webserver dugc tich hop trén PLC
§7-1200. Hé thong giam sat va diéu khién day chuyén phan
loai san pham c6 cau trac nhu hinh 2.

Industrial Ethernet

|
— P>
9 A

Hinh 2. C4u tric hé thong giam sat va diéu khién dy chuyén san xudt qua
Internet

C4u trac hé thong bao gbm: PLC S7-1200 dlng dé diéu
khién day chuyén san xut, may tinh dwoc cai dat phan
mém TIA PORTAL dung dé Iap trinh PLC S7-1200 va thiét ké
giao dién diéu khién giam sat trén WinCC. PLC S7-1200
dugc két nGi véi Router co két ndi Internet, qua do ta co thé
xay dung hé théng diéu khién giam sat SCADA qua mang
Internet va c6 thé truy cap hé théng béang cac thiét bi nhu
may tinh, dién thoai théng minh, may tinh bang qua trinh
duyét web [1].
3. XAY DUNG HE THONG DPIEU KHIEN GIAM SAT CHO
DAY CHUYEN PHAN LOAI SAN PHAM
3.1. Xay dvng hé théng giam sat diéu khién trén WinCC
qua mang LAN
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Hinh 3. C&u hinh hé thong truyén thong PLC - WinCC trén phan mém TIA PORTAL
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Hinh 4. Thiét Iap c4c bién qua trinh
Giao dién giam sat va diéu khién mé6 hinh hé théng
phan loai san phdm dugc minh hoa nhw hinh 5.

4 Siemens - C:WsersPODesktoplBAILAMProject1\Project!

Wndow  Help

RO Y oo

Project Edit View Inset Online Options Tools
S 3B svepoiee 3 X =X 920 B EH

Totally Integrated Automation

e WAE X' PORTAL

|| Devices l

A gz

anoke ]

2t F 1)

» [ Local modules A
[ Pestation [SIM.
IIY Device confg.
% Online & diag
* v HMLRL [
Y Device con.
Y Runtime se
v [ Sereens
Whddne. EfE
7] Screen_1 .
» ) Sereen ma.

TuorEnEul B

» (g HM tags
24 Connections
[ HM alams
o Recipes
W istorical
» g Scripts
T scheduied . 'y |
< L )

Ssnean T Sl

v Details view

Hinh 5. Giao dién chinh churong trinh
3.2. Xay dung hé théng giam sat diéu khién qua mang
Internet

Xay dwng hé théng giam sat va diéu khién trén Internet
duoc thuc hién qua cac buédc sau: thiét ké giao dién web,
kich hoat tinh ndng Webserver PLC S7-1200, dang ki tén
mién, cdu hinh NAT trén modem.

Budc 1. Xay dung giao dién giam sat va diéu khién trén
Web.

St dung phan mém “Notepad++" dé soan thdo cac
trang web, sau d6 lvu dwéi dang html. Xay dwng giao dién
giam sat diéu khién cho qué trinh phan loai san pham.

Chuong trinh giao dién Web viét trén phan mém
notepad (hinh 6).
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<nenl>
] <nead>
<title>HE THONG GIAM SAT</title>
<meta htop-equiv ~Type" conten /ntnl; L3
<style>
body(

background-color: #AIFSEL;

</styles
41 vé\logo truomg.ipg”

"#0101DF" ><b> RHOA DIEN</b></font></P>
"§0101DE" ><b> DB TAL: NGHIEN CUU UNG DUNG WEBSERVER TRONG VIEC GIAM SA
101DF" ><b> GVED: Thac si Nguyén Hai Binh</b></font></P>

<br></br>

] <tr style='height:28:">
J<td>

<p><font size="5" co
</va>
J<ca>
<p style="margin-bottom:5px;"> :=00.0: Sin phim</p>
</va>
</tr>

RARORN Thitne A sin mhim thin:</fanrse /ns

I

Ln:20 Col:1 Sel:0]0 Windows (CRLF)  UTF-8 NS

Hinh 6. Chuong trinh giao dién web qua trinh phan loai san pham trén phan
mém Notepad ++

Dé tao mot trang User Defined Webpage ta can tim hiéu
cac tap lénh AWP [2]. AWP bao gom ba tac vu co ban la:
Boc gia tri tir PLC (Read), ghi gia tri xuéng PLC (Write) va
thay thé gia tri dang s6 bang dang van ban.

Mot s6 chirc nang chinh cdia lénh AWP.

Poc gia tri tr PLC;

Cl phép: :=<Varname>:

Vi du: <!~ AWP_Out Variable
Use="My_Data_Block"flagl'--> :=flagl:

Ghi gié tri xudng PLC:

Cl phép: <!-- AWP_In_Variable Name='<Varnamel>'
[Use='<Varname2>1 ... --:

Thay thé gia tri s bang van ban:

Ca phap: <!-- AWP_Enum_Def Name='<Enum type
name>' Values='<Value>, <Value>,..." -->

Xay dung c&c dong lénh AWP trong chuong trinh html
(hinh 7).
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Hinh 7. Ddng 1&nh AWP trong chwong trinh HTML

lenqth: 1860 lines:94 Ln:20 Col:1 Sel:0(0
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Buwéc 2. Cau hinh Webserver cho PLC S7-1200.

Kich hoat chirc ning Webserver bang cach chon thudc
tinh “Activate web server on this module”, dinh kém thuw
muc web da tao trén buéc 1 tai muc “HTML directory” nhu
hinh 8. Ngoai ra chling ta c6 thé tao tén nguoi ding, cip
guyén truy cap va mat khdu dé dang nhap. Sau dé tién
hanh download c4u hinh xuéng CPU, khi dé chi c6 nhitng
tén nguoi dung dwoc cdp quyén mai co thé truy cap chirc
nang Webserver voi cac chirc nang duoc chi dinh.

[_O;Propeﬁies %}Info | %) Diagnostics

General

» General
» PROFINETinterface
» DI14/DQ10
) A2 W) Enable Web server on this module
» High speed counters (HSC)
» Pulse generators (PTO/PWM)
Startup
Cycle
Communication load 1
Ll

Web server

[ Permit access onlywith HTPS

Automatic update

System and clock memory (W) Enable

Time of day

Protection
User-defined Web pages

Connection resources
Overview of addresses

HTML directory: \E\UserFages

Default HTML page: |indexhtm
Application name: [ Myapp

Status: \

Hinh 8. Chitc ndng webserver clia PLC 57-1200 trén phan mém TIA PORTAL

Butc 3: Bang ky dia chi Web

Hién c6 rat nhiéu dia chi dang ky tén mién, bai bao nay
dang ky trén dia chi: www.noip.com va tao dia chi Web c6
tén la; https.//webserverplc.ddns.net hoac truy cap dia chi
IP tinh 1a: 192.168.0.6

Budc 4: Cau hinh NAT trén modem

Dé céc tram t& cd thé truy cap duoc trén Internet, cin
phai cdu hinh NAT trén modem. B6i véi modem HUAWEI
clia mang VNPT truy cap dia chi http://192.168.100.1/. Sau
khi truy cdp vao modem, chon Foward rules >DMZ
Configuration va thiét lap nhu hinh 9.

o ¢ @ ® Knong bio mat | 192.168:100.1/indexa B eoam 060
&, HG8045A Lo
HUAWE! Staus WAN LAN IPv6 WLAN Security Route Network Application  System Tools

DMZ Configuration Fonvard Rules > DMZ Configuation
Port Mapping Configuration

or om inking up

ward

1
mapping tabl

n feqy

New  Delete

WAN Name Enable DMZ Host Address

1_INTERNET_R_VID_11 Disable 192.168.1006
Enable DMZ:
WAN Name INTERNET_R_VID
Host Address 192.168.1006 001c0619b4c8 v
Apply | Cancel

Hinh 9. Cau hinh NAT trén modem
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3.3.banh giakétqua

3.3.1. KEtqua mé phéng

Tram chul thie hién giam sat va diéu khién binh thuong,
tram t& trén trinh duyét Internet Explorer, nhap dia chi clia
trang Web may chd la https://dieukhien123.ddns.net. Xuat
hién hop thoai yéu cau user, pass nhu hinh 10. Cac chuc
nang vlng thong tin cu thé nhu sau: “Start Page” phan
hién thi thong tin chung vé CPU ma nguoi ding dang néi,
“Identification” hién thj théng tin vé cic san xuét ctia CPU,
“Module Information” cung cdp théng tin vé cac module
lien két vai CPU, “Communication” hién thj tham s6 CPU
duoc két n6i bao gom: dia chi MAC, dia chi IP, dia chi IP cai
dat cho CPU, “Variable Status” cho phép ngudi dung giam
sat va diéu khién céc vling nhé clia CPU. “User Pages” hién
thi giao dién giam sat va diéu khién da thiét ké.

SIEMENS

» Start Page e :
eneral:

Station name: SIMATIC 1200 station_1
Module name: PLC_1
Module type: CPU 1214C DCDCDC
IP Address: 192.168.0.100

Identification
Diagnostic Buffer

Module
Information

Communication S
Operating Mode: RUN
Status: v OK

Variable Status

Data Logs

Hinh 10. Giao dién déng nhap hé thong trén trang web

Truy cap “User Pages”, trang web hién thi giao dién diéu
khién va giam sat hé thong nhu hinh 11. Va lic nay trén
trang web, c6 thé giam sat va diéu khién hé thdng thong
gua trang web.
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B A A
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BQ CONG THUONG
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Al thonk Aoy taw divnny 9
UNETI
KHOA PIEN
PE TAI: NGHIEN CUU THIET KE, CHE TAO MO HINH THU'C HANH PIEU KHIEN VA GIAM SAT HE THONG
UNG DUNG PLC $7-1200

Nguoi thye hign: Nguyén Hii Binh, Vi Duy Hung, Nguyén Van Thing

KHOI DPONG HE THONG THUNG DUNG SAN PHAM CAO
0 v || xéc nhan 0 Sin phim
DUNG HE THONG THUNG DPUNG SAN PHAM THAP

xdc nhin 0 Sin phim

Hinh 11. Két qué giam sat va diéu khién hé thdng tir xa

3.3.2. Két qua thuc nghiém

Két qua sau khi chay thuc nghiém mé hinh:

- M6 hinh hé théng phan loai san pham chay 6én dinh
v@i dlng yéu cau bai toan dat ra.

- Viéc diéu khién va giam sat mo hinh hé théng phan
loai san pham tir xa thdng qua may tinh ca nhan va dién

thoai thdng minh d& thu dugc két qua theo nhu bai toan da
datra.

- S6 lwgng phdi trén bang truyén hoan toan trung khép
voi két qua gidm sat thu dwgc trén trang web gidm sat.

- Viéc diéu khién hé thong tir xa duoc thuc hién 6n dinh,
chinh x&c va an toan.

Hinh 12. M6 hinh diéu khién va giam sat hé thdng tng dung PLC 57-1200 tai
khoa Dién, Tredng Dai hoc Kinh té - K§ thuat Cong nghiép
4, KET LUAN

Nhv vay bdng cach khai thac st dung coéng cu
“Webserver” clia PLC S7-1200 théng qua phan mém TIA
PORTAL d4 xay dung duoc hé thong giam sat va diéu khién
hé thdng day chuyén san xudt trén Internet. K&t qua thuc
nghiém tai khoa bién, Trwvdng Pai hoc Kinh té - Ky thuat
Cong nghiép cho thay c6 thé sir dung cac thiét bi nhv may
tinh, dién thoai théng minh, hay may tinh bang dé truy cap
hé théng théng qua céc trinh duyét web, diéu nay rat
thuan tién cho viéc giam sat va diéu khién hé théng tlr xa
clia nguoi quan ly va van hanh. vVa dé xay dwng hé théng
giam sat va diéu khién hoan chinh ta cé thé xay dwng thém
hé théng thu thap dir liéu, thdng bao bang tin nhan, lap
b4o céo, chuyén di liéu excel.
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