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THIET KE HE THONG SCADA
CHO NHA MAY VANG BONG MIEU TREN NEN PCS7

DESIGNING SCADA SYSTSEM BASED ON PCS7
FOR BONG MIEU GOLD-MINING PLANT

Nguyén Kim Anh - Lam Ting Dirc
Trwong Hodng - Nguyén Nhw Ky
Truwong Pai hoc Bach khoa, Pai hoc Pa chng
Nguyén Ngoc Dinh
Nha mdy X50 — Tong cuc CNQP

TOM TAT

Thiét ké hé théng SCADA trong nha may vang Béng Miéu trén nén PCS7 gilp nang
cao qua trinh tw dong héa, tang cudng kha ndng giam sat va diéu khién nha may. Hé thdng nay
c6 kha nang xt ly, lwu trir di liéu, giam sat tir xa nha may qua mang Internet. Ngoai ra con dwa
ra cac canh bao, cac nguy co tai nha may cho nhan vién van hanh biét dé x& ly, dong th&i gl
tin nhan va email cho ngu®i quan ly nham gidi quyét trwdc cac nguy co cé thé xay ra tai nha
may mdt cach kip théi va nhanh chong.

ABSTRACT

The designing of the SCADA system based on PCS7 in Bong mieu gold-mining plant
helps improve the automation process, the capability of remote supervision and control of the
plant. This system is concerned with data processing and saving and remote supervision on the
Internet. In addition, it can inform plant operators of any alarms and risks of the plant so that
they can use proper solutions in operation and send a message or an email to the manager so
that he/she can deals with any problems immediately.

1. Pit van dé

Nha may vang Boéng Miéu dit tai ving ndi, dudong di lai rat kho khan, nguy
hiém va khi nha may xay ra sy ¢ nghiém trong can c6 chuyén gia t6i xir 1y, thi qua
trinh nay thuong kéo dai, gy thiét hai kinh té cho nha may. Pé giam dén muc t6i thiéu
nhitng su ¢ va lam ngung tré san xuat, mot hé théng gidm sat va diéu khién vira co
chtrc ning tai chd, vira c6 chirc ning giam sat qua mang Internet dya trén nhitng thong
tin canh bao mang tinh du bao hodc nhiing bao dong khan cip cung cip nhiing thong tin
rat hitu ich nay cho cac chuyén gia hay ngudi quan Iy nha may ¢ bat ky mot noi nao
trén thé giéi ma khong nhat thiét phai co mot doi ngii ky thuat cao va ngudi quan ly
ludn tuc truc tai nha may.

2. Xy dung md hinh hé thong SCADA trén nén PCS7 (Siemens)

Nha may chia [am 7 cum chinh tir khau thu thap dat da, duoc nghién nat, hoa
tron hoa chat, qua nhiéu giai doan téach, chiét, loc nham muc dich dé tinh loc ra kim loai
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nhu thiée, vang ra khoi tap chét dat, da. Con cac chit khac s& duoc thai truc tiép ra moi
truong sau khi da dugce xur ly.

Tai nhitng tram diéu khién cum tdy rira, cum chiét loc, cum tach dai, dugc dat
trong moi trudong khic nghiét, cac thiét bi hién truong phai lam viéc trong méi truong
nguy hiém (hoa chat, thudc nd), can c6 vo boc chdng chdy nd va co ché bao vé noi tai.
Nhirng tram nay dugc dat cach xa phong diéu khién, phai c¢6 kha niang két ndi cac thiét
bi tir khoang cach xa téi gia dau ndi. Vi hé théng cii ciia nha may, phan cing hé thong
khong dugc thiét ké dé chiu nhidu dién tir, nhiéu song radio, khi va chét long dn mon,
nhiét d6 va thoi tiét khic nghiét nay.

Tir nhitng van dé do, viéc xay dung hé thong phéan tan cho nha may giup giam
thiéu cac su cb c6 thé xay ra. Cac van dé vé lap dat dé dang, giam thiéu cac duong day
ndi tir cap hién truong vé trung tam, c6 kha ning chéng chiu duoc voi moi truong khic
nghiét 13 mot giai phap can thiét. Cung véi viéc két hop hé thdng cii da chay tdt tai nha
may gitp giam chi phi dau tu thiét bi hang loat.

Nha méay dugc xay dung h¢ SCADA véi nhitng phan tir co ban sau:

2.1. Cép qudn Iy

Thue hién viéc giam sat tir xa nha may thong qua mang Internet theo tiéu chuan
TCP/IP. WinCC WebNavigator Client ho trg truy cap nha may tir xa qua mang IT.
2.2. Cép gidm sdt va diéu khién

Puoc trang bi phin mém giao dién ngudi — may (WinCC) dé hé trg nhan vién
van hanh theo ddi cac qua trinh, cac dién bién ky thuat, trang thai va cac thong s6 lam
viéc cta thiét bi 1am viéce trong hé théng. Qua d6 nhan vién van hanh cé thé thuc hién
thao tdc van hanh va can thiép tur xa dén céac hé théng diéu khién phia dudi. Tram van
hanh duoc ni véi tram diéu khién trung tdm théng qua mang Industrial Ethernet.

* WinCC WebNavigator Server: Lién ké'tv v6i IIS (Internet Information System)
bién may tinh thanh mot webserver, ho tro cho cac may khach truy cap vao
server de dang.

e WinCC: Giao dién diéu khién, giam sat va thu thap di liéu.

2.3. 2.3. Cip diéu khién

Pay 1a trai tim cua hé théng, ¢ day sir dung PLC S7-300 CPU314C- 2DP, dugc
tich hop sin giao dién mang Profibus DP, cho phép d& dang ghép ndi cac thiét bi cp
truong.

2.4. Cip truwong

e ET 200M: ET 200M dat tai cép truong c6 kha ning khir nhidu rat cao. Chiing
thu nhén tin hiéu chinh x4c tir cac cam bién, dong co... giri téi CPU 314C-
2DP va truyén tin hiéu diéu khién tir CPU 314C-2DP dén cac co ciu chap
hanh khac.
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e PLCS7 200: Cac tram t6 cua mang Profibus la cac PLC §7-200, cac tram nay
dat tai vung it chiu boi nhiu, gan phong di€u khién trung tdm nho vay c6 kha
nang thu nhan tin hi€u tot hon.

3. Tich hgp mang SCADA cho nha may vang bong miéu
3.1. Gigi thigu vé M6 dun truyén thong EM 277

EM277 c6 thé duoc dinh dang boi thiét bi DP chu dé
nhan dir liéu dau ra va thay doi dir liéu dau tir thiét bi chu.
Ving dém dir liéu vao ra trong mién nhé V (V memory)
trong CPU S7-200. Khi dinh dang DP chu, phai xac dinh vi
tri byte trong mién nhé V noi ving dém dir liéu dau ra can
thiét cho viéc ding ky thong tin d6i voi EM277. Ciing can
phai xac dinh cdu hinh I/O nhu sé dit liéu dau ra dugc ghi
trong CPU S7-200 va s lugng dit liéu dau vao thay doi tir
CPU S7-200. EM277 xé4c dinh kich thudc vung dém vao/ra tir dinh dang I/O. Thiét bi
chu DP ghi thong sé diang ky va thong tin dinh dang I/O tir module EM277 Profibus-
DP, sau d6 tmyén dia chi vang nhé V va d¢ dai dir liéu vao ra t¢1 CPU S7-200.

Hinh 1. M6 Pun EM 277

3.2. Thiét Igp két néi truyén thong giita S7-300 véi S7-200

Trong nha may vang Bong Miéu ta st dung 4 cum: Crushing, Weighing,
BalIMill, Gravity cho két ni truyén thong gitta S7-300 véi S7-200 théng qua mé dun
EM-277.

+ HW Conlig, - [SBAKTIC 300{1 {Configurstion) ) EmPT7_1] MASTER SLAVE

Sgtin G Fuert MC Vew Cpteen Wi beb

Di(e® %] & ®le| dalal Do) B8 v CPU 314C-2 DP

1’0 Adress Area ¥ Memory

Hinh 2. Cdu hinh Master S7-300 va két néi giita S7-300 véi S7-200
Toan bo qua trinh hoat dong nha may dugc PLC S7-200 thu thap sau d6 thong
qua md dun EM277 4nh xa ving nhé qua S7-300, va thuc hién truyén thong qua phan
mém WinCC dé giam sat, diéu khién nha may.
3.3. M6 dun truyén thong CP243-11T
CP243-11T 1a mot thiét bi xur 1y truyén thong
ding cho PLC S7-200. N6 cho phép mot PLC cé thé
két ndi dén mot mang ludi Ethernet. St dung STEP 7
Micro/WIN 32, mot S7-200 ¢6 thé dwoc ciu hinh, lap
trinh va thong qua mang Ethernet bat ké ¢ khoang

Hinh 3. M6 Dun CP243-1IT
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cach dia 1y ndo. St dung CP 243-1 IT, mot S7-200 c6 thé giao tiép thong qua mang
Ethernet va1 S7-200, S7-300, S7-400 khac. Tham chi viéc giao tiép voi mot OPC server
cling co thé thuc hién duoc.

Chure nang IT cuia CP243-11IT tao ra mot nén tang co ban cho vi¢c giam sat mot
hé théng tu dong véi mot trinh duyét web tr mot may tinh co két ndi Internet. Thém vao
d6 no con c¢o ca chirc ning giri email cho mot email server. Ta ciing ¢6 thé st dung chirc
nang Internet dé trao d6i dir liéu giita mot may tinh véi PLC.

3.4. Ung dung viéc givi e-mail server va tin nhdin qua dién thogi trong nha mdy

Trude tién, ta cAu hinh CP243-11T dé khi c6 su c¢b hay canh bao sé giri téi dung
dia chi email server dd mic dinh san.

eyt Wil (99T Comfiganation s 0)
o

B | smtermet Wirard (BT Comtiguration foe )
y—

& Click for Help and Suppent P [ Carew & Click for Help and Support s et & Click for Help and Suppent = Coen

Hinh 4. Ciu hinh e-mail CP 243-1IT

St dung giao thirc SMTP va cong 25 diéu khién viéc truyén email. Khi c6 mot su cb
Xay ra tai nha may, mé dun truyén thong CP243-11T sé& doc cac gia tri yéu cau tuong
g tir $7-200 va dua n6 vao trong thong tin ma minh giri di. M6 dun truyén thong
CP243-11T c6 thé thuc hién viéc guri mot email da duoc cAu hinh boi nguoi 1ap trinh
dén mot email server théng qua dia chi IP va cong 25 dinh sin trong qua trinh cau hinh.
Trong cAu hinh webserver ta thuc hién viéc gui chuyén tiép dén chu tai khoan dién thoai
da dugc dang ky ( truong hop nay ding tai khoan ciia Mobifone). Sau d6 cau hinh trong
webmail ctia trang web Mobifone dé khi tiép nhan mail méi s& kich hoat tin nhin qua
chu tai khoan, déng thoi chuyén tiép mot email thong bao dén nguodi quan 1y nha may
nay. Vi vy, giup nha quan Iy du ¢ bat ky dau ciing ludn cap nhat thong tin hoat dong tai
nha may va dé dang ra quyét dinh xtr Iy kip thoi.
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Témn Mién: thanglongl000nam. com
Email server: hoangd@ thanglong1000nam.com
TP Hinh:210.245.120.90

Thye hign lEnh
Ethe Ctl
ol chu ky

Internet

ADSL Modem

0 i F

I

SHTP

Port 15
e
of

Web-Server 192.150.1.2 G tin nhin dén it 56 di déng
= Wlail toomg dmg dwoe kich hogt béo sw ob nhé mdv
o x=031
Email- server : 192.168.1.3 ]

Hinh 5. Cdu hinh va leu do thudt todn giri e-mail va tin nhdn

4. Thiét ké giao di¢n HMI va ché tao mé hinh thyc nghiém cho cum Ball Mill

Hinh 6. Giao dién HMI cum Ball Mill
Giao dién HMI s& gitip nhin vién van hanh diéu khién va gidm sat mot cach
tong quan qua trinh hoat dong cua toan bd day chuyén. Tir luc dat da dugc chuyén vé
qua cic qua trinh nghién, loc, tach phtic tap rdi dén khi thanh san pham la vang. Pong
thoi gidm sat dugce cac thong s6 vé nhi¢t do, dong dién, muc nudc, thoi gian lam viée hé
thdng. .. Ngoai ra con c6 kha ning giai quyét nhimg van dé sau:

— Dua ra canh bao hoat dong & cac cum nha may, bao dong khi c6 sy ¢, hay vuot
gia tri dat ban diu ma nhimg gia tri nay gy nén su nguy hiém dé ngudi van
hanh kip thoi xtr 1y.

—  Cap nhat dir liéu vé trang thai va luu trit theo timg gid cac thong sb quan trong.

— Hé théng c6 kha ning giam sat, do tim 13i, khoanh ving su ¢, dua ra cic thong
bao vé tinh trang van hanh cua hé théng dudi dang ghi chép hé théng con goi 1a
nhat ky su kién, nguoi van hanh co thé dua vao d6 dé van hanh hé thong mot cac
tin cay .



TAP CHi KHOA HOC VA CONG NGHE, BAI HOC BA NANG - SO 3(32).2009

Hinh 7. Biéu dién do thi va canh bao cum Ball Mill

WinCC Webnavigator bao gdbm mot web server tich hop sén dya vao lién két voi
IIS (Internet Information Services) c6 trong Windown XP dong vai tro nhu mot web
server 30. V&1 mot may tinh PC chuan, kém véi Modem va mot phién ban Internet
Explore 1a dii dé truy cap hé thong diéu khién nha may thong qua WinCC Webnavigator
bang dia chi IP va password bao vé.

G6i phan mém WinCC Webnavigator cho phép ti da 150 client, 3 murc do truy
cap khac nhau.

5. Két luan

Viéc thiét ké cdu hinh mang dap mg dwoc nhu cau thuc té hién nay trong cong
nghiép vai chi phi lip dit va bao dudng thip, giam su cd xay ra do c6 nhitng chirc ning
chuan doan va canh bao kip thoi, tranh nhimg hong hoc dan dén dung day chuyén do
chi quan ctia nguoi van hanh. Néu ¢ su ¢d xay ra thi viéc can thiép va xir 1y ctia cac
chuyén gia rat linh hoat, ddng thoi cling gitp viéc dao tao nhan lyc cho nha may tir xa
qua mang. Hé thong di thir nghiém thanh cong trén hé théng PCS 7 chuin cua hing
Siemens Puc tai Trung tdm Nghién ctru Dién — Pién tir (thudc Pai hoc Pa Nang) véi
cac chirc ning giam sat va diéu khién nha may mot cach lién tuc. Pong thoi giam st tir
xa qua mang Internet, va thong bao canh bao truc tiép cho ngudi quan 1y qua tin nhan
va email.
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