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ABSTRACT

By the progress of national industry, there are more and more
programmable logic controllers (PLC) having diversity of kinds and
variety of technical functions on over the world as well as in Vietnam.
More companies and factories in Vietnam (also in Mekong Delta) such
as: pharmacy, making sugar, paper, cement,... all use PLCs in
automation systems. The application of SCADA for supervising and
controlling the whole system is one of the most essential tools for
companies to control the system. This paper introduces application of
WinCC for monitoring and controlling mechatronic system included
stations using PLC S7-300, which doing many things: distributing, testing
the materials, assembling some accessories, and sorting 3 types of
products into the appropriate storages.

TOM TAT

Hién nay trén thé giéi ciing nhw & Viét Nam ngay cang xudt hién rat nhiéu
thiét bi diéu khién logic kha trinh (PLC) da dang vé chung loai va phong
phii vé tinh nang ky thudt nham bdt kip nhu cau phdt trién cia nén céng
nghiép hién dai. Nhiéu nha mdy, cong ty & Viét Nam (6 dong bang song
Ciru Long noi riéng) nhuw xi nghiép duwoc, nha mdy dwong, san xuat gidy,
xi mang, ... déu c6 sir dung PLC cho cdc day chuyen san xudt tw dong.
Viéc g dung SCADA trong gidm sat va diéu khién toan bg hé thong la
mét trong nhitng cong cu hé tro thiét thiee cho cac cong ty trong viéc diéu
hanh hé thong. Bai bdo ndy gidi thiéu img dung phan mém WinCC trong
viéc diéu khién va giam sat hé théng Co dién tir gc”;m nhiéu tram PLC S7-
300, véi nhiéu cong doan khac nhau: cung cdp, kiém tra vit liéu, ldap ghép
cac phu kién, va phan logi 3 dang thanh phcfm theo mau luu vao kho chira
tuong ung.

1 GIOI THIEU

cho nguoi lap trinh thiét ké giao dién Ngudi-

WinCC la chuong trinh img dung cta hang
SIEMENS ding dé giam sat, thu thap dit liéu va
diéu khién hé thong tu dong héa cac qué trinh
san xuat. Theo nghia hep, WinCC la chuong
trinh HMI (Human Machine Interface) ho trg
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May. WinCC la trung tdm vé cong nghé va ky
thuat duoc dung dé diéu hanh cac man hinh
hién thi va dleu khién hé thong trong tu dong
hoa san xuét. Trung tdm nay cung cap cac
module chirc nang thich ung trong cong nghiép
nhu: hién thi anh, thong di¢p, luu trir va bao
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céo. Chuong trinh c6 giao dién diéu khién than
thién, truy cép ddi tuong diéu khién nhanh
chong, chuc nang luu trit an toan nén WinCC
c6 tinh hitu dung cao.

Hé théng MPS (Modular Production
System) 13 mo6 hinh hé thdng san xut linh hoat
co dién tr cia hang FESTO gém nam tram, bao
gém: tram cung cip (tram 1), tram kiém tra
(tram 2), tram trung gian (tram 3), tram lip rap
(tram 5), tram phan loai (tram 6). Mdi tram
dugc didu khién boi mot PLC S7-300 (CPU
315-2DP). B6 diéu khién PLC tai mdi tram thyc
hién nhi€ém vu thu thap thong tin tr cac cam
bién va thao tac ciia ngudi sir dung, xir li cac
thong tin nay theo mot chuong trinh da dugc
lap trinh trudc trong bd nhéd ctia PLC va sau do
giri cac tin hiéu diéu khién twong tng dén céc
co cu chip hanh. Cac co ciu chip hanh duoc
sir dung trong hé thdng 1a cac van khi nén kich
dién tir duoc diéu khién bang tin hiéu dién, hé
thong xi lanh — pit tong duoc dleu khién boi cac

# WinCCExplorer - EAHKZ\N
Edit
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van khi nén kich dién tir. Hé théng co dién tir
san co nay chua dugc thuc hién diéu khién va
giam sat bang mot giao dién didu khién trung
tam tu may tinh.

Bai bao nay trinh bay phuong phap thuc
hién vi¢c quan ly dir li€u, giam sat va diéu
khién h¢ thong MPS FESTO trén may tinh bang
phan mém WinCC.

2 PHUONG PHAP NGHIEN CUU
2.1 Thiét lap dw an
2.1.1 Tgo dw an (Project)

Trén giao dién chinh cua WinCC, tao mot
du 4n quan 1y méi bang cach chon: “File” >
“New”. Xuét hién hop thoai “WinCC
Explorer”, chon “Single-User Project” > OK.

Sau d6 nhap tén cho dy an 1a “MPS” > chon
“Create”.
Hinh 1.

Giao dién quan li dy an da tao nhu

== Computer
l" Tag Management
E Structure tag

Graphics Designer
# Alarm Logging
3] Tag Logging

- Report Designer Editor
].f, Global Scrpt Editor
FF Text Library Editor
= y . -
%, Text Distributor '.‘,.'. Text Distributor Editor
it User Administrator ﬁ? User Administrator Editor
' I 5=
Ty Cross-Reference Fia Cross-Reference Editor
¥ Redundancy Editor
=P Redundancy
3 User Archive Editor
1] User Archive -
- ) Time synchronization Editor
C) Time synchronization ‘ H Edit
= ' Hom itor
4» Hom iR Picture Tree Manager Editor
E Picture Tree Manager ;1 Lifebeat Monitoning Editor
i Lifebeat Monitoring ", OS5 Project Editor Editor
R\ OS Project Editor ] _1Component List Editor Editor
1) Component List Editor a%spc Editor
&% SFC P Web Navigator Editor
P Web Navigator
[ & A n

Hinh 1: Giao dién chinh ciia WinCC

2.1.2 Quan Ly bién

Thiét 1ap giao tiép giita WinCC va bo diéu
khién PLC cia tram 1 (tram cha) thong qua
MPI, bang cich trong ctra s6 bén trai quan li
ciia “WinCC Explorer”, nhap dup chudt “Tag
Manager” > nhap dap chuot “SIMATIC S7

110

PROTOCOL SUITE” > chon chudt phai vao
“MPI” > chon “New Driver Connection” >
nhip tén cho bo didu khién PLC Ia
“PLC Master” trong hop thoai “Connection
properties” va cai dat thong sé cho PLC két ndi
trong hop thoai “Connect Parameter” nhu
Hinh 2.
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Jo By X W 2, EEE & ?
= _fs lusnvanmoi A
= Computer

=l 12

# 5 Internal tags
2§ SIMATIC 57 PROTOCOL SUI
@ I Industrial Ethemet
% 11 Industrial Ethernet (11)

= Hf wer ,
# 17 PLC_MASTER

PLC két noi
® I TOP
#® F Structure tag

Connection properties

S7 Network Address : :
Station Address: . a| bia chi PLC
Segment-|D: Ig_

Rack Number; [0_

Slot Number: - & V1 tri Slot PLC

Hinh 2: Thiét 1ap két ndi PLC va WinCC

Nam tram PLC cua hé théng MPS da duoc
thiét 1ap va trao déi dir liéu qua PROFIBUS-DP
voi tram 1 lam tram chu va 4 tram con lai la
tram t&. Dt liu cua 4 tram t& guri 1€n tram 1 tai
mot ving nhé xac dinh va nguoc lai tram 1 s€
guri dit lidu xudng cac tram con lai & mot ving
nhé duogc cai dat. Tram may tinh s& truy Xuét
toan bd nhd cia PLC cua tram 1 dé thuc hién
giam sat, thu thap dir liéu va gui dir liéu xudng

Tag properties
General | Limits/Reporti : ¥
: ™ Tén bien
Properties of Tags ‘/
Hame NewTag
DataType: v
Length: /
Address: T .
pdstfoma. | 116U dit liéu : —

tram 1 dé diéu khién dugc thuc hién trén
WinCC. Dit liéu WinCC truy xuit tir bd nhé tir
PLC duoc goi 1 bién qué trinh (External tags).
Thiét 1ap cic bién qua trinh bang cach nhap
chudt phai vao két ndi “PLC_Master” > chon
“New Tag” nhén tén va kiéu dit liéu cua bién
trong hop thoai “Tag Properties”, chon dia chi
ctia bién trong hop thoai “Address properties”
(Hinh 3).

Address properties

Ving nho

Description
CPU
Data Input >
Address B ~l ¢ Diachibién
1o oI ~] | T
=

Hinh 3: Thiét 13p bién qua trinh

Tién hanh thiét 1ap cac bién qua trinh cho
tram 1, dé tién cho viée quan i bién cua tung
tram ta gop bién cia mdi tram thanh timg
nhém. Dé tao nhom cac bién lai ta chon chudt
phai “PLC_Master” > chon “New group”. Céc
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bién cua tram 2, tram 3, tram 5, tram 6 duoc
nhom lai lan lugt 1a “SLAVEIL”, “SLAVE2”,
“SLAVE3”, “SLAVE4”. Thiét lap hoan tit
quan li bién ciia hé thong nhu Hinh 4.
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Hinh 4: Quan ly bién ciia cac tram

2.1.3 Thiét ké giao dién gidm sdt

Quan li cac giao dién giam sat duoc thiét 1ap
trong muc “Graphics Designer” trong cira so
quan li dy 4n ciia WinCC. Dé tao mét giao dién
giam sat chon chudt phai muc “Graphics
Designer” > chon “New Picture”. Ta s€ tao ra 5
giao dién cia 5 tram (“TRAM 17, “TRAM 27,
“TRAM 37, “TRAM 5” va “TRAM 6”) va 1
giao dién giam sat cta toan hé thong (“HE
THONG”) nhu Hinh 5.

Sau khi tao cac giao dién thi tién hanh thiét
ké giao dién giam sat cho timg tram va hé thdng
bang cach nhap dip vao giao dién da tao dé mo
giao dién thiét ké “Graphics Designer” nhu
Hinh 6.

Ttr cac cong cu hd tro thiét ké trén giao dién
“Graphics Designer”, ta thuc hién:

— Thiét ké giao dién giam sat cho tram 1
nhu Hinh 7.

— Thiét ké giao dién gidm sat cho tram 2
nhu Hinh 8.

— Thiét ké giao dién giam sat cho tram 3
nhu Hinh 9.

— Thiét ké giao dién gidm sat cho tram 5
nhu Hinh 10.

— Thiét ké giao dién giam sat cho tram 6
nhu Hinh 11.

— Thiét ké giao dién gidm sat ca hé thong
cho hé thong MPS nhu Hinh 12.

— Sau khi thiét ké giao dién giam sat, thuc
hién két ndi cac gia tri bién dugc quan li trong
“Tags Manager” voi cac ddi twong hinh anh da
thiét k& va thiét 1ap thudc tinh cua dbi twong dé
thyc hién gidm sat va diéu khién trong qua trinh
hé théng hoat dong. Pé thyuc hién viée d6, chon
chudt phai vao d6i twong hinh anh trén
“Graphics Designer” > chon “Properties” rdi
tién hanh két n6i bién va thiét lap thudc tinh dbi
tuong trén hop thoai “Object properties” nhu
Hinh 13.

J Computer if'._i’Rﬁ-! o Graphics Designer picture
% I Tag Management !}\ TRAM 5.Pdl Graphics Designer picture
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A [ATeand | Gophs esrer e
o Alarm Logging Open |A HE THONG P Graphics Designer picture
< . ener . il Tea. - Graphic OLL '
Hinh 5: Tao giao dién giam sat .'I* Report Designer | poet Activext Control \
ju Global Script Convert pictures
FF Text Library Convert global library
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Convert project library
Show information column

Properties
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Giao dien da tao
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Hinh 6: Giao di¢n thiét ké “Graphics Designer”
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Hinh 7: Thiét ké giao dién giam sat tram 1
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Hinh 8: Thiét ké giao di¢n giam sat tram 2
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Hinh 9: Thiét ké giao di¢n giam sat tram 3
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Hinh 10: Thiét ké giao dién giam sat tram 5
MO uirm TRAM PHAN LOAI (TRAM 6)

ditn cio ket tra phog
L DD guang KiSm tra phog
b hil hitn & chita phoi ddy
| [SBs: G bign Xilanh lic dong © s hin Yifem 1 (pho
| ES Sm b Cilanh tic don rc A0 (ohoi
""""""""" = - || [=:FF b ilanh lic dong o 1an Yuem ra (phoi nh
BANG TRANG 11-1A1mms ,:ﬂ.a Cam b ilanh 1 dong cif chan co ¥ao fohoi nho
- 1:Eao guang cho tram
TRAM 4 BA RESET It:

I RESEY ” START I s10F l

[Towts 1| vt | s rmem)

C BPeng cochay bang 15

[- Bang i

L. Xwvlanh chin phi

2 Xwvlanh chan phoi A5

3: Xylanh chan phoinhom

,J

TRAM 4 PANG HOAT BONG ||
TRAM 4 NGUNG Ho.u'miqul thoe

Hinh 11: Thiét ké giao dién giam st tram 6
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MO HINH HE THONG €O BIEN TUMPS FESTO

Hinh 13: Gén bién va
thiét 1ap thuc tinh
cho doi twong

2.2 Thiét 1ap théng bao (Alarm Logging)

Alarm logging c6 chirc ning hién thi sy thay
d6i cua cac gid tri bién dudi dang tin nhin theo
thoi gian nham giup cho nguoi van hanh theo
déi hoat dong, su ¢ cua hé théng. Dé thiét lap
hé théng thong bao, chon chudt phai muc
“Alarm Logging” trong ctra s6 quan li dy 4n
cia WinCC > chon “Open” thi giao dién
“Alarm Logging” xuét hién. Tién hanh thiét 1ap
hé thong thong bao nhur sau:

Muc Message blocks: khoi tin nhdin gom co:

— Muc “System blocks”: hién thi thoi diém
khi thong bao kich hoat. Chon chuét phai vao

“System blocks” > chon “Add/Remove...” >
xuat hién hdp thoai “Add Systems Blocks” >
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“Date”,

théem 3 khéi

chon va “Time”,

“Number”.

— Muc “User text block”: hién thi cac tin
nhin. Chon chudt phai vao “User text block” >
chon “Add/Remove...” > xuit hién hop thoai
“Add User Text Blocks” > chon thém va déi tén
2 khéi 12 “THONG BAO”, “VI TRI TRAM”.

Muc Group Messages: nhém tin nhan.

— O muc “User defined”, Chon chudt phai
vao “User defined” > chon “Add Group
Message” > xuét hién hop thoai “New Group
Mesages” > nhdp tén nhoém tin nhin. Tao 5
nhém tin nhin 1a “TRAM 17, “TRAM 27,
“TRAM 37, “TRAM 57, “TRAM 6”.
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Khi d thiét 1ap hoan tat, tién hanh nhép cac
thong bao, két noi tin nhan vdi cac gia tri bién,
nhom tin nhan nhu Hinh 14.

2.3 Thu thap dir liéu (Tag Logging)

Tag Logging cho phép ly dit liéu tir cac quéa
trinh thyc thi, chuan bi hién thi va luu trit cdc
dir liéu do. Dé thiét 1lap Tag Logging, chon
chudt phai muc “Tag Logging” trong cira s
quan i dy an cua WinCC > chon “Open” thi
giao dién “Tag Logging” xuat hién. Tién hanh
thiét 1ap nhu sau:

— Muc “Timer”: thoi diém lay dir lidu.

Jooco0co0CCcODOOCOCCO000Y

Hinh 14: Thiét lp tin nhin thong bio
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Nhém tin nhin ‘

P © Wi i tram 2

Chon chudt phai “Timer” > chon “New” > thiét
1ap cho “Timer” & cac dang la tuan, ngay,
phut, gidy.

— Muc “Archives”: dang thu thap va luu trir
cic gia tri bién. Chon chudt phai muc
“Archives” > chon “Archive Wiward...” >
nhdp tén luu trir va chon ‘“Process Value
Archive” trén hQp thoai “Create An Archive:
Step -1-” > chon “Next” > chon “Finish”. V&i
cach lam nhu thé, tao 5 luu trir cia 5 tram
“TRAM 17, “TRAM 27, “TRAM 3”, “TRAM
57, “TRAM 6”. Sau d6 thiét 1ap cac bién luu trix
cho tirng tram nhu Hinh 15.

Tirmers

| Tén bién | | Bién qua trinh |

} |

Archives TRAM 2
&8 Archive Configuration TRAM_3
TRAM_S

I rram_e

Process Value Archive
Process Value Archive
Process Value Archive
Process Value Archive
Process Value Archive

La___|iTag name ocess tag

|CAMBIENVATHUTCHANKHONG
|CB_BONAPPHOI
CB_XILANH_VITRISAL
CB_XILANH_VITRITRUGC
|CUONDIEN_XILANH_OCHLUA

| CUONDIENCHUYENTAYTRAMKE TIEP
TAYQUAY VITRI_CHUAPHOIL
TAYQUAYTRAMTIEPTHEO

'CB_BONAPPHOI

'CAMBIENYATHUTCHANKHONG
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| [CUONDIEN_XILANH_OCHUA
CUONDIENCHUYENTAYTRAMKETIEP
[TAYQUAY _VITRI_CHUAPHOL
TAYQUAYTRAMTIEPTHEO

Tag type |comments
Banary |CAM BIEN HUT PHOI LEN TAY QUAY
Binary /CAM BIEN TAI © CHUA PHOI
Binary [CAM BIEN XILANH CHUAN BI DAY
Binary |CAM BIEN XILANH DA DAY PHOL
Binary JCUON DIEU KHIEN XI LANH DAY
Binary JCUON DIEU KHIEN XYLANH VONG
CONG TAC TAY QUAY O VI TRI CAP PHOL

CONG TAC TAY QUAY O TRAM 2

New Process Controlled Tag...
Delete

Properties

Tao thém bién moi (chon
chudt phai vung trong =
chon “New Tag”

Hinh 15: Thiét 1ap “Tag Logging” cho Tram 1

3 KET QUA VA THAO LUAN

Sau khi hoan tit thiét l4p cac cong cu
“Graphics Designer”, “Alarm Logging”, “Tag
Logging”, cho van hanh hé théng MPS; gidm
sat va diéu khién trén WinCC.
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Viéc trao ddi dit lidu giita may tinh (phan
mém WinCC) va PLC tram 1 da duoc thiét 1ap,
dir liéu PLC tram 1 gti 1én may tinh dugc gidm
sat trén WinCC, thoi gian cap nhat ngudn dit
liéu tir tram 1 dén WinCC 1a 250 ms. PLC tram
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1 nhan dugc dir ligu to WinCC giri Xuéng
va giri dén cac tram con lai tuy theo yéu cau
diéu khién.

Hé théng thong bao dugc kich hoat va hoat
dong guri thong bao cac su kién dén nguoi van
hanh ngay khi hé thdng c6 sy thay d6i hay cac
su cb. He théng thu thap s6 liéu dugc kich hoat
va hién thi cc gia tri bién ngay khi c6 su thay
ddi trang thai gitp cho ngudi van hanh theo dai
chi tiét hé théng hoat dong va dugc luu trix
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theo thoi gian dé thuc hién cho viéc in an va
bao cao.

Viéc giam sat va diéu khién hoat dong cua
ca hé théng dugc thuc hién b:?lng cong cu
“SIMATIC WinCC RT” ciia WinCC. Dé kich
hoat “SIMATIC WinCC RT”, trén giao dién
chinh WinCC, chon “File” > “Active”. Sau
d6 giao dién “WinCC Runtime” xuit hién.
Hinh 16 1a giao dién giam sat va diéu khién cua
mot tram.

MO HINH TRAM KIEM TRA (TRAM 2)

THANG THAT CT7A TRAM 2

THHAG, A TRAM
PGS vEPE =7 & &0
3 iy

T m
i

Hinh 16: Giao dién giam sat va diéu khién tram 2 trén WinCC

4 KET LUAN

Bai bdo nay di gidi thidu vé& cach thiét 1ap
trao ddi dir lidu gitta tram PLC va tram may
tinh thong qua chuan giao tiép MPI duoc thuc
hién trén phan mém WinCC. Pong thoi ciing
gidi thiéu cac cong cu cua WinCC dé thuc hién
thiét ké cac giao dién, thiét 1ap thudc tinh cho
cac d6i tuong hinh anh, hé thong thong bao va
thu thap s6 liéu cua hé théng, cudi cung kich
hoat du an dé giam sat va diéu khién mé hinh
MPS cua hing FESTO. Cac théng sd tir hé
théng duogc truyén vé may tinh dé cap nhat kip
thoi va chinh xac

Vé6i du an MPS da thiét 1ap trén WinCC,
toan bo hoat dong hé théng MPS FESTO hién
tai hoan toan dugc giam sat va diéu khién trén
may tinh. Véi viée img dung WinCC vao giam
sat va diéu khién sé& giup hé thong dwoc quan 1y
dé dang, chuyén nghiép hon va hira hen s& ung
dung rong rai trong cong nghiép.
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LOI CAM TA

Qua bai bao nay, chiung t6i xin dugc gui 101
cam on dén Ban giam hi¢u Truong Pai hoc Can
Tho di tao moi diéu kién thuan lgi va Phong
Tai Vu di hd tro cac thu tuc tai chinh cho
chung t6i thuc hién dé tai nay. Xin dugc cam
on cac Cong ty di cung cap thiét bi, vat tu phuc
vu cong tac nghién ctu khoa hoc. Xin dugc
cam on Ban chd nhiém Khoa Céng nghg, ciing
nhu tit ca quy Thay C6 trong Khoa, dic biét 1a
Thay C6 Bo moén Ty dong hoa va nhimng ngudi
than ctia nhom tac gia da co nhiéu gop ¥, dong
vién, gitip d&, cung cép tai liéu va thoi gian dé
chung t6i hoan thanh bai bao. Va cling xin cam
on dén cac ban: Pham Quéc Chiam, Nguyén
Trong Nghi€ém (cuu sinh vién lop Co dién ti
K34) d3 gop phan khong nho gitip ching toi
hoan thién hé thong hoat dong t6t hon. Chung
t6i cling rit mong dwoc su dong gop y kién quy
bau tur doc gia dé ndi dung bai bao dugc hoan
thién tot hon. Chan thanh cam on!
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