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LOI MO PAU

Nhu ching ta d3 biét, nudc ta hién nay dang trong qua trinh cong nhiép
hoa, hién dai hoa. Vi thé, ty dong hoéa déng vai trd quan trong, tu dong hoa
gilip ting ning suét, ting d6 chinh x4c va do d6 tang hiéu qua qua trinh san
Xuat. Pé co thé thuc hién ty dong hoa san xuat, bén canh cac thiét bji may moc
co khi hay dién, cdc day chuyén san xut...v.v, cling can c cac bo diéu khién
dé diéu khién chung. Trong cac thiét bi hién dai duoc dua vao cac day chuyén
san xuét ty dong d6 khong thé khong ké dén PLC.

PLC 1a mét thiét bi diéu khién da ning dugc ung dung rong rai trong

cong nghiép dé diéu khién hé théng theo moét chuong trinh duoc Viét boi
nguoi sir dung. Nho hoat dong theo chwong trinh nén PLC c6 thé dugc ung
dung dé diéu khién nhiéu thiét bi may moc khac nhau. Néu muén thay d6i quy
luat hoat dong cua mau moc, thiét bi hay hé thong san xuat tu dong, rat don
gian ta chi can thay d6i chuong trinh diéu khién. Cac déi twong ma PLC c6
thé diéu chinh dugc vo cung da dang.
Xuat phat tur thuc té d6 , trong qua trinh hoc tap tai truong Pai hoc Dan 1ap
Hai Phong, em va giang vién huéng din Th.si Nguyén Pic Minh di théng
nhat 1am d6 an voi dé tai 1a: “Nghién ciru tong quan vé PLC ciia hiang
Sieemens. Ung dung thiét ké diéu khién tw dong hé théng nhiéu bom 1én
bé chwa”. Noi dung caa d6 an gdm cac nodi dung sau:

Chuong 1: Tong quan vé PLC va cdu tritc ho phan cieng PLC S7-200.

Churong 2: Sir dung phan mém Step7 Microwin ldp trinh cho PLC S7-
200.

Chuong 3: Ung dung PLC S7-200 diéu khién hé théng bon bom theo

meee nwdc trong bé hé.



CHUONG 1

TONG QUAN VE PLC VA CAU TRUC HQ PHAN CUNG
PLC S7-200

1. 1. GIOI THIEU CHUNG VE PLC

Bo diéu khién lap trinh PLC (Programmable Logic Controller) duoc
sang taotlr nhimg ¥ twéng ban dau cia mot nhom k¥ su thude hing General
Motor vao nam 1968. Trong nhiig nim gan day, bd diéu khién lap trinh duogc
sur dung ngay cang rong rai trong cong nghi¢p cia nudc ta nhu la 1 giai phap
1y twong cho viéc ty dong hoa cac qua trinh san xuat. Cung véi su phat trién
cong nghé may tinh dén hién nay, bo diéu khién lap trinh dat duoc nhiing vu
thé co ban trong ung dung diéu khién cong nghiép.

Nhu vay, PLC 1a 1 may tinh thu nho nhung véi cac tiéu chuan cong
nghiép cao va kha ning 1ap trinh logic manh. PLC 13 dau ndo quan trong va
linh hoat trong diéu khién tu dong hoa.

1.1.1. Hé théng diéu khién

Hé théng diéu khién 1a tap hop cac may moéc va thiét bi dién tir & mot noi
dé dam bao hoat dong cua qua trinh san xuat hay mot hoat dong caa san xuat
6n dinh chinh xac va nhip nhang.

Nhitng thanh tuu cua su tién bo vuot bac cua khoa hoc cong nghé, cac
nhiém vu diéu khién phic tap dugc hoan thanh nho mét hé théng diéu khién
tu dong cao, d6 chinh 13 bo diéu khién lap trinh va cé su tham gia cia ca may
tinh. Ngoai viéc giao tiép tin hiéu vdi cac truong thiét bi vao — ra nhu (céac
bang van hanh, dong co, cam bién, van...), kha ning giao tiép truyén thong di
liéu trén mang giita cac thanh phan diéu khién trong hé théng cling duoc thuc
hién. M&i thanh phan don gian trong hé théng diéu khién déu déng mot vai

trd quan trong ma khong can quan tam dén kich cd.
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Hinh 1.1 Hé théng diéu khién bang PLC

Qua hinh 1.1 ta thdy PLC khong biét didu gi xay ra xung quanh no khi
khéng c6 bat ky mét thiét bi cam nhan tin hiéu. N6 ciing khong thé thuc hién
mot chuyén dong co hoc néu khong co ndi két gitra dong co véi no.
1.1.2. Vai tro cua PLC

Trong mot hé théng tu dong, PLC duoc vi nhu 1a con tim ctia hé théng
diéu khién. Véi chuong trinh ung dung diéu khién (dwoc Iuu trit trong b nho
PLC) trong viéc thyc thi, PLC thuong xuyén giam sat tinh trang hé théng qua
tin hiéu phan hoi cua thiét bi dau vao. Sau dé s& dwa vao sy hop ly cua
chuong trinh dé xac dinh tién trinh hoat dong dugc thuc hién ¢ nhiing thiét bi
Xuét can thiét.

PLC c6 thé duogc sir dung diéu khién nhitng nhiém vu don gian c6 tinh
lap di 1ap lai hodc mot vai nhiém vy c6 thé duogc lién két cung nhau véi thiét
bi diéu khién cha hoic may tinh chi khac qua mot loai mang giao tiép dé tich

hop diéu khién mét qua trinh phurc tap.



a) Thiét bi dau vao:

Su thong minh cia maot hé théng tu dong phan 16n dua vao kha nang cua
PLC dé doc tin hiéu tir nhitng loai cam bién tu dong khac nhau va thiét bi dau
vao cudng birc tin hiéu.

Nhitng nat an, ban phim, cong tac gat tao thanh co ban cua giao tiép
ngudi va may 1a cac loai thiét bi vao cudn bic tin hiéu. Mat khac, dé phat
hién vat thé, quan sat sy di chuyén co cau, kiém tra 4p suat va mac chat long
va nhiéu sy kién khac, PLC s& phai xir 1y tin hiéu tir nhitng thiét bi cam tng tu
dong dac biét nhu cong tac tur, cong tdc hanh trinh, can bién quan di¢n, cam
bién mirc d6 va v.v... Nhiéu loai tin hiéu PLC c6 thé 12 ON/OFF hay tuong tu.
Nhiing tin hiéu vao nay duoc giao tiép véi PLC qua céc loai modul vao khéac
nhau.

b) Thiét bi xuat:

Hé thdng tu dong khong hoan chinh va hé théng PLC that su té liét néu
khong co giao tiép voi cac thiét bi xuit, chang han mot sb thiét bi thong
thuong nhu: dong co, cudn day, deén chi thi, chuéng bao...Thong qua su hoat
dong cua dong co va cudn day, PLC c6 thé diéu khién tir don gian dén phic
tap.

1.1.3. PLC
1.1.3.1. Khai niém PLC

PLC (Programmable Logic Controller) 1a thiét bi diéu khién lap trinh,
duoc thiét ké chuyén dung trong cong nghiép dé diéu khién cac tién trinh xu
Iy tir don gian dén phuc tap, tiy thudc va ngudi diéu khién ma no co thé thuc
hién mot loat cac chuong trinh hoac su kién, su kién nay dugc kich hoat bé
cac tac nhan kich thich (hay con goi 13 dau vao) tac dong vao PLC hoic qua
cac bo dinh thoi (Timer) hay cac su kién duoc dém qua bo dém. Khi mot sy
kién duoc kich hoat n6 s& bat ON, OFF hoic phat mot chudi xung ra cac thiét

bi bén ngoai duoc gan vao dau ra caa PLC. Nhu vay néu ta thay doi cic



chuong trinh duoc cai dit trong PLC 1a ta c6 thé thuc hién cac chic ning
khac nhau trong cac méi truong diéu khién khac nhau.
1.1.3.2. Céu triic PLC

Mot PLC bao gém mot bo xu 1y trung tdm, bd nhd dé luu trix chuong

trinh va (ing dung va nhitng modul giao tiép nhap-xuat.
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Hinh 1.2 So' dd cau tric cia b diéu khién lap trinh
1.1.3.3. Hoat dong cua PLC
Vé co ban, hoat déng cua mot PLC ciing khac don gian. Pau tién, hé
théng cac cong vao/ra (Input/Output hay modul xuat/nhap) dung dé dua céac
tin hiéu tir cac thiét bi ngoai vi vao CPU (nhu cac sensor, contact, tin hi¢u tur
dong co ...). Sau khi nhan duoc tin hiéu wor dau vao thi CPU sé& xu 1y va dua

cac tin hiéu diéu khién qua modul xuat ra cac thiét bi duoc diéu khién.
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Hinh 1.3 M6 ta hoat dong PLC

Trong sudt qua trinh hoat dong, CPU doc hoic quét (scan) dir liéu hoac
trang thai cua cac thiét bi ngoai vi thong qua dau vao sau do thuc hién cac
chuong trinh trong bd nhé nhu sau: mot bo dém chuong trinh € nhan Iénh tr
bo nhd chuong trinh dua ra thanh ghi 1énh dé thi hanh. Chuong trinh ¢ dang
STL ( Statement List — Dang I¢énh li¢t ké) hay ¢ dang 1a LADDER (dang hinh
thang) s& duoc dich ra ngdn ngit mat cat trong bo nhé chuong trinh. Sau khi
thuc hién xong chuong trinh sau d6 1a truyén thong noi bo va kiém soat 1i
sau d6 CPU s& gui hodc cap nhat tin hiéu téi cac thiét bi, dugce diéu khién
thong qua modul xuat. Mét chu ky gém doc tin hiéu ¢ dau vao, thuc hién
chuong trinh, truyén thong ndi va ty kiém tra 16i va gtri cap nhat tin hiéu wor
dau ra duoc goi 1a mot chu ky quét.

Nhu vay, tai thoi diém thuc hién 1énh vao/ra thi 1énh khong xt 1y truc
tiép voi cong vao ra ma s& xir Iy thong qua bd nhd dém. Néu co st dung ngat
thi chuong trinh con twong ng Véi timg tin hiéu ngat s& duoc soan thao va
cai dat nhu mot b phan chuong trinh. Chuong trinh ngét chi thuc hién trong
vong quét khi xuét hién tin hiéu ngat va c6 thé xay ra ¢ bat ky diém dén nao

trong vong quét.
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Hinh 1.4 Chu ky vong quét cia PLC

Thuc té khi PLC thuc hién chuong trinh (Program Execution), PLC khi
cap nhat tin hiéu ngd vao (ON/OFF(, céac tin hiéu nay khong duoc truy xuét
tac thoi dé dua ra (Update) & dau ra ma qua trinh cap nhat tin hiéu & dau ra
(ON/OFF) phai theo hai budc: khi xtr ly thyc hién chuong trinh, vi x{t Iy s&
chuyén ddi cac mirc logic twong ung ¢ dau ra trong “chuong trinh noi” (43
duoc 1ap trinh), cac murc logic nay sé& chuyern d6i ON/OFF. Tuy nhién luc nay
cac tin hiéu & du ra”that” (tirc tin hiéu duge dua ra tai modul out) van chua
duoc dua ra, Khhi xir Iy két thirc chwong trinh xtr Iy, viéc chuyén d6i cac muc
logic (cua cac tiép diém d3 hoan thanh thi viéc cap nhat cac tin hiéu ¢ dau ra
méi thuc su khong tac dong 18n ngd ra dé diéu khién cac thiét bi ¢ dau ra.

Thudng viéce thuc thi mot vong quét xay ra dudi thoi gian rat ngan, mot
vong quét don (single scan) c¢6 thoi gian thuc hién mot vong quét tir 210ms toi
100ms. Viéc thuc hién mot chu ky quét dai hay ngén con phu thudc vao tdc
d6 xir Iy 1énh, d6 dai ctia chuong trinh va ca muc do giao tiép giita PLC voi
cac thiét bi ngoai vi (man hinh hién thi...). Vi xt 1y chi c¢6 doc dugc tin hiéu &
dau vao chi khi nao tin hiéu nay tac dong voi khoang thoi gian 16n hon mét
chu ky quét. Néu thoi gian tic dong ¢ dau vao nhé hon mot chu ky quét thi xu
1y xem nhu khong c6 tin hiéu nay. Tuy nhién trong thuc té san pham, thuong
cac hé théng chap hanh 13 cac hé thong co khi nén tbc d6 quét nhur trén c6 thé

dap ung dugc cac chirc ning cua diy chuyén san xuét. Bé khiac phuc khoang



thoi gian quét dai, anh hudng dén chi trinh san xuit, cac nha thiét ké con thiét
ké hé théng PLC cap nhat tin tac thoi, dung bo dém tée d6 cao (High Speed
Counter) cac hé théng nay thudng duge ap dung cho cac PLC 16n c6 sb luong
I/0 nhiéu, truy cap va xir 1y lugng thong tin 16n.

1.1.3.4. Bic diém bo diéu khién lap trinh

Nhu cau vé mot bo diéu khién dé sir dung, linh hoat va c6 gia thanh thap
da thirc day su phat trién nhitng hé thong diéu khién lap trinh (programmable
control systems) - hé théng s dung CPU va bo nhd dé diéu khién may moc
hay qua trinh hoat dong. Trong bdi canh d6, b diéu khién lap trinh PLC
(Programmable Logic Controller) duoc thiét ké nham thay thé phuong phap
diéu khién thiét bj dé dang va linh hoat dua trén viéc laajo trinh trén cac 1énh
logic co ban. Ngoai ra, PLC con ¢o thé thuc hién nhitng tac vu khac nhu dinh
thoi, dém, v.v..., lam tang kha nang diéu khién cho nhitng hoat dong phuc tap,
ngay ca voi loai PLC nho nhat. Hoat dong cua PLC 1a kiém tra tat ca cac
trang thai tin hiéu & dau vao, duoc dwa vé ty qua trinh diéu khién, thuc hién
logic duoc lap trong chuwong trinh va kich ra tin hiéu diéu khién cho thiét bi
bén ngoai twong tng. V&i cac mach giao tiép chuan & khdi vao va khéi ra caa
PLC cho phép né két ndi truc tiép dén nhitng co cdu tic doéng (actuators) co
cong suat nho ¢ dau ra va nhitng mach chuyén doi tin hiéu (transducers) o dau
vao, ma khong can c6 cac mach giao tiép hay ro le trung gian. Tuy nhien, can
phai c6 mach dién tir cong suat trung gian khi PLC diéu khién nhiing thiét bi
c6 cong suat lon.

Viéc sir dung PLC cho phép chung ta hiéu chinh hé thong diéu khién ma
khong can c6 sy thay dbi ndo vé mat két néi day, su thay doi chi 13 thay doi
chuong trinh diéu khirn trong b nh¢ thong qua thiét bi 1ap trinh chuyén
dung. Hon nita, chung con c6 wu diém 13 thoi gian lap dit va dua vao hoat
dong nhanh hon so v&i nhiing hé théng diéu khién truyén thdng ma doi hoi

can phai thuc hién viéc néi day phac tap gitra cac thiét bi roi.



Vé phan cimg, PLC tuong ty nhu may tinh “truyén théng”, va chung co
cac dic diém thich hop cho muc dich diéu khién trong cong nghiép.

e Kha ning chdng nhiéu tét.

e Céu trac dang module cho phép dé& dang thay thé, ting kha ning (ndi thém
module m& rong vao/ra) va thém chtc nang (nbi thém module chuyén
dung).

e Viéc két ndi day va mirc dién ap tin hiéu ¢ dau vao va dau ra duoc chuan
hoa.

e Ngon ngit 1ap trinh chuyén dung — ladder, instruction va function chart —
dé hiéu va dé sir dung.

e Thay ddi chuong trinh diéu khién dé dang.

e Nhiing dic diém trén 1am cho PLC duogc st dung nhiéu trong viéc diéu
khién cac may méc cong nghiép va trong diéu khién qué trinh.

1.1.3.5. Céc chung loai PLC:

Hién nay, mot sé6 PLC duoc sir dung trén thi truong Viét Nam:

- M¥:Allen Bradley, General Electric, Square D, Texas Instruments,

Cutter Hammer,...

- buc: Siemens, Boost, Festo...

- Han Quéc: LG

- Nhat: Mitsubishi, Omron, Panasonci, Fanuc, Mashushita, Fuzi, Koyo,...

Va nhiéu chung loai khac.

Cac san pham nhu: Logo!, Easy, Zen, ... ciing duoc ché tao ra dé dapang
nhitng yéu cau diéu khién don gian.

Trong tuong lai hé théng PLC khong chi giao tiép voi cac hé thong khac
thong qua CIM (Computer Integrated Manufacturing) d¢é diéu khién cac hé
théng: Robot, Cad/Cam,... Ngoai ra cac nha thiét ké con dang xay dung céc
loai PLC v6i cac chtrc ning diéu khién thong minh (intelligence) con duoc

goi la cac siéu PLC (super PLC) cho tuong lai.



M3t khac ngoai PLC ciling di bo sung thém céc thiét bi mo rong khac
nhu: cic cdong ma rong Al (Analog Input), DI (Digital Input), cac thiét bj hién
thi, cac bo nhd Cartridge thém vao.
1.1.3.6. Uu diem cta PLC
a) Hé théng diéu khién co dién va nhiing kho khan ciia né.

Vao nhitng nam 1960 -1970, nhimg may méc tu dong duoc diéu khién
bang nhing ro le dién. Nhiing ro le dién nay duoc lap dit ¢6 dinh bén trong
bang diéu khién. Trong mot vai truong hop, bang diéu khién 1a qua rong
chiém khong gian. Moi két néi ¢ ngd ro le phai duoc thuc hién. Di day dién
thuong khong hoan hao, né phai mat nhiéu thoi gian vi nhitng ric réi hé théng
va day 1a van dé rat ton thoi gian ddi voi nha st dung. Hon nita, cac ro le bi
han ché vé tiép diém. Khi c6 yéu cau hiéu chinh hay cai tién thi may phai
ngung hoat dong, khong gian 1ap dat bi giéi han va ndi day phai duoc 1am dau
dé phu hop véi nhitng thay d6i. Bang diéu khién chi co thé dugc st dung cho
nhitng qué trinh riéng biét nao d6 khong doi hoi thay ddi ngay thanh hé théng
ma&i. Trong qua trinh bao tri, cac k¥ thuat vién dién phai dugc huan luyén tot
va gioi trong viéc giai quyét nhiing sy ¢ cua hé théng diéu khién. No6i tom
lai, bang diéu khién ro le c¢6 dién rat kém linh hoat va khong thay thé duoc.
= (6 qua nhiéu day trong bang diéu khién.
= Sy thay d6i hoan toan kho khan.
= Viéc stra chira vo cing phién phirc vi ban phai can dén nha k¥ thuat gioi.

» Tiéu thu dién nang 16n khi cudc day cua ro le tiéu thu dién.

= Thoi gian dimg may 1a qua dai khi su ¢ Xay ra, vi phai mat mot thoi gian
dai dé sira chira bang diéu khién.

= N6 giy ra thoi gian ding may 1au hon khi bao tri va diéu chinh khi cac ban

vé khong con nguyén ven qua thoi gian nhiéu nam.
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b) Bang diéu khién kha lap trinh va nhitng thuan lgi ciia né.
V&i su xuat hién caa bo diéu khién lap trinh, nhitng quan diém va thiét ké

diéu khién tién b to lon. C6 nhiéu loi ich trong viéc sir dung.

Hinh 1.5 Bang diéu khién bang PLC
Cung v6i su phat trién cia phan cang va phan mém, PLC ngay cang ting
duoc cac tinh nang cing nhu loi ich cua PLC trong hoat dong cong nghiép.

e Hé thdng day giam dén 80% so véi hé thong diéu khién ro le.

e Dién ning tiéu thu giam dang ké vi PLC tiéu thy it dién ning.

e Chtc ning ty chuan doan ciua PLC cho phép sira chira d& dang va nhanh
chong nho tinh nang gidm sat gitra ngudi va may (HMI).

e Kich thuéc caa PLC hién nay dugc thu nhé lai dé bo nhé va sé lugng 1/0
cang nhiéu hon, céc tng dung ciia PLC cang manh hon gitip ngudi sir dung
giai quyét dugc nhiéu van dé phuc tap trong diéu khién hé thong.

e Chi can Iép dat mot lan (ddi véi so dd hé théng, cac duong ndi day, cac tin
hiéu & ngd vao/ra...), ma khong phai thay d6i két cau cua hé thdng sau nay,
giam duoc sy ton kém khi phai thay doi lap dat khi d6i thir tu diéu khién
(dbi véi hé thong didu khién ro le), kha ning chuyén d6i hé diéu khién cao
hon (nhu giao tiép gitta cac PLC dé truyén gitr liéu diéu khién 1an nhau_,
hé théng dugc diéu khién linh hoat hon.

e Do tin cay cao vi PLC duoc thiét ké dic biét ¢é hoat dong trong mdi truong

cong nghiép. Mot PLC c¢6 thé duoc lap dat ¢ nhitng noi c6 d6 nhiéu dién
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cao ( Electrical Noise), viing co tir truong manh, cé cac chan dong co khi,

nhiét d6 va d6 4m méi trudng cao ...

e Kha ning quyén lvc ma PLC thyc hién dugc d6 1a sy phdi hop gitta cac

thiét bi diéu khién, giam sat va truyén thong tao ra mot mang san Xuat toan

cau: giam sat, diéu khién va thu thap dix liu (SCADA).

Bang 1: So sanh dic tinh k§ thuat gitra nhitng hé thong diéu khién

Chi Tiéu So o —
.. Ra-le Mach So Miy Tinh PLC
Sanh
Gid thanh
tiing chife | Khd thip Thip Cao [hiap
ning
Kich thuée . o . .
o [.dn Rit gon Kha gon Rit gon
vil 1y
Toe do dicu| . : ) _
. Cham Rit nhanh Khi nhanh Nhanh
khién
Khi ning - i . :
i - © | Xuat sic l'ot Kha tot I'ot
chong nhicu
Mt thiti gian L Mt nhicu | Lip  tfinh
‘s - | Mt thar gian . . A s
Lap dit thiet ké va o thdi gian lip |va lap diat
: thiét ké -
lip dat trinh ddn giin
Kha ning
di¢u khién tic | Khong o Co Co
vu phtic tap
Dé thay doi o o _ _ Rat ddn
. s Rit kho Kho Kha ddn gian .
dicu Khien a1in
. _ . Kém — ¢ rat | Tot — cide
. , kKem - Corat| y _
COng tic¢ bao . 2 . Kém —néu IC | nhieu  mach | modul
) nhicu cong L . . .
i p durgic hin dién w | dudge  téu
ac )

chuyén ding

chuin héa

Theo bang so sanh, PLC c6 nhiing dic diém vé phan cang va phan mém

1am cho troe thanh bo diéu khién cong nghiép duogc sir dung rong rai.

1.1.3.7. Han ché cua PLC

e Gi4 thanh (tuy theo yéu ciu may).

e Can mot chuyén vién dé thiét ké chuong trinh cho PLC hoat dong.
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e Cac yéu cau cb dinh, don gian thi khong can dung PLC.

e PLC sé bi anh huéng khi hoat dong & méi truong c¢6 nhiét do cao, do rung
manh.

1.1.3.8. Ung dung ctua PLC

e Diéu khién cic qua trinh san xuat: gidy, ximang, nudc giai khat,linh kién
dién ta, xe hoi, bao bi, dong goi,...

e Rura xe 6t6 tu dong.

e Thiét bi khai thac.

e Giam sat hé théng, an toan nha xuong.

e Hé théng bao dong.

e Diéu khién thang may.

e Diéu khién dong co.

e Chiéu sang

e Cira cong nghiép, tu dong

e Bom nudc.

o Tudi cay.

e Béo gio truong hoc, cong sd,...

e May cét san pham, vo chai....

e Vi con nhiéu hé théng diéu khién tu dong khac.

Piéu khién thang may Khéi dong mém dong co
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1.2 CAU HINH HE THONG PLC S7-200
1.2.1. Cu tric phan cing
1.2.1.1. Bo diéu khién lap trinh (PLC)

PLC 1a bo diéu khién lap trinh va dugc xem 1a may tinh cong nghiép.

Do cong nghé ngay cang cao vi vay lap trinh PLC ciing ngay cang thay
d6i,chu yéu 1a su thay ddi vé cau hinh hé théng ma quan trong 1a bd xu Iy
trungtdm (CPU). Su thay doi nay nham cai thién 1 s tinh niang, s 1énh, bo
nhd, s6 dau vao/ ra(l/0), téc dd quét, ... vi vay xuat hién rat nhiéu loai PLC.

PLC cua Siemens hién ¢6 cac loai sau: S7- 200, S7- 300, S7- 400, ....

Riéng S7- 200 co cac loai CPU sau: CPU 210, CPU 214, CPU 221, CPU
222,CPU 224, CPU 226, .... M&i nhit c6 CPU 224 xp, CPU 226 xp c6 tich

hopanalog.

294- 18022-0x84

Hinh 1.6 PL.C ho S7-200, CPU 224
Tong s6 /0 max twong ddi 1on, khoang 256 1/0. S module ma rong tuy
theo CPU c6 thé 1én dén toi da 7 module.
Tich hop nhiéu chtc ning dac biét trén CPU nhu ngd ra xung, highspeed

counter, dong ho thoi gian thuc, . .v.v.

14



Module mé& rong da dang, nhiéu chung loai nhu analog, xir 1y nhiét do,
diéu khién vi tri, module mang ..v.v.
1.2.1.2. Cac thanh phan CPU
e Dic diém caa CPU 224:
- Kich thuét: 120.5mm x 80mm X 62mm
- Dung lugng bo nhé chuong trinh: 4096 words
- Dung lugng bo nhé dix ligu: 2560 words
- B6 nhé loai EEFROM
- C6 14 cong vao, 10 cong ra.
- C6 thé thém vao 14 modul ma rong ké ca modul Analog.
- Téc d6 xtr Iy mot 1énh logic Boole 0.37ps
- C6 256 timer , 256 counter, cac ham s hoc trén s nguyén va sbthuc.
- C6 6 bo dém tdc do cao, tan sb dém 20 KHz
- C6 2 bd phat xung nhanh kiéu PTO va PWM, tan s6 20 KHz chi & cac CPU
DC.
- C6 2 bo diéu chinh twong tuy.
- Cac ngat: phan cang, theo thoi gian, truyén thong,...
- bong ho thoi gian thyc.
- Chuong trinh duoc bao vé biang Password.
- Toan bo dung lugng nhé khong bi mat dix lidu 190 gio khi PLC bimét dién.
e (Cac dén bao trén PLC

Hinh 1.7 Cac dén bao caa PLC
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- SF: dén bao hiéu hé thong bi hong (dén do).

- RUN: PLC dang ¢ ché d6 lam viéc (dén xanh).

- STOP: PLC dang & ché do dung (dén vang).

-1 x.x, Q x.x: chi dinh trang thai tic thoi cong(deén xanh).

e Cong tac chon ché d¢ lam viéc:

CPUziL
soe AL/DC/ALY :‘

|| —— Made Switch

[T Anzlog Agjustment

Hinh 1.8 Céng tic chon ché d¢ 1am viéc
- RUN: cho phép PLC thyc hién chuong trinh trong b nhg, PLC s&chuyén
trRUN qua STOP néu gap su cd.
- STOP: PLC dung cong viéc thuc hién chuong trinh ngay 1ap tac.
- TERM: cho phép may lap trinh quyét dinh ché do 1am viéc cua PLC. Dung
phan mém diéu khién RUN, STOP.
1.2.1.3. Két néi diéu khién

Bang 2 Cac model cua S7-200

Model Description |Power Supply |Input Types |Output Types
221 DCIDC/DC 20.4-28.8VDC |6 DC Inputs |4 DT Outputs
221 AC/DC/Relay |85-264 VAC 6 DC Inputs |4 Relay Outputs
47-63 Hz
222 DCIDC/DC 20.4-28.8VDC |8 DC Inputs |6 DT Outputs
222 AC/DC/Relay |85-264 VAC 8 DC Inputs |6 Relay Outputs
4763 Hz
224 DCIDC/DC 20.4-28.8VDC |14 DC Inputs |10 DC Outputs
224 AC/DC/Relay |85-264 VAC 14 DC Inputs |10 Relay Outputs
47-63 Hz
226 DCIDC/DC 20.4-28.8VDC |24 DC Inputs |16 DC Outputs
226 AC/DC/Relay  |85-264 VAC 24 DC Inputs |15 Relay Outputs
47-63 Hz
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e Céc dic diém ciia PLC hing Siemens

Power Suppi}r_l ,_.!:p""t
CPU 222 DC/DCDC

et
Output

e Két ndi day cho PLC hoat dong

Input paints

s

Programming
port

Hinh 1.9 Két ndi day cho PLC

e Cip ngudn

24 VDG 85 to 265 VAG
ahi & |
—‘ F‘ -
|I :‘ .l'l 1
e

lalalols, F@@@@W
\ \—".
\ CPU Exx’: | CPU 2XX ]
\__ oc/ne/oc “.  AC/DC/RLY S|
"H-.._\___\___-____ -

DC Installation AC Installation

Hinh 1.10 Cac cap nguon PLC
Loai DC ngudn nudi c¢6 ki hiéu 1a M, L+

Loai AC ngudn nudi c6 ki hiéu 1a N, L1.
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e Ngo vao

Gia sur can két ndi 1 cong tac, hodc 1 nat nhan cho ngd vao PLC

Input Devices
Connectad Here

Pushbution Switch

Hinh 1.11 Cac loai linh kién dau vao PLC S7-200
Chan 1M, 2M ndi chung véi chan M.
Chéan L+ ndi vao 1 dau cua tiép diém, dau con lai cua tiép diém ndi vao

cac ngo vao I trén PLC.

UH 00 BT B2 B3 FRIOEES BE BTN Lel
SGESANENEREEE

T°04040-00°0°n00°n¢

NN

Hinh 1.12 Céc chan Input PLC S7-200
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e Ngora
Két ndi PLC diéu khién deén Light, diéu khién Relay, cac co ciu chap
hanh khac,...

From [nput Powers Supply
Cutput Devices
Wired Hers
Slmews
du ARBELAREA NS
\' FEFFRTVERTEY

Hinh 1.13 Cac linh kién dau ra PLC S7-200
Chan 1L, 2L néi vao ngudn duong.
Tung ngd ra tir PLC ndi vao 1 dau cua tai, dau con lai cua tai ndi vao

nguon am.

57200 Fleld Wiring Connector Post

Y
SIS SN SINSIY
[IL o8 ot 62 - 2 03 & pal[= N L1 |

L

Hinh 1.14 Cac chan Output PLC S7-200
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CPU 224 AC/DC/RELAY

[+ " o
o[dJoeJoJeJeo]elelalald]dJeledTET4
1L

no 01 0203 e o004 0506 e 30 07 10 11 N LI
OUTPUT e

ACTCRELAY

SIEMENS §7-200

INPUT
IM 00 0.0 02 03 04 050607 2M 10 11 1213 14 15 M_1+
plelefolololglelelelolololofelole]e

Hinh 1.15 CPU 224 AC/DC/RELAY

e Cac ngo vao thuong dung la:

- Nt nhan, cong tic gat, ba chau,...

- Céc loai cam bién: quang dién, tiém can, dién dung, tu, kim loai, si€u am,
phan biét mau sic, cam bién ap suét, ...
- Cong tac hanh trinh, cong tic thuong.
- Rorary Encoder.

- Role dién tur.

- Sensor nhiét do.

- Bo kiém tra muc...

e Cac thiét bi dugc diéu khién ¢ ngo ra:
- BOng co DC.

- Bong co AC 1 pha va 3 pha.

- Van khi nén.
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- Van thuy lyc.

- Van solenoid.

- Bén bao, dén chicu sang.

- Chuong béo gio.

- POng co Step Servo.
- Bién tan.

- Quat thong gio.

- May lanh.

- Bong co phat dién.

1.2.1.4. Truyén thong gira PC va PLC

S7-200 sir dung cong truyén thong ndi tiép RS 485 véi jack ndi 9 chan
dé phuc vu cho viéc ghép ndi Véi thiét bi lap trinh hoac véi cac tram khac cua

PLC. Téc do truyén cho mdy 1ap trinh kiéu PPI (Point To Point Interface) 1a

9600 baud.

Hi=

AWBERERE| -

2345867 8

Figure 2-2

Connecting the R5-232/PFI Multi-Master Cable

SIEMENS

38.4K 000 Switch 4:1=10bit

I

123456

PC/PPI Cable

123

12K 001 0=11bit

Hinh 1.16 Két néi truyén théng PLC va PC
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Cong truyén thong

1'.

i 3 2

=5 7
\o 0o o © o/
\ 9 8 7 6 /

0 0 0 o/

!
1. Néi dat
2.24VDC
3. Truyén va nhan di lidu
4. Bo trong (khong st dung)
5. N6i dat
6.5VDC
7.24VDC
8. Truyén va nhan di lidu
9. Bo tréng (khong st dung)
- Ghép ndi S7 — 200 v6i may tinh PC qua cong RS 232 can co cap két ndi PC
/ PP1véi bo chuyén d6i RS 232 / RS 485.
- Gan 1 dau cap PC / PPI voi cong truyén thong 9 chan cuia PLC con dau kia
v6i cong truyén thong ndi tiép RS 232 ctia may PC. Néu cong truyén thong
ndi tiép RS — 232 véi 25 chan thi phai ghép ndi qua bo chuyén ddi 25 chan / 9
chan dé co thé ndi véi cap truyénthong PC / PPI.
- Chon cac thong sé dé truyén thong.
- Téc d6 truyén: 09.6k.
- Dit liéu truyén: 11 bit.
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1.2.1.5. Cai dit phan mém

Nhan Enter vao biéu tuong Setup

= 1 antorun =M com3zupd
(j COMM = Setup Information == | '"Win3Z2 Cabinet Self-Extractor
1KE ‘ Microsoft Corporation
datal ] %y dakal.hdr dataz
WinRAR archive g3zl | HOR File WinRAR archive
G55 KB —= 105 KE 76,217 KB
i ikernel i %y layout = readmea
2s4]| Ex_ File sas] | BIN File: Micrasoft Ward Document
=== | 337FKB — 1KB 2O KB

readmeb
Microsoft Ward Docurnent
Z9KE

readmes
Microsoft Word Docurment
30KE

readmec
Microsoft Waord Docurnent
J0KE

readmek,
Microsoft Word Docurment

readmed
Microsoft Word Docurnent
39 KB

setup
I File
162 KB

Setup Setup
512 % 381 = Configuration Settings
AaCDSees BMP Image s 1 KB

ﬁ e

Hinh 1.17 Giao dién cai @it phan mém SIMACTIC
Sau d6, xac nhan cac thong tin bang cach nhan tiép OK, NEXT,
CONTINUE, ....
Restart may tinh sau khi cai xong.
1.2.1.6. Str dung Logic ladder trong PLC
Mach ty duy tri diéu khién dong co Motor gdm 2 nat nhan Start PB va
E_Stop

Start_PB E_Stop M_Starter
| | | 4
|
¥ I J/Ir P \ )
M_ P - Motor
7

Motor Starter
@ Start / Stop Switch

Controlling Inputs and Outputs

Figure 4-1
Hinh 1.18 St dung Logic Ladder
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1.2.1.7. Str dung bang Symbols

__ View ||~ Proiectl -
What's New
T = CPU 224 REL 02.01 =1=1 Symbol | Addess
+ (g9 Program Black 1 <] Start_PB 0.0
+. (@] Symbol T able 2 ¢J E_Stop 0.1
+ [ Status Chart 3 &) M_Starter Q0.0
+ (g3 Data Block "5 | |
'Y + WE System Block
+ @ Cross Reference

Hinh 1.19 Bang Symbol trong STEP7 S7-200
1.2.1.8. Khéi két ndi terminal

Hinh 1.20 Két néi Terminal

Dung vit dep thuc hién nhu hinh v&, s& nai va lay khdi két néi terminal
ra.Khi lap vao thi ké ngay Terminal c6 chét va an ding vao rinh c6 san.
1.2.2. C4u tric bd nhé
1.2.2.1. Hé thong s

Trong Xt 1y cac phan tr nhé, cac ngd vao/ra, thoi gian, sé dém, ... PLC
st dung hé théng nhi phén.
a. Hé thap phan

Hé thap phéan voi co s6 10 gdm céc chirs6 13: 0, 1,2, 3, 4, 5,6, 7, 8, 9.

Gia tri cac chit s trong hé thap phan phu thudc vao gia tri cia ting chit
s6 va vi tri ctia nd. Trong hé thap phan vi tri dAu tién bén phai 13 0; vi tri thir 2

1a 1; vi tri thtr 3 13 2;... tiép tuc cho dén vi tri cudi cung bén trai.
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b. H¢ nhi phan

Hé nhi phan 13 hé st dung co sb 2, gdm 2 chit s6 14 0 va 1. Gia tri thap
phéan cua sé nhi phan ciing duogc tinh twong tu nhu sb thap phan. Nhung co
sétinh luy thira 14 co s6 2.
. Hé bat phan.

Hé dém nay co6 8 chir sb tir 0 dén 7. Ciing nhu cac hé dém khac, mdi chit
sb trong hé co s 8 c6 gid tri thap phan twong ang Véi Vi tri ctia nd.
d. Hé ¢ém thap luc phan

Hé dém thap luc phéan sir dung co s 16, gom 16 chir s6 1a: 0, 1, 2, 3, 4,
56,7,8,9, A B,C,D, E, F. Trong d6 A tuong tng 10; B twong ung 11; C
twong Ung 12; D tuong ung 13; E tuong g 14; F twong ung 15. Gia tri thap
phan cua sb thap luc phan dugc tinh twong ty nhu cic hé dém khac nhung co
so tinh 1a 16.
e. Bang ma:

Bang ma nhi phan 4 bits twong dwong cho céc chir s6 thap phan tir 0 dén
15 va céc chir s6 thap luc phan tir 0 dén F

Bang 3 Bang ma nhi phén 4 bits.

Nhi phan
Thap phan Thap luc phan
0000 0 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 6 6
0111 7 7
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1000 8 8
1001 9 9
1010 10 A
1011 11 B
1100 12 C
1101 13 D
1110 14 E
1111 15 F

1.2.2.2. Céc khai niém xu 1y thong tin
Trong PLC, hau hét cac khai niém xir Iy thong tin ciing nhu dir liéu déu
duoc stir dung nhu: Bit, Byte, Word, Double Word.

1.2.2.3. Phan chia bg nhé

Bo nhé S7 — 200 chia lam 4 ving nhd:

e Ving chwong trinh: c6 dung luong 4 Kwords dugc s dung dé Iuu giticac
Iénh chuong trinh.

e Vung tham s6: mién luu gilr cac tur khoa, dia chi tram.

e Ving dir liéu: luvu gitt dit lidu chuong trinh: két qua phép tinh, hang
séduoc dinh nghia trong chuong trinh. La 1 ving nhé dong. N6 c6 thétruy
nhap theo ting bit, byte, word hoac double word.

- Mién V (Variable)

- Viing dém cong vao (1)

- Viing dém cong ra (Q)

- Vung nhé noi (M)

- Vung nhé dac biét(SM)

e Vung doi tweng

- Timer: TO -> T255

- Counter: CO —> C255
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- B dém cong vao tuong tu: AIW 0 — AIW 30
- B dém cong ra twong tu: AQW 0 — AQW 30
- Thanh ghi (Accumulater): AC 0, AC1, AC2, AC3
- Bo dém téc do cao: HSCO -> HSC5
1.2.2.4. Cac phuong phép truy nhap
a. Truy nhap theo bit:
Tén mién + dia chi byte + . + chi sé bit
Vidu: V5.4
Truy suit cac ving khac; Vi du: 10.0; Q0.2; M0.3; SMO0.5
b. Truy nhap theo byte:
Tén mién + B + dia chi byte
Vi du: VB5
Truy suit cac ving khac; Vi du: 1B0; QB2; MB7; SMB37
c. Truy nhap theo Word (tu):
Tén mién + W + dia chi byte cao cua word trong mién.
Vi du: VW;
Nhu vay VW4 gom 2 byte VB4 va VB5 gop lai trong d6 VB4 dong vai tro 1a
byte cao, con VB3 dong vai tro 1a byte thap trong word VW4,
-> VW4 = VB4 + VB5
Truy suat cac vung khac; Vi du: IWO0; QW4: MW40; SMW68
d. Truy nhép theo doubleword(tu kép):
Tén mién + D + dia chi byte cao nhat cua mot double word trong mién.
Vi du: VD2
->VD2 chi tir kép gom 4 byte VB2, VB3, VB4, VB5 thuoc mién V, trong d6
byte VB2 ¢6 vai trd 13 byte cao nhét, byte VB5 ¢6 vai trd byte thap nhat trong
VD2.
Truy suit cac ving khac; Vi du: ID0; QD3; MD100; SMD48.
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1.2.2.5. M6 rong vao / ra
- CPU 224 cho phép mé rong nhiéu nhat 14 module ké ca module analog. Cac

module mé rong twong tu va sd déu co trong S7-200.

HO=TH|
s

=l e |
— =
=l o

Hinh 1.21 Cach két néi module mé réng CPU 224
- C6 thé mé rong cong vao / ra cuia PLC bang cach ghép ndi thém vao nd cac
module m& rong vé phia bén phai cia CPU 1am thanh mdt moc xich. Dia chi
cta cac module dugc xac dinh bang kiéu vao / ra va vi tri cua module trong

moc xich.

Cach dat dia chi cho cac module mo rong CPU 224.

4 Analog In 8 0out 4 Analog In
1 Analog Out 1 Analog Out
" 100 Module O | Module 1 Module 2 | Module 3 Module 4
0.1 20 @20 13.0 AlWo AGND aso AlWs ACIWWA
0.2 121 azd 13.1 Alwz AGW2 a3 AWIO  AGIE
0.3 22 @22 13.2 Alw4 Q32 AlW12
0.4 123 Q2.3 13.3 AIWE Q33 ANN14
0.5 12 4 3.4 Q34
10.6 2 135 Q35
0.7 2 136 ase
1.0 127 Q27 13.7 Q37
1.1
::g Expansion /O
1.4
15
Local /O

Hinh 1.22 Pat dia chi cho cac module mé rong CPU 224
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CHUONG 2

SU DUNG PHAN MEM STEP-7 MICROWIN LAP TRINH
CHO PLC S7-200

2.1. NGUYEN LY HOAT PONG CUA PLC
2.1.1. Céu tric chwong trinh

Céac chuong trinh cho S7-200 phai luén c¢6 mot chuong trinh chinh(Main
Program).

Néu c6 sir dung chwong trinh con va chuong trinh xir 1y ngit thi dugc
Viét tiép sau chuong trinh chinh.

2.1.2. Thuc hién chwong trinh

Hinh 2.1 Vong quét PLC

PLC thuc hién chuong trinh theo chu trinh 13p. Mdi vong 1ip duoc goi 1a
vong quét, mdi vong quét bao gdm céac budc sau:
- Boc cac ngd vao ra by dém
- Thuc hién chuong trinh
- CPU ty kiém tra, truyén thong
- Chuyén dix liéu tir bo dém ra cac ngo ra.
2.1.3. Quy trinh thiét ké hé thong diéu khién dung PLC

Pé chuong trinh gon gang, d& quan sat va khong nham 14n dia chitrong
qua trinh thao chuong trinh, thyuc hién cac yéu cau sau:
« Hiéu rd nguyén 1y hoat dong cua hé théng

* Xac dinh c6 bao nhiéu tin hiéu vao /ra
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« Lap bang phan phdi nhiem vy I/ O
» Xay dung giai thuat hoac Grafcet
« Viét va kiém tra chuong trinh chay demo
« K&t ndi thiét bi va kiém tra hé thong hoat dong
2.1.4. Ngon ngir 1ap trinh

Trong lap trinh logic thuong hay st dung hai ngén ngir 1a:
e Ngon ngit LAD
e Ngobn ngit STL
- Ngon ngit bang Iénh (STL):Ngon ngtr liét ké, ky hiéu STL( Statement List).
Pay 1a ngdén ngit 1ap tinh thong thuong cua mot may tinh. Mot chuong trinh
duoc ghép boi nhiéu Iénh theo mot thuat toan nhat dinh, mdi 1énh chiém mét
hang va déu c6 cau tric chung 1a : “tén 1énh” + “toan hang”. Mot s6 lénh dic
biét c6 thé chi tén 1énh ma khong can toan hang. Thich hop cho nganh may
tinh.

Metwork 1 Network Title

| Network Cormment

LD I0.0
O Q0.1
AN I0.1
= Q0.1

-Ngon ngit so d6 thang (LAD): Ngon ngir hinh thang, ky hiéu LAD (Ladder
logic) voi loai ngdn ngit nay rat thich hop véi nguoi quen thiét kémach diéu
khién logic. Chuong trinh nay duoc viét duéi dang lién két cac cong tac.

Thich hgp trong nganh dién cong nghiép.
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Network 1 Metwork Title

| Netwark Comment

0.0

10.1

L0

1, 1
| 7]

P

- Ngoai ra con c6: Ngon ngit khdi Function Block, ky hiéu FBD (Flow Chart

Block Diagram). Thich hop cho nganh dién tir sb.

MNetwork 1 Metworlk Title

| Network Comment

10.0— O
(01—

101

AND

— 01

Phan mém hd tro lap trinh day du nhét hién nay 1a Step7-Micro/Win 32
V4.0. Ngoai ra, S7-200 con két ndi thich hop Véi nhiéu loai man hinh HMI

cua Siemens nhu loai TP, OP, TD, va cac loai man hinh khac.
2.2. PHAN MEM STEP 7-MICROWIN
2.2.1. Cai dit STEP 7-MICROWIN

Céu hinh phan cting

Pé cai dat STEP 7 yéu cau téi thiéu cau hinh nhu sau:

e 80486 hay cao hon, & nghi Pentium

e Dia ciing tréng: Tdi thiéu 300MB

e RAM: >32MB, dé nghi 64MB

e Giao tiép: CP5611, MPI card hay tiép hgp PC dé lap trinh v&i mach nhé

e Mouse: Co

e Hé diéu hanh: Windows 95/98/NT hoic cao hon
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Phan 16n dia gc cia STEP 7 déu c6 kha nang tu thuc hién chwong trinh
cai dat (autorun). Bai vay ta chi can bo dia vao va thuc hién theo nhitng chi
dan. Ta ciing c6 thé cha dong thuc hién cai dat bang cach goi chwong trinh
setup.exe co trén dia. Cong viéc cai dat STEP 7 n6i chung khong khac gi
nhiéu so véi viéc cai dat cac phan mém tng dung khéc.
Tuy nhién, so véi cac phan mém khéc thi viéc cai dit STEP 7 s& c6 vai
diém khéc biét can dugc giai thich o thém:
> Khai bdo mi hiéu san pham: M4 hiéu san pham ludn di kém theo phan
mém STEP 7 va in ngay trén dia chta bo cai STEP 7. Khi trén man hinh
hién ra cira 6 yéu cau cho biét ma hiéu san pham, ta dién day du vao tat ca
cac muyc trong 6 ctra $6 d6 thi mai c6 thé tiép tuc cai dat phan mém,

> Piang ky ban quyén: Ban quyén cua STEP 7 nam trén mot dia mém riéng
(thudng c6 mau vang hoic d6). Ta co thé cai dat ban quyén trong qua trinh
cai dat hay sau khi cai dit phan mém xong thi chwong trinh ding ky
AuthorsW.exe co trén dia CD cai dat.

> Khai bao thiét bi dét EPROM: Chuong trinh STEP 7 c6 kha ning dt
chuong trinh ¢ng dung trén thé EPROM cho PLC. Néu may tinh cia ta co
thié tbij d6t EPROM thi can thong bao cho STEP 7 biét khi trén man hinh
xuat hién cta 6

— EPROM Criver

£ ERRG Diriver fan Pl 201 EG 740, Bl 75D

" EPROM Driver for External Prommer

atittie Eonmrection ILF'T1: 'I

1™ | Elashile Driver (F 72, B 7A0, FG 750

Cancel | Help |

Hinh 2.2 Cai dit thiét bi a6t EPROM
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Chon giao dién PC/PLC: CHuong trinh dugc cai dit trén PG/PC dé hd
trg viéc soan thao ciu hinh phan ctmg ciing nhu chuong trinh cho PLC. Ngoai
ra, STEP 7 con c6 kha nang quan sat viéc thuc hién chuong trinh ctia PLC.
Mubn nhu vay ta can tao bo giao dién ghép ndi gitra PC va PLC dé truyén
thong tin dit liéu, STEP 7 c6 thé dugce ghép ndi gitra PC va PLC qua nhiéu bo
giao dién khac nhau va ta cé thé chon giao di¢n s€ duogc st dung trong cac cura
$6 sau:

Installing/Uninstalling Interfaces | x|

Selection: Inztalled:
CPEAT PC Adapter Board 1

CPE511 [PlugéPlay)
CPSE1T [PlugiPlay) Install --» |

MPI-154 Card

FC Adapter <= Wrniratal |

IEF'5411 Caomrmunications proceszsor [MPL/PROFIBUS] for programming devices/FCs

|

Hinh 2.3 Cac b giao dién c6 thé chon

Sau khi chon b giao dién ta phai cai dat tham sb lam viéc cho no thong
qua cua s6 man hinh duéi day khi chon muc “Set PG/PC Interface...”.

Properties - PC Adapter[Auto] | x|

Automatic Bus Profile Fecognition  Local Connection |

LCOM Part |M vI
Transmizzion Hate: I'IE!EEIEI 'I

Cancel | Help |

Hinh 2.4 Cai dit thong s6 cho b giao dién
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Sau khi cai dat xong STEP 7, trén man hinh desktop s& xuat hién biéu

tugng cta phan mém STEP 7.

SIMATIC

kdanager

Hinh 2.5 Biéu twong cia STEP 7

2.2.2. Trinh tu cic buéc thiét ké chwong trinh diéu khién

Tim gidi phdp cho bii todn

Tao mdt Project.

Optian 1 Opticn 2

Binh cdu hinh Tao chudng trinh

Tao chuding trinh I DPinh ¢iu hinh

¥

1l

D& chudng trinh vi gidm sdt

Hinh 2.6 Trinh tw thiét ké chwong trinh diéu khién
2.2.3. Khéi dgng chwong trinh tao Project
Chuong trinh quan 1y SIMATIC 1a giao dién dd hoa v&i ngudi diung
bang chuong trinh soan thao truc tuyén/ngoai tuyén ddi tuong S7 (dé an, tap
tin nguoi dung, khdi, cac tram phan cing va cong cu)
V6i chuong trinh quan 1y SIMATIC c6 thé:

Quan 1y dé 4n va thu vién

Tac dong cong cu cua STEP 7

Truy c4p truc tuyén PLC

Soan thao thé nho
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Céc cong cu cua STEP 7 ¢6 & trong SIMATIC Maneger. Bé khai dong
c6 thé 1am theo 2 cach:

> Bang Task bar »Start—=SIMATIC—-STEP7-SIMATIC Maneger

SIMATIC
> Nhan kép vao biéu tugng SIMATIC Manager ikl

MG project, td chifc va in project

Bién tip nhitng khéi va chén Ti€t 1ap hién thi cita 55, sip x&p
vao nhitne thiét bi lip trinh. chon ngdn ngit va thiét lip gi liéu
cia ti€n trinh

P& chiidng trinh va
giam sat phin citng

Goi Step7 On line Help

"wirdone
(o] [ o sl S B () J= Swl 207 el =) [ roras =] 5| 38|=] w2l

o I SMATIC 30005 leten
E . CPUT A1)
= 1] 57 Pragraaril |
i@l Souscs Fles

‘\ Hién thi nhitng project hodc cic

folder du'de chon bén trai.

Hién thi ciu tric ciia project.

Hinh 2.7 Céc thanh phin cira s6 SIMATIC Manager
e Thanh tiéu dé:
Gom cura s6 va cac nut dé diéu khién cira s6
e Thanh thuc don:

GOm cac thuc don cho cac ctra s6 dang mo
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e Thanh cong cu:

Gom céc thao tac thudng dung nhat dudi dang ky hiéu. Nhitng ky hiéu

nay c6 thé ty giai thich.
New (File Menu)
Open (File Menu)

Display Accesible Nodes (PLC Menu)

S7 Memory Card (File Menu)

Cut (Edit menu)

Paste (Edit Menu)

Copy (Edit Menu)
Download (PLC Menu)
Online (View Menu)
Offline (View Menu)
Large Icons (View Menu)
Small Icons (View Menu)
List (View Menu)

Details (View Menu)

Up on level (View Menu)

Simulate Modules (OptionMenu)

Help Symbol
e Thanh trang thai:

Tao mai

Mo file

Hién thi cac nut
Thé nhé S7
Cat

Dan

Sao chép

Tai xuong
Truc tuyén
Ngoai tuyén
Biéu tuong 16n
Biéu twong nho
Liét ké

Chi tiét

Lén mot cap
Khéi mo phong

Biéu tuong tro gitp

Hién ra cac trang thai hién tai va nhiéu thong tin khac

e Thanh cong tac:

Chtra cac tng dung dang mé va cta s6 dudi dang cac nut. Thanh cong

tac c6 thé dat 2 bén man hinh bang cach nhan chudt phai.
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2.2.4. Cu triic Project Step7

Bang khai bio Bang cac cong cu lip
bi€n va tham s& trinh (Program Element)
khdi

iBi LAD/STLIFBD - [081 — S7_Pro1}SIMATIC 330 Staiosy CFU12 IFM(1]]
3 Flle Ecit [nsen PLC [Debug Mew  Optiond, Window Help
Dﬂg—.lnﬂd ¥ I‘:IF. || ool [= j' ; 'Eﬂjtltﬂﬁ'-‘ —’|"!’ﬂ| \

|lnddaress |Desl. Kama Type Initisl Valus [Commant ' vﬂ
0ftemp 0BL_Ev_CLASS  |BWE Bits 0-3 - 1 [Coming yent), Bits 4-T - 1 IE

_|=| =

a
Ntenp <OB1_SCAN_1 B‘f'f'@ 1 [Cald cestart scan I\QE OB 1), 3 {8can 2-n
.fcenp 0EL_PRICRITY E‘ETE* 1l (Priority of L is loweyt)

J|E=np OBL OB _NUMEE EYTE 1 [Ccganization bleck 1, ﬁQBlI-

a

a

a

|tenp OEL_RESERVED L |EYTE Feserved for aysten \
d|te=np OBl RESERVED £ |BYTE Fe=erved for =systen \‘
_O|ceng OFL_PREV CY¥CLE [INT Cycle time of previoos OR1 sew{an n:uilliser_ondsﬂ

m|n| || r|—]|=

S

-
oBE1 @ Title: B Mok Matwork 3

Commett @ 4151 Comp

Wetwork 1i: Title: 3 i DE Call

7 gl bogie Conteol | Jump
Commerlk 41 (26 |abager Math

51 |8l Fheabng-Poind Math
41 5] Mowe

51 Program Confrol

4l (=] Shift ond Fotata

7 ] Stmius Bils

@l Timers

31 (4 Whord Logic

= iy FE Blocks

411 FC Blocks

4l gy SFE Blocks

Phin soan thio 1 SFC Blocks
’ Al ) Multiple Instancaes

chidng trinh + il Libraries

Function BIocks inthe &/
Project -

FreszF1 1o heln. [Cefline FERl TR I (= [MoD
Hinh 2.8 Ciu triic cira so lap trinh
e Bangkhaibaophuthuockhdi. Dungdékhaibaobiénvathamsdkhéi.
e Phan soan thao chira mét chuong trinh, né chia thanh tiring Network. Céac
thong s6 nhap duoc kiém tra 15i caphép.

Noi dung cira s6 “Program Element” tuy thudc ngdén ngi 1ap trinh da
lwa chon. C6 thé nhan dup vao phan tir 1ap trinh can thiét trong danh sach dé
chén ching vao danh sach. Ciing c6 thé chén cac phan tir can thiét bang cach

nhan va nha chuot.
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a.

Céc thanh cong cu thuong strdung:

0l mé chuong trinh mdi

2 0 & O ®

: M@ chuong trinh d c6 san

: Luu chuong trinh
: D6 chuong trinh xuéng PLC
- Hién thi dia chi dang tén goi nhé (Symbol representation)
: Giam sat hoat dong chuong trinh ctia PLC

: M cua o cac phan tir 1ap trinh (Program Element)

NSNS RE nhanh chuong trinh

HH ;=
£ Tao network maéi.

b.

Cac menu cong cu thuong dung:

New(File Menu): Taoméi

Open(FileMenu): Mg file

Cut(Editmenu): Cit

Paste(EditMennu): Dan

Copy(EditMenu): Saochép

Download(PLCMenu): Taixuéng

Network(Insert): Chén networkméi
ProgramElements(Insert): Mg ctra s6 cac phan tir laptrinh
Clear/Reset (PLC): Xoa chuong trinh hién thoi trong PLC
LAD, STL,FBD(View):Hién thi dang ngdn ngir yéucau
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c. Céc phan tir lap trinh thuong dung ( ctra s6 Program Elements)
= Céc 1énh logic tiép diém:
EREEEit [0

o T
ST =
el =NOT|-
< ()
e ()
<> ~(R)
<) ~(8)
—FT RS
FT sR
ey (N
ey P}
e ~[SAVE)
~FJ NEG
-FT PoS

= Cac loal counter:

= B
Er S_| TUD
T s_cu
--fT S_CD
L) ~(SC)

< ~[CU)
> ~(CD)

= (Cac 1é€nh toan hoc:

SO nguyén: So thuc:
[=-{z1] Integer fct. = {z%] Floating-point fct.
-1 ADD_I -] ADD_R
{1 sue_l T sus_R
£ MuL £ MUL_R
{T biv_l 1 oiv_R
{T apD_DI T aBs
{T sue_pI £T sarT
T MuUL_DI T sar
{T piv_DI ~FT LN
{1 MoD_DI ~FT EXP
T sIN
{1 cos
£T 18N
T asIN
{T acos
T ATAN
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= Cac loal Timer:

= m
oy PULSE

T 5_PEXT
- ﬂ S_0DT
T s_oDTS
FT s_oFFDT
> ~{SP)

- ~[SE)
L=y -[SD)
¢y ~[55)
<> ~[SF)

. Cac 1énh chuyén doi dix liéu:

= (Cac lénh so sanh:

Z] {_{] Comparator

EIEQI

m—‘—am

= mom
Yo e

Dy3y1d$$909%0DU0DO

m

OrroZmeccorozZmecor oz
Iml—'l—clmo m
u s

-
m
D

mmmmm@mmmmmmmmmmm
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2.2.5. Str dung phan mém STEP 7 - MICROWIN

I=|STEP 7-Micro/WIN - Project - [SIMATIC LAD]

@ File Edit View PLC Debug Tools ‘Windows Help
NEg &M M 2 x IR R~
b e | B E A 4% T 3 2 o A0

View =I5 Project] 3 - R SO

[2) What's New Symbal | “arTppe | DataType |
B CPU 224 REL 02 WP

+ Pragram Block TEMP
+-[&1] Symbol Table TEMP
+-[10] Status Chart TEMP

+ D ata Block

+ Syzstem Block

x ? Lross Reference [FROGRAM COMMENTS
+ Cormmunications

< \Wizards Metwork 1 Metwork. Title
+ Eﬁ“ Tool: [ Metwork Camment

=1-[3#] Instructions
(3] Favorites al
Bit Logic

(@] Clack.

(] Communications

Compare
g D:nmlf:lert Metwok 2

Counters |
Floating-Paint ba
Integer Math 9'
(1] Interupt

Logical Operation
Move

Pragram Contral
Shift/Rotats Network 3
String |

Z=w T-LI-

Hinh 2.9 Giao dién STEP 7 Microwin

o O O g O O e O O O O O 8 O O B

- Vao phan mém lap trinh: Nhan double click vao biéu tuong Step7 trén man
hinh desktop hodc vao menu Start --> Program.

- M& chuong trinh méi: vao File --> New

- Kiém tra giao tiép PLC vo&i may tinh: chon PLC --> type --> Read PLC, man
hinh khong bao 15i va xac nhan loai PLC khi giao tiép thanh cong.

- Luu chuong trinh: vao File --> Save va Save As khi mudn luu chuong trinh
véi tén khac. Phai dat tén va chon thu muc khi luu.

- LAy chuong trinh tir PLC: File --> Upload

- Nap chuong trinh vao PLC: File --> Download, man hinh b4o “Download

was secessful” thi da nap thanh cong chuong trinh.
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- M&i cau 1énh dugc viét & 1 netword. Ngo ra 1énh OUT chi sir dung 1 dia chi
trén 1 1an.

- Kiém tra chuong trinh hoat dong: chon Debug --> Start Program Status.

- Chay chuong trinh: chon PLC --> Run --> Yes.

- Dung chuong trinh: chon PLC --> Stop --> Yes.

2.3. CAC TAP LENH LAP TRINH PLC SIEMENS S$7-200

2.3.1. Cac Iénh tiép diém (Bit Logic)

a) Tiép diém thuwong hé

L N Ticp diem thuong ho sé dong khi gia
A | I tri cua bit co dia chi la n bang 1.
D

Toan hangn: L Q. M. SM. T. C. V.

b) Tiép diém thwong déng

L N Ticp diem thuong déng sé déng khi gia
A I / I tri cua bit ¢6 dia chi la n bang 0.
D Toan hang n: L Q. M. SM, T. C, V.

c) Lénh out

L X Gia tri cua bit ¢6 dia chi 1a n s¢ bang
A ¢ ) 1 khi dau vao cua 1énh nay bang 1
D va nguoc lai.

Toan hang n: Q. M. SM. T. C. V.
Chi su dung 1 lénh Out cho 1 dia
chi.
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d) Lénh Set

72.2 Gia tri cua cac bit ¢o dia chi
—_— du tién 1a n s& bang 1 khi
L dau vao cua lénh nay bang 1.
A Khi dau vao cua Iénh bang 0
D thi cac bit nay van giir
nguyén trang thai. Trong do

s6 bit 1a gia tri cuai. Toan

e) Lénh Reset

- Gia tri cua cac bit co dia chi

i,
2977

dau tién 1 n s& bang 0 khi dau
vao cua lénh nay bang 1. Khi
dau vao cta 1énh bang 0 thi cac
bit ndy van giit nguyén trang
thai. Trong d6 s bit 1a gia tri
cuai.

Toan hang n: Q, M, SM, T, C,
V.

Lénh Set va Reset luén duoc sir dung di doi.

Vi du:
101 Q0.1
|| (s)
Metwork 2
|
02 Q0.1
| (r) _ ,
1 Khi chay chuong trinh 10.1 va 10.2 1a 2 ntt nhan.
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f) Tiép diém phat hién canh 1én

L P Ticp dicm phat hién canh 1én sé phat ra mot
A | xung khi dau vao ticp dicm P ¢6 su chuyen
D do1 tr mire thap len muc cao.

b6 rong cua xung nay bing thoi gian cua
mot chu ki quet.

g) Tiép diém phat hién canh xuéng

L N Ticp dicm phat hién canh xuong sé phat ra
A | mot xung khi dau vao ticp diém N co su
D chuyeén doi tir mire cao xuong mire thap.

Do rong cua xung nay bang thoi gian cua
mot chu ki quet.

h) Cac tiép diém dic biét
- Tiép diém SM0.0
Tiép diém ludn ludn dong.

| SH0.0 Q0.0
[

| | I
- Tiép diém SM0.1
Tiép diém phat ra 1 xung khi PLC chuyén tir ché d6 STOP sang RUN

Fat
-

| 5MO.1 0.1
| (s)

| |

Netword 2

| | m.zl . u21)

| I L 1

- Tiép diém SMO0.4
Tiép diém tao xung lién tuc, voi chu ki 13 60 giay, 30 gidy dau & muc thap,

30 gidy sau & muc cao.
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Qo2

(i)
=
=
.

- Tiép SM0.5

Pt
S

Tiép diém tao xung lién tuc, véi chu ki 1 gidy 0,5 gidy dau & muc thap, 0,5

gidy sau & muc cao.

| SMO.5
| 1

uos

2.3.2. B¢ dinh thoi TIMER

Pt
A

Timer 12 bo tao thoi gian tré giira tin hiéu vao va tin hiéu ra nén trong

diéu khién thuong dugc goi 1a khau tré . Trong cac cong viéc diéu khién can

nhiéu chtrc nang timer khac nhau.Mot Word 16 bit trong vung dir liéu duoc

gan cho mdt trong cé4c timer.

a) TON

i Khi ngo6 vao chan IN lén muc 1 thi bo
W Ton dinh thdi Ton hoat dong dém thoi
77774FT 277 me gian, khi thoi gian dém dugc 16n hon
hodc bang gia tri dat trude PT thi céac
tiép diém cua bo dinh thoi tic dong.
Cac tiép diém thuong ho s& dong vl

- cac tiép diém thudong dong sé ho.
A Khi ngé vao chan IN xudng muc 0 thi

D

thoi gian dém duoc s& bi reset di, bo
Ton ngimg hoat dong va tiép diém cua
bo dinh thoi thudng hd s& ho va tiép

diém thuong dong s& doéng.

Toéan hang: Txxx Ton
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1ms T32, T96
10ms T33 -> T36; T97 -> T100
100ms T37 -> T63; T101 -> T255

b) TONF
Tuong tu TON.
c) TONR
7777
I TONR
27774FT 777 ms
L
D

Khi ngo6 vao chan IN lén muc 1 thi bo
dinh thoi Tonr hoat dong dém thoi
gian, khi thoi gian dém duoc 16n hon
hodc bang gia tri dat trude PT thi cac
tiép diém cua bd dinh thoi tac dong.
Céc tiép diém thuong ho s& dong va
cac tiép diém thudng dong sé ho.

Khi ngé vao chan IN xuéng muc 0 thi
thoi gian dém dugc s& khong bi reset
di, b0 Tonr ngung hoat dong va cac
tiép diém ciia bo dinh thoi giit nguyén

trang thai.

Toan hang: Txxx Tonr

1ms TO, T64
10ms T1 -> T4; T65 -> T68
100ms T5 ->T31; T69 -> T95
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Luwu y: B dinh thoi Tonr khong tu
Reset khi dau vao IN=0. Do d6 mudn
Reset phai dong thém 1 Iénh ¢

netword 4.

Ch thich:

TON: Delay on / TONF: Delay off

IN:BOOL.:cho phép timer

PT:Int: gia tr1 dat cho cac timer

Txxx: s0 hi€u timer

2.3.3. B 3ém COUTER

a) CTU

s

e

Cu

CTu

CTU dém 1én s6 suon 1én dau vao chan CU
Khi gia tri dém duogc 16n hon hoic bang gia
tri dat trudc PV thi cac tiép diém cua bod
CTU nay tac dong.

Cac tiép diém thuong ho s& dong va céac
tiép diém thudong dong sé& ho.

Khi dau vao chan R 1én muc 1 s& reset cc
gia tri dém duoc va cac tiép diém thuong
hé s& ho va céac tiép diém thuong dong sé

dong.

Toan hang:

Cxxx = C0 — C47, C80 —» C127
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Vi du:

b)CTD

Tuong tu CTU.

¢) CTUD

0.3 Co

: TU TTU

Andpy

Metwork 2

____*

Co anA
|
|

o
s

Metwork 3

Co Qoo

S
LY
S

B

e

Cu

CD

CTUD

CTUD dém lén s6 suon 1én dau vao chan CU
CTUD dém xudng s sudn 1én dau vao CD.
Khi gia tri dém dugc 16n hon hodc bé'mg gia tri
dit trude PV thi céc tiép diém cua bd CTU nay
tac dong. Cac tiép diém thuong ho sé dong va
cac tiép diém thuong dong sé ho.

Khi dau vao chan R 1én mirc 1 sé& reset cac gia
tri dém duoc va cac tiép diém thuong ho s& ho

va cac tiép diém thudong dong s& dong.

Toan hang:

C48 —» C79
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Vi du:

Chu thich:
Bool R: Reset Bool

0.2 C43
Cu CTUD
0.4
CD
0.5
R
+104 P

Bool CD: kich ¢ém xubng Bool

Bool LD: Load Bool

PV: gié tri dat cho counter INT

PV: PV: VW, IW, QW, MW, SMW, LW,AIW, AC, T, C, Constant

2.3.4. Lénh so sanh COMPARE

a) Compare Byte

L - Tiép diém nay s€ dong khi gia tri trong thanh
A I ==B I ghinl bang gia tri trong thanh ghi n2.
TP
D Toén hang: n1, n2 1a 1 byte.
. Tiép diém nay s& dong khi gia tri trong thanh
I >.=E.= ghinl > hodc = gia tri trong thanh ghi n2.
Py
Toan hang: n1, n2 1a 1 byte.
Tiép diém nay s& dong khi gia tri trong thanh
I
]| <=B I ghinl < hodc = gia tri trong thanh ghi n2.
: Toén hang: n1, n2 1a 1 byte.
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Tiép diém nay s& dong khi gia tri trong thanh

I <»B I ghinl khéc gid tri trong thanh ghi n2.
Toan hang: n1, n2 1a 1 byte.

Tiép diém nay s& dong khi gia tri trong thanh

I j>|3 EI ghinl 16n hon gia tri trong thanh ghi n2.
" Toén hang: n1, n2 1a 1 byte.
Kid Tiép diém nay s& dong khi gia tri trong thanh
] -.f.?[ ghinl nho hon gia tri trong thanh ghi n2.
Toan hang: n1, n2 1a 1 byte.
Vi du:
YEO (0.1
o b—C )
Metwork. 3
|
YBO [n.2
— - )
b) Compare Word
L _— Tiép diém nay s& dong khi gia tri trong thanh
A | == | ghinl bang gia tri trong thanh ghi n2.
D o Toan hang: n1, n2 la 1word.
Tiép diém nay s& dong khi gia trj trong thanh
: ?:j: ghinl > hodc = gia tri trong thanh ghi n2.
???? Toan hang: nl1, n2 1a 1 word.
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Tiép diém nay s& dong khi gia tri trong thanh

FIF?
| <l ] ghinl <hodac = gia tri trong thanh ghi n2.
777
Toan hang: n1, n2 la 1 word.
Tiép diém nay s& dong khi gia tri trong thanh
: '{l>'|'= ghinl khéc gia tri trong thanh ghi n2.
o Toan hang: n1, n2 1a 1 word.
Tiép diém nay s& dong khi gia tri trong thanh
777
I o | ghinl 16n hon gia tri trong thanh ghi n2.
T
Toan hang: n1, n2 la 1 word.
Tiép diém nay s& dong khi gia tri trong thanh
s
| « | ghinl nhé hon gié tri trong thanh ghi n2.
7977

Toan hang: n1, n2 la 1 word.

Vi du:

¢) Compare Doubleword

Wil Qo
- —C )
+
Metwork 3
|
Cn Qo2

L
A

Y

1 .l
| =D}
rrrr

Tiép diém nay s& dong khi gia tri trong thanh
ghinl bang gia tri trong thanh ghi n2.

Toan hang: n1, n2 1a 1 d-word.
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Tiép diém nay s& dong khi gia tri trong thanh

7777
>0 ghinl > hodc = gi4 tri trong thanh ghi n2.
77
Toan hang: n1, n2 1a 1 d-word.
Tiép diém nay s& dong khi gia tri trong thanh
I <.=D.= ghinl <hodc = gia tri trong thanh ghi n2.
e
Toan hang: nl, n2 1a 1 d-word.
_ Tiép diém nay s& dong khi gia tri trong thanh
I <>D= ghinl khéc gid tri trong thanh ghi n2.
o Toan hang: n1, n2 1a 1 d-word.
Tiép diém nay s& dong khi gia tri trong thanh
777
: 5D : ghinl 16n hon gia tri trong thanh ghi n2.
ey
Toan hang: n1, n2 1a 1 d-word.
Tiép diém nay s& dong khi gia tri trong thanh
7777
| 0| ghinl nho hon gia tri trong thanh ghi n2.

Toan hang: n1, n2 1a 1 d-word.

Vi du:

Y0 (0.1

[l ¢
] <=L { )
+5

Metwork 3

|0 b—C )

+1

52




d) Compare Real

L
A

Tiép diém nay s& dong khi gia tri trong thanh

7777
: ::i: ghinl b::fmg gia tri trong thanh ghi n2.
o Toan hang: nl, n2 13 1 s thuec.
Tiép diém nay s& dong khi gia tri trong thanh
I :iﬂ] ghinl > hodc = gia tri trong thanh ghi n2.
o Toéan hang: nl1,n2 1a 1 s6 thuc.
Tiép diém nay s& dong khi gia tri trong thanh
: :=::; : ghinl < hoac = gia tri trong thanh ghi n2.
" Toan hang: nl,n2 1a 1 s6 thue.
o Tiép diém nay s€ dong khi gia tri trong thanh
: <>HI ghinl khac gid tri trong thanh ghi n2.
o Toan hang: nl1,n2 1a 1 s6 thuc.
s Tiép diém nay s& dong khi gia tri trong thanh
: >R : ghinl 16n hon gia tri trong thanh ghi n2.
o Toan hang: nl,n2 1a 1 s thye.
Tiép diém nay s& dong khi gia tri trong thanh
= ::; : ghinl nhé hon gié tri trong thanh ghi n2.
777

Toan hang: nl1,n2 1a 1 s6 thuc.
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Vi du:

YO0 (@01
—— r
Ab—C )
5.5

Metwork 3

|
VD10 (0.2
| . 1 r
] >=R | { )
5.5

2.3.5. Ham di chuyén dir liéu MOV

L Ham MOV-B lay gia trj trong IN va chira ra|
MOV_E
A | —en EnOp—— |OUT.
D | 77 oUTF????  |Todn hang: IN, OUT : 1 byte
Ham MOV-W lay gia tri trong IN va chta
MOV _w
4En enof— [raOUT.
77774IN outk7?7?  [Toan hang: IN, OUT : 1 word
Ham MOV-DW lay gia tri trong IN va chuara
MOV_Dw
4En enof— |OUT.
77774IN outh 77?2 [Toan hang:IN, OUT : 1 d-word
Ham MOV-R lay gi4 tri trong IN va chtra
MOV_F
4En ENOp— raOUT.,
77774IN outk2???  Toan hang: IN, OUT : 1 s0 thuc 32 bit.
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Vi du:

0.0 MOY_E
[ 1
| | EN ENDf——)]
on4IN out kvED
MNetwork 2
101 MO W
[ 1
| | EN END H
w2004IN ouT bz

2.3.6. Lénh chuyén d6i CONVERT

L

EB_l

Ham B-I 14y gia trj trong IN (1 byte ) chuyén

1EN ENOF——tthanh 1 word va chira ra OUT.
777741 UUTF*#*" IToan hang: IN : 1 byte.
OUT: 1 word
Ham I-B 1dy gia trj trong IN (1 word ) chuyén
LB thanh 1 byte va chtra ra OUT.
{En END f—
Toéan hang: IN : 1 word.
77774 IN ouTh 7777
OUT: 1lbyte.
Ham I-DI lay gié tri trong IN (1 word ) chuyén
LDl thanh 1 d-word va chira ra OUT.
{EN ENO
Todn hang: IN : 1 word.
72774 OuT | 7777
OUT: 1 d-word.
Ham DI-1 ldy gia tri trong IN (1 d-word ) chuyén
DL thanh 1 word va chira ra OUT.
{En ENOf—
Toan hang: IN : 1 d-word.
77774 IM QuT | 7777

OUT: 1 word
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ROUMD

Ham DI-R 14y gi4 tri trong IN (1 d-word ) chuyén
thanh 1 sb thuc 32 bit va chtra ra OUT.

Toan hang: IN : 1 d-word.
OUT: 1 s6 thuc 32 bit

ECD_I

Ham BCD-I lay gi4 tri trong IN (1 word dang s
BCD ) chuyén thanh 1 word dang s6 nguyén va

chtra ra OUT.
Toéan hang: IN : 1 word.
OUT: 1 word.

I_BCD

Ham I-BCD lay gi4 tri trong IN (1 word dang s6
nguyén ) chuyén thanh 1 word dang s6 BCD va
chtra ra OUT.

Toan hang: IN : 1 word.

OUT: 1 word.

TRUNC

EMO

ouT

Ham TRUNC lay gi tri trong IN (1 d-word dang
s6 thuc 32 bit ) chuyén thanh 1 d-word dang s6
nguyén va chura ra OUT.

Toan hang: IN:1 s6 thuc 32 bit.

OUT: 1d- word
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CHUONG 3

UNG DUNG PLC S7-200PIEU KHIEN HE THONG BON
BOM THEO MUC NUOGC TRONG BE HO

3.1. TONG QUAN VE BOM CHAT LONG
3.1.1. Khai niém bom

Bom la loai may thity luc dugc s dung dé van chuyén chét long (nuéc,

dau, hoa chat...) tir noi thap 1én noi cao hoac tir noi nay dén noi khéc.

Chat long duoc dich chuyén trong duong ong nén tai dau dudng ong
phai duoc gia ting ap luc dé thang cic tré luc va hiéu ap suat ¢ hai dau duong

4
A

ong.

Ning luong cap cho chat léong thudong duoc lay tir nhiéu ngudn khac
nhau nhu: May nd, may hoi nuéc... Tuy nhhién trong cic tram nhiéu bom
hién nay déng ning cap cho cac bom dugc lay tir dong co dién, viéc nay cho
phép cac bom 1am viéc trong nhiéu ché d6 khac nhau va don gian hon cho

nguoi cong nhan van hanh.

Diéu kién lam viéc ciia cac bom rat khac nhau: Trong nha, ngoai troi, do
am cao, nhiét do cao... Do vay, tuy theo yéu cau ma vat liéu ché tao cac bom

va co cau truyén dong phai chong chiu duoc véi méi truong lam viéc.

Ngay nay bom duoc st dung rong rai trong sinh hoat va cac nganh cong
nghiép vi nhiém vu quan trong ciia né. Hién nay nhiéu nha may xi nghiép coi
bom 1a phu tai s6 1, néu hé thdng nay nging hoat dong s& gay thiét hai lon vé
kinh té, gian doan hoic nging san xuat, anh hudéng dén niang suét va gia thanh
san pham.

3.1.2. Phan loai bom

C6 nhiéu cach dé phan loai bom nhung thong thudng ngudi ta dua vao

nguyén ly 1am viéc va cau tao.
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Néu phdn loai theo nguyén 1y lam viéc hay cdch cdp nang lwong thi phan

chia thanh 2 loai:

Bom thé tich: Pic diém caa bom nay 13 khi lam viéc thi thé tich khong
gian lam viéc thay doi nhd chuyén dong tinh tién cua pittong (bom pittong)
hay nho chuyén déng quay cua rotor (bom rotor). Do sy chuyén dong caa
pittdng va rotor 1am cho thé nang va ap suét chat long ting 1én nghia 1a bom

cung cap 4p nang cho chat long.

Bom dong hoc: Trong loai bom nay chat long dugc cip dong ning tir
bom va &p suét ting 1én. Chat 16ng qua bom, thu duoc déng niang nho sy va
dap cua cach quat (bom ly tdim, bom hudng truc) hay canh bom hoac nho ma
sat cua tac nhan lam viéc (6 bom xoay 16¢, bom tia, bom chéan dong, bom vit
x03n, bom suc khi) hoic nho tac dung caa truong dién tir (bom dién tir) hay

cac truong luc khac.
Néu phdn logi theo cdu tgo thi ta c6 thé chia thanh cac loai bom sau:

Bom canh quat: Trong bom nay ta thuong gap bom ly tdm va ang dung
nhiéu nhat trong bom nuéc. Bom ly tim dugc s dung rong rii trong cong
nghiép va doi séng vi ching mang uu diém: Két ciu nho gon, 1am viéc tin
cay, bén, cot ap cta bom cao dat toi hang trim mét, hiéu suat bom tuong doi

cao.
Bom pittong: Thudng gap trong hé théng bom dau, bom nude. ..

Bom rotor: Ung dung trong bom dau, hoa chit hoic chit bom ¢ dang
bun...
3.2.CAU TAO VA NGUYEN LY HOAT PONG CUA BOM
3.2.1. Céu tao bom

Cac bom c6 cau tao rat khac nhau, dudi day 13 cu tao cia hai loai bom

thuong gap nhat 1a bom ly tim va bom pittong:
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Bom ly tam: CAu tao bom ly tdm duogc thé hién dudi hinh vé 3.1

Bo phan canh dan cua bom 1a bd phan quan trong nhét ciia bom, bo phan

nay c6 anh hudng dén hiéu suat 1am viéc cia bom.

VI, NN

Hinh 3.1 C4u tao bom ly tAm

1: Banh cong tac, 2: Truc bom, 3: B6 phan dan huwong vao, 4: Bo phan
ddn hwong ra, 5: Ong hiit
Bom pittong: So d6 bom pittdng c6 chuyén ddng tinh tién dugc mo ta

nhu sau:

Hinh 3.2 So' dd cAu tao bom pittong

1: Pitténg, 2: Xilanh, 3: Ong hit, 4: Van I chiéu, 5: Ong day
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3.2.2. Nguyén ly hoat dong ciia bom
a. Nguyén ly hoat dong cuia bom ly tam

Vi cac loai bom khac nhau thi c¢6 nguyén 1y hoat dong khac nhau, dudi

day la nguyén ly hoat dong cia bom ly tam:

Trudce khi cho bom hoat d6ng ta phai mdi nude vao budng bom va dng

hut, nuée nay dugc gii trong dng hat nhd van giit nuéc 5.

Sau khi moi nudce ta tién hanh cho dong co kéo bom hoat dong, lic nay
thong qua co ciu truyén dong 1am canh bom quay. Duéi tac dung cua lyc ly
tam nudc duoc diy ra duong 6ng dan véi ap suat cao ddng thoi phia 6ng hut
lai tAm canh quat dugc tao nén ving ap suat bang 0, dudi tac dung ciia ap suat
I6n trong bé chira nude dugc ddy qua van giit nuéc va nén budng bom dién
vao chd tréng ving chan khong. Viéc nay duoc dién ra lién tuc canh quat bom
quay day nudc ra ngoai va dong nudc trong bé lai duoc hit 1én lién tuc trong

suét thoi gian bom nudc.

FEEE

Hinh 3.3 Nguyén ly lam vi¢c cia bom ly tam

1: Péng co kéo bom, 2: Van khéa 1 chiéu, 3: Bé chira, 4: Bé hiit
5: Van giit nuoc
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Trong truong hop can bom nude 1én cao, ngudi ta thuong bd tri thém
van 1 chiéu dit ¢ dau duong éng day 1én, dé phan chia ap luc va giam bt ap

luc cua cot nudce tac dung 1én canh bom.

Khi can bom nuéc 1én qua cao, bom ly tdm dugc ghép nhiéu tang, cac
canh quat duoc mac ndi tiép trong bom. Vi loai bom nay tao cot ap ctia bom

|6m tuy thude vao sé ting ghép.
b. Nguyén ly hoat dong ciia bom pittong:

Tir hinh 3.2 ta thdy nguyén 1y hoat dong cua bom pittdng nhu sau: Khi
pittdng 1 sang trai, thé tich budng 1am viéc a ting 1én, ap suit & day giam diéu
nay lam cho chat 16ng tir dng hut 3 qua van mot chiéu 4 vao xi lanh 2. Khi
pittdng 1 sang phai dudi ap luc P cua pittdng chat long trong xilanh bi nén véi
ap suat P qua van mot chiéu 6 vao dng day 5. Phan thé tich budng lam viéc
thay d6i dé hat va day chat 16ng goi 1a thé tich lam viéc.

c. Pac tinh lam viéc cua cac bom:
e Bom ly tam:Puong dac tinh cua bom 1a duong thé hién mdi quan hé cot ap
H va luu luong Q. Ham biéu didn mdi quan hé caa ching sé 1a H = H(Q)

hoac Q = Q(H).

Hinh 3.4 Dac tinh bom ly tam
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Nhan xét dic tinh N(Q) ta thay: Cong suat N ¢o tri s6 cuc tiéu khi luu
lwong bang 0. Luc nay dong co truyén dong mé may dé dang. Do d6 dong co
tac hop li khi mé may 1a khoa van trén 6ng day dé cho Q = 0. Sau 1 hay 2
phut thi md van ngay dé tranh bom va chat long bi qua néng do cong suat
dong co chuyén hoan toan thanh nhi¢t nang. Hon nita, lic mé may, dong
dong co lai 16n nén Q # 0 s& lam dong khoi dong qud 16n c6 thé giy

nguyhiém cho dong co dién.

e Bom pittong: Puong dic tinh cia bom pittdéng dwoc thé hién dudi hinh v&

Sau.
[ ]
Q |
N
N
Q
[_Io%)
0 >

H
Hinh 3.5 Pwong dac tinh bom pittong

Tir dudng dic tinh ta thay rang, véi cing 1 ¢ot ap H, luu lugng bom khéc
nhau thi céng suit bom , do d6 cong suét dong co ciing khac nhau. Dic diém
noi bat caa bom pittong 1a lru luong bi dao dong.

Qua d6 ta thay su khong 6n dinh cia chuyén dong chét long trong bom
pittdng. Su dao dong caa luu luong gay ra nhiéu bét loi vi ap suét chét long
cling bi dao dong vai bién d6 Ion hon bién d6 dao dong Iuu luong. Diéu nay
lién quan t&i dong co kéo bom vi mémen tai ludn bién dong.

Khic phuc hién tuong nay vé bom ngudi ta co thé hodc dung binh khi

diéu hoa (bom nuéc) hoic dung bom tic dung kép hoic dung bom nhiéu
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xilanh. P6i voi dong co, mémen s& déu hon trong truong hop bom pittong
dung nhiéu xilanh.
3.3.50 PO KHOI VA CAC PHAN TU QUAN TRONG CUA BOM

3.3.1. So' @6 va phan tir quan trong trong hé thong bom
Bom bao gid ciing 1am viéc trong mot hé thong duong éng, dé hiéu ro
hon vé hé théng bom ta di tim hiéu so do thiét bi cua bom trong hé théng don

gian.

Hinh 3.6 So @ thiét bi cia hé thong bom don gian

Nhu trén hinh 3.6 may bom phai duoc kéo bang mot may lai (dong co
dién, dong co diesel...), bd phan nay cung cap dong ning cho bom théng qua
hé truyén dong dién. Viéc thay ddi ché do lam viéc caa bom dugc diéu khién
va hiéu chinh tai day. Do vay day c6 thé coi 1a mot bo phan quan trong cia hé
théng bom, néu sir dung dong co dién lam may lai thi tuy thudc vao cong
Suat, yéu cau cong nghé, ché do 1am viéc ma dong co duoc s dung 1a dong
bo, khong dong bo, mét chiéu...

Thanh phan bom 2 chira canh bom (bom ly tdm), hodc pittdng (bom
pittdéng). Thanh phan bom nhan dong ning tir mdy lai 1 dé kéo canh bom
quay (trong bom ly tdm) va kéo pitténg chuyén dong tinh tién trong xi lanh

(bom pittong).
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Bé hat 3 chira chat long, lwong chat long trong bé hit duoc giam sat chat
ché&, néu muac nudc trong bé hit can thi cac bom phai ngung hoat dong (o cac
hé théng bom ma hé théng diéu khién tinh toan dén bao vé bé hat can) hoic
cac may bom chay ¢ ché 6 khong tai. Néu viéc trén dién ra s& gdy gian doan

san xuat va lang phi 16n vé kinh té.

Bé chira 4 thuong dat o vi tri cao so voi mat bang ma né cung cap dé tao
ap lyc cho chét long, tir bé chtra chat long duoc phan phdi di cac noi sir dung.
Trong bé chira phai dit cac cam bién mirc nuéc dé diéu khién cac bom hoat
dong. Néu chat 16ng chira trrong bé 1a chét dé chay thi thiét bi st dung phai 1a
loai dong cat khong tiép diém dé phong ngira chay nd, Vi méi trudng nay
thuong sir dung cam bién mic bang tin hiéu dién dung, tan sé. Néu bé chira 1a
nuéc thi thiét bj phat hién mic nude trong binh st dung 1a phao dién, phuong
phap nay diéu khién don gian, giam chi phi, dé sta chira thay thé. Thiét bi
phat hién muc chit 16ng trong binh hoat dong phai tin cay, néu khong dan dén

diéu khién sai hé théng.

Ong day c6 nhiém vy nhan chat léng mang ap lyc tir bom 1én bé chira. O
hé théng bom hién dai trén dudng dng day phai co thiét bj do ap luc duong
6ng dé giam sat hoat dong va an toan cho duong éng va bom. Néu bom phai
hoat déng dé day chat long 1én cao hang tram mét thi dudng ng day phai bd

tri thém van mot chiéu dé giam bét ap luc ¢t nude tac dong 1én canh bom.

Tai cudi duong huat phai ¢6 van chan dé phuc vu viéc moi ban dau cho
bom va ngin chin tap chat di vao bom khi bom hoat dong. Véi bom cong
suat 16n phai c6 thiét bi do ap luc ¢ duong dng hat dé gidm sat tinh trang va
bao bé khi hé théng hoat dong, trén hinh 3.6 thiét bj giam sat 4p luc duong
6ng 1a phan tir 5.

64



3.3.2. Phuong phap tiing luu lweng va cdt ap trong hé thong bom

Trong thuc té san xuét ta nhan thay hé théng bom phai lam viéc trong
nhiéu diéu kién khac nhau, véi cac hé thong bom tiéu ung va cip nudc sinh
hoat yéu cau bom phai 1am viéc c¢6 luu luong 16n dic biét khi tiéu tng gap va
cap nuéc sinh hoat vaogio cao diém. Céc hé théng bom nudc 1am mat thi yéu

cau cot ap rat lon.

Vi nhitng diéu ndi & trén nén cac hé théng bom ciing duoc thiét ké dé
dap tng duoc nhitmg yéu cau trén. Pé ting luu lugng bién phap duge dung 1a
ghép song song nhiéu bom véi nhau, con ting cot ap thi ghép ndi tiép cac

bom lal.

a. Ghép song song cac bom: So d6 nguyén 1y ghép song song hai bom dugc

md ta bang hinh v& 3.7:

Hinh 3.7 Ghép hai bom song song
1: Bé chira, 2: Bé hut
Phuong phap nay duoc st dung khi luu Iugng cia 1 may bom khong dap
g dugc yéu cau.

Pic diém cac bom lam viéc song song:
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Cac bom phai 1am viéc cung ¢6t ap H; = H, = ...= H,.

Khi 1am viéc song song téng luu lwong cia hai bom nhoé hon khi chung
lam viéc riéng r€ cong lai.

Viéc diéu chinh hé thdng c6 cac bom ghép song song tuong ddi phic tap
khi cac bom ghép c6 dudng dic tinh khac nhau nhiéu, do vy trong cac hé
théng thuc thi cac bom ghép song song thudng co duong dic tinh gan giéng
nhau va duong dic tinh cia chang c6 d6 déc nho.

Viéc ghép cac bom song song dé tang luu lugng c¢6 gidi han nhat dinh,
khi ghép song song can phai tinh dén ap lyc cua duong éng khi cac bom lam
viéc hét cong suat.

b. Ghép nbi tiép cac bom: So dd nguyén 1y ghép cac bom ndi tiép duoc thé

hién dudi hinh vé 3.8:

Bom 2

Hinh 3.8 Ghép hai bom ndi tiép

Phuong phép nay dugc sir dung khi phai bom chat véi cot ap 1on ma mot

bom khong dap tmg duoc yéu cau.
Khi ghép 2 bom ndi tiép can chi y nhitng diém sau:

Céac bom ghép phai lam viéc véi luu lugng nhu nhau.
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Khéc véi ghép cac bom song song, dé hiéu qua cao khi ghép bom ndi

tiép ta can chon cac bom co dic tinh doc nhiéu méi hiéu qua cao.

Khi bom 1 va bom 2 1am viéc ndi tiép nhu hinh 3.8 thi bom 2 phai lam
Viéc VGi ap suét cao hon bom 1, do vay néu khong du sicc bén bom sé& bi hong,
diéu nay khién khi tinh todn ta phai chon diém ghép cho phu hop dé ap suat
khong gdy nguy hiém cho bom?.
3.4.THIET KE PIEU KHIEN CHO TRAM NHIEU BOM

3.4.1. Yéu cdu vé truyén dong dién cho tram bom
Pdc diém hé truyén déng dién cho tram bom

Truyén dong dién cho tram bom 1a hé truyén dong dién khong dao chiéu,
viéc truyén dong cho timg bom véi tram nhiéu bom duoc thuc hién bang ting

dong co riéng biét.

Can clr vao yéu cau cong nghé, tbc d6 bom va cong suit kéo bom ma
truyén dong dién duoc chon la truyén dong dién truc tiép (mat bich), dai
truyén hoac truyén dong gian tiép thong qua hop sé co khi...Néu truyén dong
qua hop truyén co khi thi khi tinh chon dong co phai xét dén truyén lyc trung

gian.

s

Hinh 3.9 Truyén dong truc tiép tir déng co téi bom

1: Béng co truyén déng; 2: Bom
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Véi hé théng c6 nhiéu bom cung 1am viéc tai mach dong luc va diéu
khién phai ¢am bao rang thir tu cac pha cip cho dong co truyén dong dé cac

bom hoat ddng véi chiéu quay duoc dinh sin.

Truyén dong dién cho tram bom khong yéu cau cao vé diéu chinh téc do,
néu dugc ap dung thudng 1a bién 4p diéu chinh dién ap cap vao mach stato.
Hién nay, dong co khong déng bo ba pha roto Iong séc duoc dung kha nhiéu
trong cac tram bom. Viéc st dung dong co khong dong bo roto ngan mach
dan dén mot van dé 1a dong mo may dat (5 = 7) dinh murc, néu thoi gian mo
may dai s€ giy sut ap cho thiét bi st dung chung nguén va nguy hai b day
dong co, do vay tai dong co kéo bom cong suat 16n khi thiét ké hé truyén
dong dién phai tinh dén cac bién phap khoi dong (thuong 13 sao — tam giéc,

cudn khang...).

Tuy nhién, tai cac tram bom dic biét yéu cau thay ddi luu lugng cac bom
(tram bom tiéu Gng khi can tiéu ung khan cap, hé thong bom cap nudc sinh
hoat cho khu dan cu c6 chénh léch 16n vé luu lwong tai cac thoi diém trong
ngay...) thi dong co kéo bom duge dung 13 loai khéng ddng bd 3 pha roto day
quén, dong co 1 chiéu, néu yéu cdu momen 16n thi dong co dé)ng bo duoc

chon.

Pong co dién dong bd c6 mdé men quay ti 18 bic nhit véi dién ap (trong
khi dong co dién di bd c6 mé men quay ti 1€ bac hai vdi dién ap), do vay su
thay doi dién 4p trong day dan it anh huéng dén mé men quay. D6 1a mot wu
diém 16n cta nod so véi dong co di bg. Pong co déng bo cling thuong khéi
dong bang cac phuong phap khoi dong ctia dong co khong ddng bo. Viée diéu

chinh ché d6 1am

Vi tram nhiéu bom thi mdi bom dugc truyén déng boi mot dong co

dién, trong cong nghiép hién nay ching dugc ghép theo kiéu song song. Cac
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bom nay c6 thé van hanh riéng ré& hoidc dong thoi, van hanh bang tay hoic tu

dong.

Hinh 3.10 So' d6 hé thong 4 bom
1: Déng co kéo bom, 2: Bé chira, 3: Bé hiit

MBoi trudng 1am viéc caa cac bom thuong rat khac nghiét: Trén tau thay
cac viéc tan nhiét ctia cac bom la kho khan (vi khong gian hep) nén nhiét do
dong co thudng cao, nudc min giy an mon két cdu bom, hoa chét, xing dau.
Trong cac moi truong dé chay nhu xiang dau, nhua...dong co kéo bom thuong
khong dung loai mot chiéu hoic khong dong bo roto day quan do khi 1am viéc
giy ra tia ltra tai ¢ gop va chdi dién dan dén chay nd. Cac hé truyén dong
dién khi thiét ké phai tinh dén diéu nay.

Tai cac bom 16n, hé thdng truyén dong phai c6 khép néi dé diéu khién
dong truyén dong tir dong co téi bom. Néu khong c6 phan nay khi khoi dong
doéng co bom (cong suit 16n) thi dong co rat kho khoi dong hoic thoi gian

khoi dong dai, dé bi qua tai.
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3.4.2. Yéu cau diéu khién va bao v€ cho tram nhiéu bom

3.4.2.1. Céc yéu cau diéu khién cho tram nhiéu bom

Trong mot s6 nha may, hé théng bom duge coi 1a phu tai loai 1 (bom
lam mét toan ddy chuyén, bom nhién liéu...) nén viéc van hanh diéu khién

tram bom la mot viéc quan trong.

Khi tinh toan thiét ké hé théng diéu khién truyén dong dién cho tram
bom vé co ban phai théa man dugc cic yéu cau sau:

Hoat dong tin cay, van hanh dé dang.

Hé thdng phai c¢6 tdi thiéu hai ché do lam viéc doc lap la:

e Ché dg hoat déng bang tay (Manual): Ché d6 hoat dong tai chd yéu cau
ngudi cong nhan van hanh ludn phai giam sat va thao tac diéu khién, ché
dd nay thuong dugc ap dung khi phai sua chita bao dudng mot trong cac
bom (hoic khi ché @6 diéu khién tu dong gap su cb).

e Ché dg tw déng (auto):Ché d6 nay cac bom hoat dong hoac dirng, mot hay
nhiéu bom hoat dong dugc thuc hién tu dong hoan toan. Thiét bi st dung
thuong 1a PLC, thong sb 1am viéc gui vé didu khién 1a cac cam bién muc
chat long.

Thiét ké diéu khién truyén dong dién phai dam bao ngudi van hanh phai
dung quy trinh, thao tic. Néu ngudi van hanh sai quy trinh thi hé théng s&
khong hoat dong.

Néu cac diéu kién hoat dong chua du vi du: Muc chat Iong trong bé hat
can, bom chua dugc moi...thi khi van hanh hé théng khong lam viéc va dua
ra tin hiéu canh bao.

Vi hé thdng bom cip nude sinh hoat khi nhu cau dung nuée trén duong
6ng thay d6i (d6i voi tram bom nuéc sach), dan dén 4p luc nude dau vao cac

bom thay ddi. PLC s& nhan tin hiéu thay doi ap luc nuoc tr cam bién ap luc
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truyén vé va sé xir 1i dé xuat ra cac tin hiéu can thiét 1am thay do6i sé luong
bom hoat dong hodc thay doi ché @6 1am viéc cua bom (thay doi tdc do cac

dong co dan dong tdi bom) theo hwdng 6n dinh 4p lyc duong 6ng.

Viéc diéu khién sb luong bom hoat dong va luu luong thiét ké ctia mot
may bom xuét phat tir yéu cau théa man yéu cau dung nudc yéu ciu, ma tram
bom ddm nhén sao cho hi¢u qua kinh té 14 cao nhat. Muén vay phai qua so
sanh kinh té, k¥ thuat vé cac phuong an s may bom vé ca dau tu co ban 1an
chi phi van hanh hang nim ma quyét dinh s6 may bom, tir d6 dua ra trang bi
dién diéu khién cho phu hop.

3.4.2.2. Céc yéu cau bao vé cho tram nhiéu bom

Do6i véi bat ky mot hé truyén dong dién nao, viéc bao vé hé thong khi
gap su ¢6 do nguyén nhan khach quan va chii quan 1a rat quan trong. Viéc nay
anh huong téi chat lugng hé théng, tudi tho thiét bi va su an toan cia toan hé

théng bom va cac hé théng khac.
Péi vai hé théng diéu khién nhiéu bom vé co ban phai c¢6 cac bao vé sau:

Bao vé mat nudc ¢ dau hat (bé hut, song hd...), viéc nay dugc thuc hién
nho cac cam bién muc duoc dat ngay trong bé hat, voi hé théng bom chét
long 14 nudc thi thiét bi hay dung 1a phao dién. Tai mot s6 hé théng nguéi ta
dung ro le dong dé phat hién hét nuéc & bé hat vi khi d6 cac bom lam viéc
ché a6 khong tai nén dong dién nho. Cac tin hiéu nay gai vé truc tiép PLC dé

dua ra 1€nh ngung bom.

Bao vé (va diéu khién) day nuéc o bé chia thuong gap tai cac hé théng
bom cong nghiép. Viéc gui thong tin nay vé PLC dugc thuc hién nho cam
bién mutc dit tai bé chira, hoic phao di¢n & hé théng bom chit I6ng 1a nuoc.
Cam bién nay thyuc hién ca viéc gui thong tin dé khoi dong bom, chon sé

luong bom.
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Bao Vvé qua ap suét tai cac duong ong hut va day. Thiét bi nay 1a dong hod
ap suat duoc gan truc tiép tai cac duong 6ng can do. Néu duong ong bi qué ap

suat chung gui tin hiéu vé PLC yéu cau dimg bom.

O hé théng bom hién dai dung nhiéu bom con c6 hé thong bao vé thu tu
pha Cép vao dong co kéo bom, vi¢c nay tranh mdt trong cac bom sau khi duoc

sira chita thay thé co chiéu cong tac quay nguoc.

Tal mach dong luc Cép dién cho cac dong co kéo bom thuong phai co

cac khi cu bao vé, déng cat sau:

Aptomat (cau dao ty dong) hodc bd cau dao + ciu chi: Dé bao vé ngan

mach, qua tai (muc 2 sau role nhiét) mach dong luc va mach diéu khién.
Role nhiét: Bao vé¢ qua tai dong co kéo bom.

Cac hé théng quan trong con cd thém role bao vé qua dién 4p cap cho

mach luc dong co.

Trén day 1a mot s yéu cau diéu khién va bao vé cia mot hé théng nhiéu
bom phai c6. Tuy nhién & mot sé bom 16n thi cac yéu cau bao vé va diéu
khién thém mot s yéu cau cao hon nhu: ngoai hai ché do diéu khién trén 1a
manual va automatic con ché do diéu khién tir xa remote, yéu cau bao vé mat
pha...

3.4.3. Cac thiét bi do mirc chit Iéng trong binh chira

DPé do marc chat 1ong trong binh chira hé c¢6 nhiéu thiét bi, dudi day 1a
mét s6 thiét bi thudng dung nhat trong cong nghiép va dan dung.
3.4.3.1. Phao dién

Phao dién 13 thiét bi phat hién méc nudc trong binh & hai mic (cao va
thap), phao dién duoc sir dung rat rong rai trong cong ghiép va sinh hoat gia
dinh.
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CAu tao phao dién dugc thé hién dudi hinh vé 3.11:

Hinh 3.11 C4u tao phao dién
1: Phao bdo mic can, 2: Phao bdo mirc day, 3: Hé thong tiép diém
4: Lo xo dan hoi
Hé théng tiép diém cua phao dién bao gom tiép diém thuong doéng va
thuong ma, thay doi trang thai nho cac phao 1 va 2. Ta thay rang phao dién l1a
thiét bi dong cat bang tiép diém thong thuong nén pham vi tng dung caa phao
nay bi hep di rat nhiéu, chinh tai tia ltra phat sinh trong khi dong cit nén

khong dung dugc trong moi truong d& chay (binh chét long 13 xing dau...).

Tuy nhién néu binh chira 12 nuéc thi ching lai dugc Gtng dung rat nhiéu
vi chling ¢6 cu tao don gian, d& thay thé stra chita. Do vay tai cac tram bom
chat long 1a nude yéu cau do chinh xac khong cao 1am thi phao dién van 1a
thiét bi hang dau dugc chon.

3.4.3.2. Po miic chat long bang phuong phap do dién dung

Phuong phap nay st dung hai ban cuc cua tu dién dat vao moi truong

can do.
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CAu tao cua thiét bi nay dugc thé hién duéi hinh 3.12:

1 2 3 4 5

| o I s N e I s N s |
//L/J///////////

\
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Hinh 3.12 Cau tao thiét bj do mirc chat léng dién dung
bién dung dugc tinh theo biéu thuc:

AC _C-C, I, N Erol 1o Erol
CO CO IO IO IO

&g, - La hang so6 dién moi cua moi trudong.

Hinh v€ trén 1a nguyén ly phuong phap do dién dung st dung trong do
muc nudc ndi hoi phu, ngudi ta phai thuc hién nhiéu mic dé diéu khién. Muc
1 1a mirc co so, mirc 2 dé bao dong muc thap, mic 3 dung dé khoi dong bom,
phat tin hiéu ding bom & muc 4, mic 5 bao mirc nudc cao.

3.4.3.3. Po miic bang cach do trong lugng

Trong nhiéu trudng hop chét long 1a chat an mon, nguy hiém, ngudi ta
c6 thé tinh muc vat chat bang cach do trong lugng cua chung,binh chira c6 thé
dat 1én moét hoic nhiéu hé do véi hiéu tng tir dan hoi, te 1a dua vao hé sb
dién cam L va hang s6 tir tham twong ddi 4, .

|
HoHg A

m

2
L=2R
Rm

L : Chiéu dai cudn day.

A: Dién tich cat ngang cudn day ma cac duong strc di qua.
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1, - Hang sé tir tham tuyét doi.
1 - Hang s6 tir tham tuong doi.

Hai thong s6 ludn bi thay d6i 1a 1 va ., luc tinh 1am thay d6i 1 va con s,
ciia mot sb hop kim bi thay doi do cac ung suit co hoc, do tir thim gia tang
Véi tng suat kéo va giam di dudi ap suét.
3.4.3.4. Po chat 16ng véi song viba

Khi sir dung thiét bj nay dé do chét long trong binh chtra, chung phai c6
mét thiét bi phat song va mot thiét bi thu song. Thiét bi phat song phat ra mot
tan so tir 8,5GHz dén 9,5GHz, song s& dwoc mit thoang chat long phan xa lai
thiét bi thu, thoi gian tir khi phat song dén khi thu duoc cho ta két qua cua

muc nudc trong binh chura.

Phuong phéap nay c¢6 wu diém do duoc do siu cao, nhiét do chat long dao
dong tir 25°C dén 150°C. Phwong phap cho két qua phép do chinh xac cao,
khong bi mat do khi va nhiét d6 trén chat 1ong anh hudng dén phép do. Cho
két qua chinh xac v6i ca moi truong khoi bui, hoi nudc trong bdn va bot trén
mat chat long.

3.4.4. Mach dong lwc hé théng nhiéu bom va két ndi cam bién mirc

3.4.4.1. Mach dong luc hé théng nhiéu bom

M6t hé théng nhiéu bom 1a hé théng c6 tir 3 bom tré nén, dé tranh sy sut
ap cho cac thiét bi str dung chung ngudn cac bom phai tranh khoi dong dong
thoi, tiry theo cong suét cua dong co kéo bom ma ta ¢ thé chon phuong phap
1a tryc tiép hay ap dung cac bién phéap khoi dong. Néu dong co kéo bom 1a
dong co khong ddéng bo ba pha rotor 16ng soc thi bién phap khoi dong duogc

dung nhiéu nhat 12 d6i ndi sao/tam giéc.
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Hinh 3.13 Mach ddng luc khéi déng truc tiép bon bom

Mdi mét bom duoc diéu khién chay hay ding nhd mot cong-tic-to riéng
biét, MC1, MC2, MC3, MC4. Cac dong co bom dugc bao vé qua tai nho cac
role nhiét OC1, OC2, OC3, OC4. Tai mach luc Cép dién cho tirng bom dat cac
aptomat dé bao vé ngan mach dong luc AT1, AT2, AT3, AT4, AT.
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Hinh 3.14 Mach déng luc khéi dong d6i ndi sao/tam giac
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3.4.4.2. Két ndi cam bién muc vai role

Chon cam bién muc ¢6 5 vi tri va duoc két ndi vai role dé diéu khién

cudn hut cia cong-tac-to chinh. Pé bao vé can nudc ¢ bé hut ta dung 1 cam

bién muc.

Sodd nguyén 1y két ndi cam bién mac & bé chira véi role duoc thé hién

dudi hinh 3.15:

24V R1 Relay

R1

R2

R3

E 24V R2 Relay
I

380V 24V R3 Relay
1

24V R4 Relay

R4

8Vv

Y

E1l

E2

ga EB

E5

Hinh 3.15 Sodd két ndi cam bién mirc & bé chira véi role

Bdn bom duoc hoat dong hoan toan tu dong theo mac nudce trong binh

chtra thong qua tin hiéu guri vé tir cam bién mac. Néu mac nude trong binh

chaa dén ngudng E; cudn hut role R1 ¢6 dién va ngat dien MC1, MC2, MC3,

MC4 ding tat ca cac bom. Khi mac nudc giam dén E, cudn hit role R2 mat

dién, diéu nay 1am cho cudn hut MC1 c6 dién khoi dong bom s6 1. Néu chat

long tiép tuc can dén E, thi bom 2 1am viéc, néu bé tiép tuc can toi E; cac

bom 3 va 4 dugc khaoi dong.
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Trong qué trinh bom, néu chét léng trong binh chua tiép tuc giam thi
mach s& ty dong khoi dong cac bom tiép theo.

Khi mac nuée trong binh ting dén E; thi role R1 c¢6 dién va ngat dién
MC1, MC2, MC3, MC4, tir d6 dirng tat ca cac bom.

Khi cac bom bi qua tai, role nhié¢t OC1, OC2, OC3, OC4 tac dong lam
mé céc tiép diém bén mach diéu khién va ngit dién khoi bom.

Tai tram bom ma bé hat co lugng chat long gidi han thi trong mach dién
ta b6 tri thém cam bién mic, viéc nay nham muc dich khi bé hut can thi phai
nging hoat dong cac bom. Sodd két ndi cam bién muc ¢ bé hat nhu hinh
3.16.

24V RL
RL Relay 1

T

380V

[ ]

El

E2
E5

Hinh 3.16 Két ni role bao vé can nwéc bé hat

Khi mirc nuge trong bé huat can, cudn hat role RL mat dién, tiép diém RL
& mach diéu khién hinh 3.16 md ra, ngat dién cudn hat khoi dong tir diéu
khién cac bom.

3.4.5. Théng ké diu vao/ ra (Input/Output) ciia PLC

Chon PLC diéu khién 1a loai S7-200 CPU 224 AC/DC/Relay cua

Siemens, chung c6 dic diém két ndi:
- Ngudn cung cap 1a xoay chiéu 85=+ 264 VAC, 47+ 63Hz.

- S6 dau vao 1a 14.
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- S6 dau ra 10.

Hinh dang va cac chin chtc ning cua S7-200 CPU 224 thé hién trong
hinh 3.17 dudi day.

e

oJoJ]o|oJoJoJo]o]o]o]o]o]o]Jo]o]o]lo]o

IL 00 010203 e 2L 040506 e 3L 0.7 10 1.1 N LI
OUTPUT PS

AC/DC/RELAY

SIEMENS S7-200

INPUT
IM 00 01 02 0304050607 2M 10 1.1 121314 15 M L+

5 : e e} 0O e e O ®) 0O e} ) e & D
@\o‘u|u‘v|u‘u\u|u‘v|\,\w|c|o\\_; ol o

3
@]

Hinh 3.17 So' dd cac chan chire niing ciia S7-200 CPU 224

Céc tin hiéu dau vao / ra cia chuong trinh diéu khién hé thong bén bom

va chirc nang cia ching duoc thé hién trong bang 3.1 duéi day:

Bang 3.1 Bang thong ké vao/ra cia PLC

Dia chr Chutc nang

Tin hiéu dau vao

10.0 Pau vao diéu khién khoi dong bom 1 bang tay

0.1 Pau vao diéu khién khai dong tuy dong bom 1 thong

qua tin hiéu role muc gui vé

10.2 Pau vao ding bom 1 do role mbc gui vé
10.3 Pau vao ding bom 1 bang tay

10.4 Pau vao dimng bom 1 khi bé hat can nuéc
10.5 Pau vao diéu khién khoi dong bom 2 bang tay
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10.6 Dau vao diéu khién khoi dong tu dong bom 2 thong
qua tin hiéu role muc gui vé
10.7 Pau vao dimg bom 2 bang tay
11.0 Dau vao ding bom 2 do role mic gui vé
11.1 Dau vao diéu khién khoi dong bom 3 va 4 bang tay
11.2 Pau vao diéu khién khai dong tu dong bom 3 va 4
thong qua tin hiéu role muc giri vé
11.3 Pau vao dimg bom 3 va 4 bang tay
11.4 Pau vao dimg bom 3 va 4 do role mutc giri vé
Tin hiéu dau ra
Q0.0 Pau ra diéu khién role trung gian, tir d6 diéu khién
khoi dong tae MC1
Q0.1 Pau ra diéu khién role trung gian, tir 6 diéu khién
khoi dong tr MC1 sao
Q0.2 Pau ra diéu khién role trung gian, tir d6 diéu khién
khéi @ong tr MC1 tam giac
Q0.3 Pau ra diéu khién role trung gian, tir d6 diéu khién
khoi dong tae MC2
Q0.4 Pau ra diéu khién role trung gian, tir d6 diéu khién
khoi dong tir MC2 sao
Q0.5 Pau ra diéu khién role trung gian, tir 6 diéu khién

khéi @ong t MC2 tam giac
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Q0.6 Pau ra diéu khién role trung gian, tir d6 diéu khién

khoi dong tae MC3 va MC4

Q0.7 Pau ra diéu khién role trung gian, tir 6 diéu khién

khoi dong tr MC3 sao va MC4 sao

Q0.10 Pau ra diéu khién role trung gian, tir 6 diéu khién

khai @ong tr MC3 tam giac va MC4 tam giac

Q0.11 Pau ra bao khai dong bom 1 thanh cong
Q0.30 Dau ra bao khai dong bom 2 thanh cong
Q0.31 Dau ra bao khai dong bom 3 va 4 thanh cong

3.4.6. So d6 két noi tin hiéu vao/ra ciia PLC

So do két ndi cu thé nhu sau:

N
L_
M
TG ok TG2 TG2Y TG3 TG3 DB1
TG1 e res
EIEIEIE AR IR IR I IR NEERE IR R N SR IR S
1L _00 0.1 02 03 ® 2L 04 0506 e 3L 07 10 1.1 N _Li|
OUTPUT PS
AC/DC/RELAY
SIEMENS S7-200
| INPUT
1M 0.0 0.1 02 03 04 050607 2M 10 1.1 1.2 1.3 1.4 1.5 M L+
I I I IEIK KK T e ® I, [o]
1) R2 1 g2] JBT2 B3.4 N BT3,4
1™ ™ 717 4
L+ | d | | | |
M

Hinh 3.18 So do két néi In/Out caa PLC
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Do s6 luong dau ra cua S7-200 CPU 224 khong dil nén ta dung thém
module mé rong loai ¢6 8 dau raEM 222 ma 6ES7222-1HF22-0XAO0.

.

L+
M

® ®D B3,4

bB2

olL 00 @1 02 03 o

MODULE
222-THF22-0XA0

4 05 06 07 @)

@) O

Hinh 3.19 So dd két néi module mé rong EM 222

220VAC -

mca | mcay] MCaA

Hinh 3.20 So' dd két noi role trung gian véi khéi dong tir
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3.4.7. Chuong trinh diéu khién

| PROGRAM COMMENTS

Metwork 1 F.hiai dong bar 1
StartB k0.0
| l r
1 (s)
1
StartB1R
| l
| |
Symbaol Addiess Comment
StartB1 10.0 Fhoi dong bom 1 bang tay
StartB 1R 0.1 F.hioi dong bom 1 qua relay
Metwork 2 Diung barn 1
StopB1 k0.0
| | r
1 (r)
1
StopB1R
| l
| |
StopB1C
| l
| |
Symbaol Address Comment
StopB1 0.2 Dung bom 1 bang tay
StopB1C 10.4 Dung bom 1 khi be hut can
StopB1R 0.3 Dung bom 1 qua relay
Metwomk 3 F-hoi dong bom 2
StartB2 0.1
| l r
1 (s)
1
StartB2R
| l
| |
Symbol Address Comment
StartB2 0.5 F.hoi dong bom 2 bang tay
StartB 2R 0.6 Khoi dong bom 2 qua relay
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Metwmk 4 Dung bom 2
StopB2 k40,1
| r
— | r)
1
StopB 2R
| |
| |
StopB1C
| l
| |
Symbal Address Comment
StopB1C 0.4 Dung born 1 khi be hut can
StopB 2 107 Dung bom 2 bang tay
StopBZ2R 1.0 Dung bom 2 qua relay
Metwork 5 Fhoi dong bom 3 wa 4
StartB34 k0.2
r
1 (s)
1
StartB34R
| |
| |
Symbol Address Comment
StartB 34 1.1 F.hoi dong bom 3 wa 4 bang tay
StartB 348 1.2 F.hioi dong born 3 wa 4 qua relay
Hetwork 6 Dung bom 3 wa 4
StopB34 k02
| | r
1 (r)
1
StopB34R
| |
| |
StopB1C
| |
| |
Symbaol Addiess Comment
StopB1C 10.4 Dung bor 1 khi be hut can
StopB 34 1.3 Chunag bom 3 va 4 bang tay
StopB 34R 1.4 Dung bom 3 va 4 qua realay
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Metwork 7 Bom 1 khot dong theo doi nioi zao - tam giac

[ Bom 1 bat dau van hanh

BOMI Bom1_WH
| | r
| LS )
T37
IM TOM
A0-4FT 100 mz
Boml_S
r
(s)
1
Boml1_TG
r
(r)
1
Symbol Address Comment
BOM1 0.0 Bam 1 mng
Boml_5 (01 Barm 1 van hanh dong zao
Boml1_TG [0z Baom 1 wan hanh tam giac
Bom1_wH [0.0 Bom 1 wan hanh
Metwork 8 Bom 1 khoi dong theo doi noi 2ao - tam giac
| Sau 3 giay thue hien daoi ol zao - tam giac
T37 Boml1_TG
| | r
1 (s)
1
Boml_5
r
(R)
1
Symbal Address Comment
Baoml_5 [0 Baom 1 wan hanh dong zao
Boml_TG Q02 Bom 1 wan hanh tam giac
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Metwork 9 Bom 2 khoi dong theo doi noi saa - tam giac

[ Bom 2 bat dau van hanh

BOM2

BomZ_%H

— |

204FPT 100 g

¢ 2

Symbaol Addiess Comrment

BOMZ k0.1 Bom 2 nung

BomZ_S Q04 Bom £ wan hanh zao
BomZ_TG Q0.5 Bom 2 wan hanh tam giac
Bom:_WH [0.3 Bom 2 wan hanhk

Metwork 10 Eom 2 khoi dong theo doi noi zao - tam giac

| Sau 3 giay thuc hien doi noi zao - tam giac

T3a BomZ_TG
| | r
1 (s)
1
Bomz 5
r
(r)
1
Symbaol Address Comment
BomZ_5 Q0.4 Bom 2 wan hanh zao
BomZ_TG Q05 Bom 2 wan hanh tam giac
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Metwork 11 Bom 3 va 4 khoi dong theo doi noi zao - tam giac
| Bom 3 va 4 bat dau van hanh
Bom34 Bom34 WH
| | r )
| LS
T29
IM TOM
304PT 100 s
Bom34_5
r
(s)
1
Bom34 TG
r
(R)
1
Symbaol Address Camment
Bom34 M0.2 Bam 3 wa 4 rung
Bom34_5 Q0.7 Baom 3 wa 4 van hanh zao
Bom3d TG G1.0 Bom 3 wa 4 van hanh tam giac
Bom34 WH Q0E Bom 3 wa 4 van hanh

Metwork 12 Bom 3 va 4 khoi dong theao doi noi zaa - tam giac

| Sau 3 giay thuc hien doi noi 2ao - tam giac

T39 Bom34 TG
| | r
1! (s)
1
Bom34_5
r
(R)
1
Symbol Addrezs Comment
Baom3d_5 [0y Bom 3 va 4 wan hanh zao
Bom3d TG @1.0 Bom 2 va 4 wan hanh tam giac
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Metwork 13 Den 1 zang

| Bao hiew bomn 1 di vao hoat dong

BOM1 Bom1_TG Denl
| l | l r )
| | | | L
Symbaol Address Comment
BOM1 MO0 Bom 1 rung
Bom1_TG Q0.2 Baom 1 wan hanh tam giac
Denl {11 Den bao khoi dong born 1

Metwork 14 [Den 2 zang

| Bao hiew bom 2 di vao hoat dong

BOMZ Bom2 TG Denz
| l | l r )
| | | | L
Symbaol Addrezs Comment
BOMZ k01 Bom 2 rung
Bom2 TG Q05 Bom 2 wan hanh tam giac
Dend Q30 [Den bao khoi dong bom 2

Metwork 15  Den 3 zang

| B ao hiew bom 3 va 4 di vao hoat dong

Bom34 Bom34 TG Den3
| l | l r
| | | | %
Symbal Address Comment
Bom3d k0.2 Bom 3 vad rung
Bom34 TG m.ao Bom 3 wa 4 wan hanh tam giac
Den3 31 Den bao khoi dong bom 3 va 4
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KET LUAN

Sau thoi gian ba thang nd lyc tim hiéu va nghién ctru, dén nay d6 an tbt
nghiép ctia em da hoan thanh véi nhitng ndi dung cu thé sau:
Chuong 1: Tong quan vé PLC va cdu tritc ho phan cieng PLC S7-200.

Churong 2: Sir dung phan mém Step7 Microwin ldp trinh cho PLC S7-
200.

Chuong 3: Ung dung PLC S7-200 diéu khién hé théng bon bom theo

miee nwdc trong bé hg.

Db an tét nghiép cua em di hoan thanh véi sy ¢d gang cua ban than
trong viéc tim hiéu san pham, (g dung va thao tac van hanh san pham. Bang
nhitng kién thirc d3 duoc trang bi ¢ truong va tim hiéu mot s tai lidu tham
khéo c6 lién quan dén van dé dang nghién ctru, em d3 cb ging trinh bay do an
mot cach ngan gon va day du nhat. Tuy nhién do trinh d6 con han ché, kinh
nghiém thuc té con chua nhiéu nén dé tai ciia em con c6 nhiéu khiém khuyét.
Qua day, em mong mudn nhan duoc ¥ kién dong gop cia cac thay cb gido va

cac ban sinh vién dé do an ciia em ngay cang hoan thi¢n hon.

Em xin chan thanh cam on Th.s Nguyén Bic Minh, cing cdc thay co gido
trong b mon: Dién tu dong cong nghiép - Truong Pai Hoc Dan Lap Hai

Phong da giup d& em trong qua trinh lam d0 4n nay.
Hai Phong, ngay  thang ndm 2018

Sinh vién thuc hién

Nguyén Thanh Tin
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