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LOINOI DAU

Ngay nay nhu cau str dung dién ning, cac thiét bi dién ngay cang dugc sir
dung rong rii trong moi linh vuc cude séng . Kha ning ty dong hoa cac qua trinh
ngay dugc quan tdm dat 1én hang dau. Trong 1 sb linh vuc cong nghiép hay
dan dung nhu cu cung cap dién can phai dam béo lién tuc trong sudt qua trinh
hoat déng cta qué trinh. N6 dam bao qua trinh san xuét 1a lién tuc dem lai
chét luong cua san phém. bac biét 1a dem lai d§ an toan cho tinh mang con
ngudi, an toan clua thiét bi tiéu thu dién. Do vay bd diéu khién ATS c6 thé giai
quyét duoc van dé trén, nd 1a 1 mat xich quan trong trong hé thong cung cép
dién cho ho phu tai loai 1.

Nay em duogc nhan dé tai :" Thue hién bd chuyén ngudn tw dong ATS
bang PLC S7-200 ". Do GS.TSKH Théan Ngoc Hoan huéng din nodi dung
g6m 3 chuong nhu sau:

Chuong 1: Cung cip dién cho cac xi nghiép céng nghiép va vin dé dam bao dién
nang lién tuc.

Chuong 2: Tong quan hé théng PLC S7 200.

Chuong 3: Xay dung hé théng ATS bang s7-200.



CHUONG 1

CUNG CAP PIEN CHO CAC XI NGHIEP CONG NGHIEP
VA VAN PE PAM BAO PIEN NANG LIEN TUC.

1.1 KHAI QUAT CHUNG

Dién ning 1a mot dang ning luong duge sit dung rong rdi nhat trong tat ca
cac linh vuc hoat dong cong nghiép va doi séng cua con ngudi. Nhu cau dién
ngay cang cao ca vé san luong dién, kha niang cung cap dién lién tuc, chinh vi
vay ching ta can xay dung thém cac hé thong dién nham dam bao cung cap
dién cho cac ho tiéu thu. Hé théng dién bao gém cac nha may dién, cac mang
dién va cac ho tiéu thu dién duogc lién két voi nhau thanh mot hé thong dé
thue hién qua trinh san xuat, truyén tai, phan phdi va tiéu thu dién ning. Mang
dién 1a tap hop cac tram bién ap, tram dong cit, cac dudng day trén khong va
cac duong day cap. Mang dién dung dé truyén tai va phan phdi dién nang tir
nha may dién dén cac ho tiéu thy.

Pién nang thuc su dong gop mot phan quan trong vao 16 1di cia xi
nghiép. Néu mot thang xay ra mat dién 1-2 ngay xi nghiép sé& c6 thé khong c6
131, néu mat 1au hon xi nghiép sé& thua 15. Chat lugng dién xau (Chu yéu la
dién 4p thap) anh hudng 16n dén chat luong san pham, giy th pham, phé
phém, giam hi¢u suét lao dong. Chét luong dién ap dac bi€t quan trong vt xi
nghi¢p may, xi nghié¢p hoda chét, xi nghiép ché tao co khi dién tir chinh xac. Vi
thé dam bao d6 tin cay cung cap dién va nang cao chat luong dién nang 1a moéi
quan tdm hang dau.

1.2 PAC PIEM CUA HE THONG PIEN

Qua4 trinh san xuat, truyén tai, phan phdi va sir dung dién ning xay ra
tirc thoi. Pién nang no6i chung khong tich lu§y dugce, do khong c6 phuong tién
du trir dién nang nén phu tai di¢n tiéu thu bao nhi€u nang luong thi déng thoi

ngudn di¢n san xuat ra bay nhi€u va truyén tai dén phu tai theo ludi dién.



Trong qua trinh san xudt, truyén tai va tiéu thu mot phan dién nang bi mat mat
do phat nong day din, ro dién va vang quang. Su can bang cong suat gitra
nguén dién va ho tiéu thu duoc thuc hi€én mdt cach tu nhién. Khi cong suét
ctia ngudn dién giam di thi cong suét tiéu thu cua phu tai cling ty dong giam
theo va nguoc lai, nhung khi do chét lugng dién nang la di¢n 4p va tan s bi
thay doi.

Cong suét tac dung ctia ngudn dién cung cap cho phu tai dugc xem 1a
du khi tan s6 ciia hé thong dién bang dinh mirc (50 ~60) [Hz]. Con cong suét
phan khang dugc xem 1a du khi dién ap ciia hé thong dién nam trong gidi han
cho phép. Khi thiéu cong suat, tin sb va dién ap giam xudng, chat luong dién
nang bi x4u di. Dé dam bao chat luong dién nang cua hé théng dién va diéu
chinh nd, doi hoi trong hé théng dién ludn ludn co du cong suit tac dung va
phan khang, mudn thé can phai c6 mot lugng cong suat du trit.

Céac qua trinh trong hé théng dién xay ra rat nhanh chéng, vi vay can
phai co cac thiét bi ty dong tac dong rat nhanh dé diéu khién va bao vé hé
théng dién. Hé thong dién cung cap ning lugng cho tit ca cac nganh kinh té
quéc dan va sinh hoat cua nhan dan, vi thé su phat trién cta hé théng dién
phai kip thoi dép tmg yéu cau vé ning luong ngdy cang tang cta dat nudc.
Mubn vay su phat trién cua hé théng dién phai vuot trudc mot bude so voi su
phat trién cta cac nganh kinh té khac. Viéc thanh 1ap cac hé théng dién khu
vuc va hé thong dién quoc gia théng nhat mang lai nhing loi ich sau day.

Tang cuong do tin cdy cho cac phu tai. Cac phu tai 16n, quan trong c6
thé nhan dién tir nhiéu nha may dién khac nhau. C6 thé st dung mot cach
kinh t& cic nguon nhién liéu khac nhau (than d4, thuy ning, dau mo, ning
luong nguyén ti...) bang cach phan bd kinh té cong suét cho cac nha may

dién. Giam duoc dang ké cong suat du trit trong hé thong dién. Cho phép xay



dung trong hé théng dién cac t6 may cong suit 16n ¢ cac dic tinh kinh té
Ccao.

Cho phép st dung cao hon cong suét dit cua cac nha may dién do do
thi phu tai cua hé théng dién duoc san b@fmg hon so véi do thi phu tai cia tung
phu tai riéng r&. Tom lai hé thong dién 14 hé thdng da chi tiéu, van hanh dudi
tac dong cla cac yéu té ngau nhién va phat trién trong diéu kién bét dinh. Do
d6 viéc xay dung dugc mot cu tric cia hé thong dién c6 tinh thich nghi cao,
tim duoc phuong phép va phuong tién diéu khién t6t nhat sy phat trién van
hanh cta hé thong dién 1a mot viéc kho khin phuc tap.

1.3 NGUON PIEN

Pién ning duoc san xut tdp chung trong cic nha mdy dién. Hién nay
cac nha may dién 16n déu phét ra ning luong dong dién xoay chiéu ba pha, rat
it nha mdy phét ning luong dong dién mét chiéu. Trong cong nghiép mudn
dung ning luong dong dién mot chiéu thi ngudi ta dung chinh luu dé bién ddi
nang luong dong dién xoay chiéu thanh dong dién mot chiéu. Noi chung & cac
nha mdy dién, cac dang nang lugng khac nhau mudn chuyén thanh dién nang
déu phai bién ddi qua mot cdp trung gian 13 co ning truyén dong dong co so
cip truyén qua may phat dién dé bién thanh dién ning. Ngudn ning luong
thuong dung trong tuyét dai da s6 cac nha may dién hién nay van 1a ning
luong cac chat dot va nang luong nude. Tir ndm 1954, & mot sd nudc tién tién
da bat dau xay dung mot s6 nha may dién dung nang lugng nguyén tir. Duéi
day trinh bay so lugc nguyén 1y lam viéc cua ba loai nha may dién tuong ng
vO1 ba nguén nang luong ké trén 1a nha may nhi¢t di¢n, nha may thuy dién,

nha may di¢n nguyén tir.



1.4 PHU TAI PIEN

1.4.1 Khai niém vé phu tai dién

Phu tai dién 1a mot ham bién ddi theo thoi gian, vi co nhiéu yéu td anh
huong dén néd nén phu tai dién khong bién thién theo mot quy ludt nhat dinh.
Do do, viéc xac dinh chinh xac phu tai dién la rat kho khin nhung déng thot
1a mot viéc hét suc quan trong.

Phy tai dién 13 s6 liéu dung 1am cin ctr dé chon céc thiét bi dién trong hé
théng cung cap dién. Néu phu tai tinh toan nho hon phu tai thuc té thi s& dan
dén lam giam tudi tho cta céc thiét bi dién, c6 thé din téi chay, nd cac thiét b
dién. Néu phu tai tinh toan 16n hon phu tai thyc t& nhiéu thi cac thiét bi chon
s& qua 16n so véi yéu cau dan téi lang phi.

Do tinh chét quan trong nhu vay nén da co rat nhiéu cong trinh nghién ctru
va dé ra nhiéu phuong phap xac dinh phu tai tinh toan, song chua c6 mot
phuong phap nao hoan thién. Néu thuan tién cho viéc tinh toan thi lai thiéu
chinh xac nguoc lai néu nang cao dugc dg chinh xac, ké dén nhiéu yéu td anh
huong thi phuong phép tinh lai qua phtic tap.

1.4.2 Phan loai ho phu tai
Cac ho tiéu thu dién duogc chia ra lam 3 loai nhu sau:

* H¢ loai 1

Khong cho phép mat dién, néu mat dién s& gay tac hai lon vé chinh tri, gay
nguy hai dén tinh mang con ngudi, gy thiét hai 16n vé kinh t& nhu lam rdi
loan qua trinh san xudt, 1am hu hong nhiéu thiét bi, gy ra phé pham hang loat
dan dén thiét hai 16n cho nén kinh té quéc dan. Va1 ho phu tai loai 1, yéu cau
phai bao dam lién tuc cung cép dién rat cao ngay ca khi lam viéc binh thuong
cling nhu khi su ¢d cho nén khong cho phép ngimg cung cap dién.

Ho loai 1: thudng phai duoc cung cép it nhat tir hai ngudn doc 1ap hodc co

nguon dy phong, nham giam thoi gian mat dién xudng rat nhd. Thoi gian mat



dién d6i voi ho loai 1 thuong cho bang thoi gian tw dong dong ngudn du
phong.

* Ho loai 2

Néu ngimg cung cap dién ciing giy tac hai vé kinh té anh hudng 16n dén
san lwong hodc gy ra nhiéu phé phim, ngimg tré su van chuyén trong xi
nghiép, c6 thé c6 hu hong thiét bi nhung & mic d6 nhe hon truong hop trén,
ling phi lao dong, anh huong dén hoan thanh ké hoach san xuét. Vi du nhu
cac nha may soi, nha may dét...

Nhu vay ddi véi ho loai 2 néu nguing cung cép dién chi dan dén thiét hai
vé kinh té. C6 thé cho phép mét dién trong mot thoi gian ngan dé thay thé cac
thiét bi hu hong. Vi ho phu tai loai 2, viéc quyét dinh dung mot hodc hai
ngudn cung cap, duong diy don hoic duong diy kép, co6 ngudn du phong
hodc khong c6 ngudn du phong. Phai dya trén két qua so sanh kinh té giita
khoan tién phai dau tu thém khi c6 dat thiét bi du phong voi khoan tién thiét
hai khi san xuat bi ngimg tré do mat dién vi khong c6 thiét bi du phong.

* H¢ loai 3

Ho loai 3 gém cac thiét bi con lai khong nam trong hai loai trén. Vi du nhu
chiéu sang dan dung, kho tang hodc nhitng phan xudng phu.

Véi ho phu tai loai 3, ta chi can mot ngudn cung cap dién 1a di. Cho phép
mat dién trong mot thoi gian dé stra chira, thay thé cac thiét bi khi can thiét.
Diéu nay khong c6 nghia 1a mat dién trién mién. V4i yéu cau ngay cang cao
ctia cudc song, nguoi thiét ké cling nhu nguoi quan 1y van hanh ludi dién phai
6 tinh toan, du kién moi kha nang dé cho xac suét sy cd mat dién la thép
nhat, va thoi gian mat dién 1a ngan nhét.

Can chu ¥ rang viéc phan chia céc thiét bi dung dién thudc ho loai nay hay
loai kia chi 1a twong di ma thoi. Phai két hop vdi tinh hinh cu thé ca xi

nghiép dé phan chia cho hop 1y. Cling mt loai thiét bi, & xi nghiép nay do c6



vai trd rat quan trong nén dugc xép vao ho loai 1, nhung & xi nghiép khac thi
lai khong quan trong bang nén c6 thé xép nd vao ho loai 2.

* ChG y: Chi c6 nhitng phuong an so d6 ndi day cua ludi dién nao bao dam
duogc hai tiéu chuan k¥ thuat quan trong nhat 13 lién tuc cung cap dién va bao
dam chét lugng dién trong moi tinh trang van hanh khéac nhau (binh thuong
cling nhu luc su 06) thi ma&1 dugc gitr lai dé so sanh kinh té, quyét dinh luya
chon phuong an cudi cung. Ngoai nhitng chi tiéu co ban dé danh gia chat
luong dién ning (tinh lién tuc cung cép dién, chat luong dién ning 1a dién ap
va tan s6) khi thiét ké va van hanh ludi dién, can phai dam bao yéu cau: chi

ti€u kinh té va an toan do1 v&i con nguoi.



CHUONG 2
BO CHUYEN NGUON TU PONG ATS

2.1. KHAI QUAT CHUNG
2.1.1. Khai niém
ATS 1a thiét bi tu dong chuyén doi nguén (Automatic Transfer Switch)
dung dé chuyén ngudn chinh sang nguén du phong khi ngudn chinh st ra
trang thai 16i. Nguon chinh xay ra 16i nhu mat pha, mat ngudn, ngugc th tu
pha, dién ap cao hay thap hon gia tri cho phép... Néu nguon du phong lay tir
ngudn ludi khac thi ta co ATS loai luéi - luéi. Néu ngudn dy phong 1a lay tir
may phat thi ta ¢6 loai ATS ludi - may phat, hoac ludi - ludi may phat.
2.1.2. Pic diém chung.
e Duoc str dung trong mang 3 pha 4 day hodc mang 1 pha.
¢ Cho phép chon nguén uu tien trong hé thong mang dién ¢ nhiéu
nguon.
e Tuy chon ché do diéu khién 1 xung(Impule) hay dang mic.
e Giam sat thap ap hodc qué ap ciia nguon dién chinh hay nguén du
phong.
e Giam sat tan sb ctia ngudn dién luéi chinh va nguon du phong.
e Lap trinh cac timer tri hodn, khoi dong chuyén mach hay tit may
phét.
e Lap trinh hoat dong theo thoi gian ngay hay dém, ngay nghi, tuan,
thang, nam.
e Hién thj cac thong sd (tan sd, dién 4p) ctia ngudn chinh va ngudn dy
phong dung LCD.

e Hién thj cic trang thai ngudn dién, chi bao sy ¢, trang thai test.



e Ngudn dién hoat dong tir dién ap 160VAC t6i 250VAC tan sb
50[Hz], khéng dung Accu hoac UPS.

e Tich hop déng bd thoi gian thuc, thoi gian hoat dong 2 thang néu
mat toan bd ngudn dién chinh va ngudn dy phong.

2.1.3. Chirc nang co ban cua by ATS.

e Tu dong chuyén ngudn khi mét dién .

e Tu dong khdi dong may phat khi mat dién ludi .

e Qua trinh khdi dong may phat néu co6 su cd vé ludi thi dimg viée
khé1 dong va dua ra tin hiéu canh bao.

e Thuyc hi¢n qua trinh kiém tra dién ap néu dat yeu cau thi thyuc hién
dong tai.

e Bao vé mat pha, qua ap hay qua tai.

2.2. PHAN LOAI VA NGUYEN LY PIEU CHINH.

2.2.1. Phan loai.
Dua vao luoi dién du phong ma ATS duogc chia ra lam hai loai chinh nhu sau.
+ ATS lui - ludi. Néu ngudn dién du phong 13 duoc 14y tir ludi dién khéc.

+ ATS luéi - may phat. Néu nguén dién dy phong 1a dugc lay tir may phat dién.



2.2.2. Nguyén ly diéu chinh.
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Hinh 2.1: Mach dong luc ATS ludi - ludi

Vi ATS ludi - ludi, qua trinh dién ra nhu sau: nguén dién 1ay tr ludi 1 va ludi
2. Mach hoat dong hai ché d6 bang tay hodc tur dong. Khi ludi 1bi mat dién thi luéi
2 dugc dua vao hoat dong.

V61 ATS ludi - may phat, qua trinh xay ra phtic tap hon loai ATS ludi -
ludi vi co thém bo phan khai dong, may nd duoc khoi dong, dién 4p may phat
duoc thanh 1ap. Néu chat luong dién 4p may phat dam bao, bo phan so sanh cap
tin hiéu cho bo PK(diéu khién) va chuyén mach (CM) tac dong, chuyén mach
tir ludi (1) qua may phét. Thoi gian chuyén ngudn tir may ludi dién sang may
phét trong Khoang thoi gian rat ngan (2 = 5) gidy. Khi d6 c6 dién ap may phat,
may phat chay khong tai mot thoi ian dé lam mat (3 <+ 10) pht rdi sau do tu tat.
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Hinh 2.2: Mach dong luc ATS ludi - may phat.

2.2.3.Qua trinh hoat dong:

Quéng thoi gian t; tir thoi diém mét ludi dén khi may phat dién khoi dong
v6i thoi gian ngan khoang tir (1 + 5) gidy. Khi dién ap may phat dat ¢& 0,8 Udm,
bd dém thoi gian trong bd so sanh phia may phat bat dau tinh thoi gian va sau
khoang thoi gian t, =(1 + 25) gidy, dé kiém tra xem dién ludi c6 dién tro lai
khong néu ludi khong c6 dién thi tai duoc chuyén cho may phat hodc c6 thé
dong tai trudce néu ta co st dung b6 AVR dé 6n dinh dién ap khi co tai voi
dién ap thdp hon dién 4p dinh muc. Sau d6 may phat chay dé thay thé dién
ludi. Bén khi ¢ dién ludi thi t; 1a khoang thoi gian tir khi ludi phuc hoi dén khi
tai duoc chuyén tir may phat vé ludi chinh t, = (3 + 2) phit. Thoi gian nay dai
hon dé khang dinh chac chan ludi dién da phuc hdi 6n dinh. Thoi gian t, 13 thoi
gian chay khéng tai cia may phat dién, chu yéu 1am ngudi may phat dién, t, = (
1 + 2) phit. Dic biét 1 tit ca cac thoi gian trén c6 thé dé dang thay ddi qua cac
nut dat thoi gian.

Bo6 khot dong dong co may phat dién c6 dac diém nhu sau: néu khoi dong

mot 1an thanh cong, no tro lai vé trang thai cho ban dau. Néu khai dong 14n mot

11



khéng thanh cong thi sau thoi gian khoi dong khoang tir 3 dén 4 gidy may phat
dugc khoi dong 1an hai. Néu khoi dong 1an hai khong thanh cong thi sau thoi
gian khoi dong khoang tir 3 dén 4 gidy may phat duoc khai dong 1an ba. Néu
khoi dong ba lan khong thanh cong thi sé c6 tin hiéu canh bao ra ngoai cho
nguoi s dung biét va thiét bi s& tu dong kho4 lai, khong khoi dong nira. Néu
khéi dong ba 14n ma 1an mot hodc 14n hai ma thanh cong thi thiét bi s& tu dong
khoa lai, khong khoi dong nita va may phat chay khoang thoi gian 1a 20 gidy
xem c6 dién ludi tro lai khong roi dong cong tic to lai ngit ludi khoi hé théng
va may phat hoat dong.
2.2.4. Cu tric ciia by ATS.

e Cautriic ciia by ATS dugc chia thanh céc khoi sau:

e Khéi nguon diéu khién.

e Khéi tao dién ap miu.

e Khéi bao vé thap ap mat pha hay cao ap.
Khéi chap hanh.

Khoi tao thoi gian tré.

difukhidn
w w h
Gy vio > khdi tao khoi bao vé ) khdi tao

difndpba — dién dp *  thdp dp mit > khd - thdd gian e
rha - EL pha .. v chip
i lhlﬁ-n;hll i
T’mThiéudiéu

o

Hinh 2.3: So d6 khdi cau trac bd ATS
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Gi6i thiéu chire ning ciia cac khdi nhur sau:

e Khdi tao dién ap mau: Pau vao 1a tin hiéu dién ap ba pha xoay
chiéu dau ra 12 tin hiéu dién ap mAu mot chiéu. C6 chirc nang lay tin
hiéu dién ap ba pha chinh luu dua vao mach so sanh.

e Khéi ngudn diéu khién: Pau vao 1a dién ap cua mot pha bat ki dau
ra 1a dién ap mot chiéu cung cip ngudén mot chidu cho mach diéu
khién , dong thoi tao ra dién ap chuan dé so sanh.

e Khbi bao vé thap ap, mat pha, cao ap dau vao 1a hai tin hiéu dién ap
chuan va miu d¢ so sanh va dua ra tin hi¢u diéu khién dén khoi
chap hanh.

e Khéi chip hanh dau vao 12 ngudn nudi va hai tin hiéu diéu khién
duoc dua toi hai khéi bao vé ap va khdi thoi gian, dau ra 1a tin hiéu
diéu khién dong co dé, dong co gat le, cong tac to .

e Khdi thoi gian dau vao 14 ngudn nudi con dau ra 1a tin hiéu diéu

khién dén khdi chap hanh.

2.3. GIOI THIEU TONG QUAN VE BQ PIEU KHIEN ATS DPIEN HINH.

2.3.1. Mo ta:
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e Mat trudc:

LINE 1
o O
Faut Pawer
..—
(o) v—»o)
——
O MODE TEST | ESC €
12 » 0 Prog
© Ao A s
© Contol
» O Test on load i
O Test off load . ;
Controls

S0 & &

Hinh 2.4: Hinh v€ mo6 ta mat trudec ATS
1- ESC: nut thoat.
2- Nt Enter.
3- LCD: man hinh hién thi cac thong sd.
4- Power: chi thi nguén hoat dong.
5-"+": Du cdng , nut 4n ting gia tri.
6-"-" : DAu trir, nGit 4n giam gia tri.
7- Fault: Chi thi c6 su cb xay ra.

8- LINE2: Chi thi nguén thtr 2 binh thudng
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9- Led: Chi thi cong tic dong ngudn 2.

10- LINE 1: Chi thi ngudn thtr 2 binh thudng.

11- Chi thi Switch déng nguén 1

12- Chi thi hién & mode lap trinh.

13- Auto: Chi thi ché do tu dong.

14-LOAD: Chi thi ngudn di ra tai.

15- Control: Chi thj kiém tra bang tay.

16-Test on load: Chi thi kiém tra hé théng c6 mang tai.
17- Test off load: Chi thi kiém tra hé théng khong tai .
18- MODE: Niit chon ché d6 1am viéc.

19- TEST: Nut test hoat dong hé théng.

e Mait sau.

@R z| |53

Made in Vigtram Dién cdng nphiép 3 pha 220080VAL

50Hz, cdn thin shock dién cb thd xdy ra

Ngd nhip tigp difm, khing ndi  Power Supply : 160-250VACSHZ
bét ky mdc dién &p vao ddy O-GEN : Relay 20&3VDC, 1AZ125VAC

= N 0-POSD, 0-POSI, 0-POS, COPZ : Relay
Snr 225 PAER4IDG, TAE125VAC
§’2 4 §§ £ 0-GEN 0-OF2 0-POSI 0-POSO O-POSI

11

Sawlhwmcnup

Hinh 3.5: Hinh v& mé ta mit sau bo diéu khién ATS
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L1,L2,L.3: Mang 3 pha 4 day cua LINE 1:

G1: Day pha thu nhat ctia may phat hodac LINE2.

1-2 O-POSI tiép diém chuyén mach Switch ATS sang vi tri 1:(dung
ngudn LINE]).

3-4 O-POSO, tiép diém chuyén sang vi tri Switch ATS sang vi tri 0(ct tai
ra khoi ngudn).

5-6 O-POSIL. tiép diém chuyén sang vi tri Switch ATS sang vi tri 2 (ding
ngudn LINE2).

7-8 O-OP2 tiép diém ra phy tro theo yéu cau cia nguoi sit dung.

9-10 O-GEN: tiép diém ra khai dong may phét loai ON/OFF thuong ho.

11-12 Khong st dung.

13 I-OPSI tiép diém nhap trang thai Switch dang ¢ vi tri 1(LINE1 da dong tai).

14 1-OPSO tiép diém nhap trang thai Switch dang & vi tri 0( Tai duoc cat
ra khoi LINE1, LINE2).

15 1-OPSII tiép diém nhap trang thai Switch dang & vi tri 2(LINE2 da
dong tai).

16 1-OPI Tiép diém nhap tuy chon the yéu cau ciia nguoi sir dung.

17 1-OP2 tiép diém nhép tuy chon theo yéu cau cua ngudi st dung.

18 I-OPCOM diém dau day chung cho tit ca cac dau dau.

2.3.2. Tinh niing va cac thong s6 k§ thuat ciia b dicu khién ATS.
e Tinh nang
Giam sat ngudn dién, dién ap va tan so:
+ Cho phép cai dat hoat dong trén mang: 3 pha 4 day (3 PH) hoac 1
pha (1 PH):
+ Xét nguén uu tién khi chay & ché do tu dong.

+ Tam cai dat muc dién ap hoat dong diinh mirc cia bo diéu khién.
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: (200 +240) VAC.

+ Giam sat muc dién ap ting pha ctia ngudn dién chinh va nguén du
phong. Tam cai dat thap ap tir (80 = 90) %, qué ap tir (102 + 115) % so voi
dién &p dinh mtrc.

+ Cai dit tan s diinh mirc ctia ngudn dién: 50[Hz].

+ Giam sat tin s ctia ngudn dién chinh va ngudn du phong: Tam cai dat
thap tan s tir (40 + 49) [Hz] va qué tan s tir (51+ 60) [Hz].

Cac timer lap trinh dugc:

+Timer tri hoan khoi dong may phat (T1-TDNE).

bam bao bd qua su cd mét dién hodc giao dong nhét thoi coa nguén dién
chinh. Timer duogc kich hoat khi nguén dién chinh bi mat, néu nguén dién
chinh ¢¢ lai trong lic timer dang chay thi no sé tu reset lai. Trong khoang thoi
gian ndy bd ATS controller duoc cung cip tir ngudn ndi bé trong, vi viy
khong can dung toi bd UPS hay bd ac quy cung cdp thém bén ngoai, ngudn noi
duy tri trong 3 phat.

Tam cai dit (T1- TDES): (0 + 60) s (Mic dinh 1a 5s).

+ Timer tri hoén tir chuyén mach tir ngudn chinhs sang nguon du phong (
T2-TDNE).

Pam bao ngudn du phong da hoat dong on dinh . Timer tinh tir lic ngudn dyr
phong da san sang.

Tam cai dit (T2-TDNE): (0 + 60) s (Mic diinh 5s).

+ Timer tri hoan vé vi tri "0" khi chuyén tir mach ngudn chinh sang
ngudn du phong.(T3-TONF).

Tam cai dat (T3-TONF) (0 + 20) s (Mic dinh 0s).

+ Timer tri hodn mach ngudn tir nguon dy phong sang ngudn chinh(T4-
TDEN)

bam bao sy 6n dinh cua ngudn dién chinh trudc khi thuc hién chuyén



mach. Timer tinh tir Iic co nguén dién chinh tr¢ lai.
TAm cai dit (T4-TDNE): (0 + 30) min. (Mic dinh: 2 min).

+Timer tri hoan chuyén mach vé vi trf "0" khi chuyén mach tir nguén du
phong sang nguén dién chinh (T5-TONR).

Tam cai dat (T5-TONR): (0 +20) s (Mic dinh: Os ).

+ Timer tri hodn tit may phat (cool-down) (T6-TDEC).

Cho phép may phat tiép tuc hoat dong chay khong tai sau khi transfer
Switch d4 chuyén sang nguén dién chinh.
Tam cai dat: (0 + 30) min (Mic dinh: 4min) .
Lap trinh thoi khoa biéu hoat dong:

+ Cho phép thiét 1ap thoi gian hoat dong trong ngay (thoi gian bat dau
va thoi gian két thac). Bo ATS sé& ngimg hoat dong khi ndm ngoai khoang thoi
gian hoat dong nay.

+ Tu dong kiém tra sy hoat dong ciia may phét (hodc nguén dy phong)
theo lich.

Cai dt thoi gian kiém tra trong tuan: Khoang thoi gian ¢6 dinh 1 tuan 1
lan, v6i 1 ngay 1 1an va khoang thoi gian hoat dong.
Cai dat kiém tra hoat dong trong thang: Mot lan 1 thang, véi ngay trong
thang, gio khoang thoi gian hoat dong.
Thiét lap kiém tra v6i hoat dong cd tai hodc khong tai :
+ Kiém tra hoat dong ctia may phat bang tay .
Cho phép ngudi van hanh kiém tra hoat dong ctia may phat ( hoac ngudn
du phong) véi cac ché do ¢o tai hodc khong co tai.
Niim ngé ra tin hi¢u diéu khién:
+ O-GEN (9-10): ngd ra tiép diém khoi dong may phat kiéu ON/OF,
thuong hé (NO).
+ O-POSSI (1-2): ngd ra tiép diém chuyén mach sang ngudn mach chinh.

18



Lap trinh kiéu ngd ra Impulse mode hoic contactor mode:

+ O-POSII (5-6): ngd ra tiép diém chuyén mach sang nguén du phong. Lap

trinh chon kiéu ngd ra Impulse hodc contactor mode.

+ O-POSO (3-4): ngd ra tiép diém chuyén mach sang vi tri OFF. Lap trinh

chon kiéu ngd ra Impulse mode hozc contactor mode.

+ 0-OP2 (7-8): ngd ra tiép diém phu, cho phép cai dat thuc hién 1 s cac

churc nang;

e Canh bao chuyén mach khong thanh cong: Canh béo xay ra khi di c6 tin
hiéu chuyén mach rdi ma Transfer Switch van khong chuyén nhu vy c6
thé 18i do phan co khi hay méto ctia Transfer Witch.

e Chi c6 nguon dién ap chinh da san sang (twong ty dén LED
LINEL)(L1A).

e Canh bao ngudn du phong di sin sang (twong tu dén LED LINE-2)
(L2A).

Ba ngd vao vi tri thong tin chuyén mach:
+ |-POSI (13-18): Transfer Switch dang & vi tri 1.
+ [-POSO0 (14-18): Transfer Switch dang & vi tri "0".
+ I-POSII (15-18): Transfer Switch dang & vi tri II.
Hai ngd vao tin hiéu diéu khién:
+ 1-OP1 (16-18), I-OP2 (17-18): Dang tiép diém, tuy theo 1ap trinh mdi
ngo thyuc hién 1 chirc nang;

e Nhan thong tin tir ngudn du phong da sin sang (dang tiép diém)(L2A).

e Diéu khién chuyén mach tir xa (Remote Transfer Control -RMT). Cho
phép chuyén mach tir ngudn dién chinh sang nguén du phong trudc
khi timer (T2-TDNE) két thuc.

o Test cé tai tir xa. Bt dau thuc hién chuyén mach khi ngd vao co tin

hiéu tich cuc, khi ngd vao khong tich cuc bo chuyén mach chuyén vé
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vi tri ban dAu.
e Test khong c6 tai tir xa.Bat dau thuc hién khi c6 ngd vao tich cuc.
Thong s6 k¥ thuit:
Ngudn cung cap cho ATS Controller:
+ Tir nguon dién chinh (L1, L2, L3, N): 280VAC max:
+ Tir ngudn dy phong (G1, N): 280VAC max:
+ Tir nguon ndi (bén trong ATS Controller ): Duy tri 3 phat khi mét dién
nguodn chinh va ngudn dy phongchua kip khoi dong.
bac biét, ATS Controller khong dung UPS va ac quy bén ngoai:
Ngudn cung cip cho dong hd thoi gian thuc (Real Time Clock):
+ T ngudn dién chinh hodc nguén du phong.
+TUr ngudn noi khi khong c6 ngudn dién chinh va du phong, thoi gian duy
tri 1a hai thang.
Tiép diém Relay:
+ Tiép diém khoi dong may phat: Relay, 2A/30VDC, 1A/125VAC.
+ Tiép diém O-POS0, O-POSI.0-POSII, Relay thudng, 2A/24VDC,
1A/125VAC.
+ Tiép diém phy O-OP2:Relay, 2A/30VDC,1A/125VAC.
Cac ngo vao 1ap trinh dwge: ( 1-POSO0, I-POSII, I-OPI, 1-OP2): Tin
hiéu dang tiép diém. Ngd vao chung ctia cac ngd vao 1ap trinh duoc 1a
| - OPCOM.

Luu y: Khong dugce két ndi bat cir ngudn di¢n nao véi cac ngd vao nay.
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2.4. CHUONG TRINH PIEU KHIEN

2.4.1. Gioi thi€u so do két ndi day dung cho contactor.

TN
( earss |
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Hinh 2.6: So d6 két ndi day dung cho contactor.
Trong so dd mach ATS duoc chia ra lam hai thanh phén chinh :

Phan mach luc:

Phan mach lyc bao gém mach nguén dién chinh d6 1a MAINS SUPPLY
Mach cung cip dién chi dao cho tai trong sudt qua trinh lam viéc, day 1a mach
dién 3 pha 4 day L1,L2,L.3,N ¢0 trung tinh ndi chung véi trung tinh cua nguén
du phong.

Cac cau chi’ F1 dung véi muc dich bao vé khi hé théng xdy ra qua tai,
hay ngan mach. Contactor A dung dé dong cit mach dién cho tai dwoc cung
cap dién tir nguon dién chinh. Contactor A nay can dam bao lién dong an toan
v6i contactor B phia nguon dién dir phong dé tranh hién tuong trong cing 1 thoi
gian c4 hai ngudn dién déu dugc cung cap cho tai.

Phan mach lyc phia nguon du phong 13 ngudn dién tir may phat GEN
Pay 1a may phat dién xoay chiéu 3 pha 4 day véi cac pha G1, G2, G3,

N.Nguon nay chi dugc dua vao sir dung khi nguon dién chinh xay ra su ¢o va lam
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viéc trong khoang thoi gian khic phuc sy ¢d phia ngudn dién chinh.

Thiét bi dong cat phia ngudn dién du phong 1a contactor B. Contactor
dugc lién dong véi A ca vé dién va co khi. Cé hai contactor nay déu duoc
diéu khién boi bd ATS phét ra.

Phin mach diéu khién:

Bo ATS 1a thiét bi diéu khién chii dao, n6 c6 nhiém vu giam sat cac thong
s6 k¥ thuat phia ngudn dién chinh va ngudn dir phong dé dua ra cac tin hiéu
diéu khién hop 1y nham cung cap ngudn cho tai an toan tin cdy va hiéu qua.

Cac cudn day A, B 1a cac cudn day tuwong ng ctia cac contactor A va B,
Viéc cap dién cho cac cudn day nay duogc lay tir bo diéu khién ATS, ca hai
cudn day khéng duogc phép cap ngudn dong thoi. Cac tiép diém tuwong tng 1a al,
a2, bl. b2 1a cac tiép diém phu ctia A va B. Vi a2, b2 dung dé lién dong khoa
chéo vé dién cho 2 cudn day, al,bl ding 1am tin hiéu phan héi dua vé nhim
muc dich bao rang cac contactor da tac dong.

K 13 cudn day dung diu khién ca dé may phat dién voi tiép diém thudng ho
tuong Ung;:

Tin hiéu d& may phat duoc 1y tir cip tiép diém O-GEN (9, 10).

Chan tin hiéu (1, 2) ding dé diéu khién contactor A.

Chan tin hiéu (5, 6) ding dé diéu khién contactor B.

Chan tin hi¢u (3, 4) dung bao vi tri "0".

Chan tin hiéu (7) dung tuy chon dau ra.

Chén tin hiéu (8) dung lam chan COM .

Chan tin hiéu (9, 10) dung dé may phat dién.

Chan tin hiéu (16) dung tuy chon dau vao2.

Chan tin hiéu (17) dung tuy chon dau vao 1.

Chan tin hiéu (18) dung lam chan COM .

Chan tin hiéu (15) dung 1am phéan hdi cta contactor B.
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Chan tin hiéu (13) dung 1am phéan hdi cta contactor A.

Ngoai ra cac chan L1, L2, L3, N 1a cac chan cép nguén dau vao cia bd
ATS lay tir ludi dién chinh.

2.4.2. Nguyén 1y 1am viéc ciia bo chuyén nguon ATS:

Bd ATS duoc chia ra lam 3 qua trinh 1am viéc nhu sau.

+ Giai doan 1: Khoi dong va kiém tra cac thong sé phia ngudn dién chinh.

+ Giai doan 2: Qua trinh tu dong dé may phat dién san sang cép nguén
cho tai tir ludi dién nguon dy phong.

+ Giai doan 3: Kiém tra cac thong s6 yéu cau phia ngudn dién dy phong tir
may phét.

Giai doan 1:

Ta cap nguodn cho bo ATS lay tir ngudn dién chinh, khoi dong bd ATS
vao lam viéc. Luc nay ATS s€ tu dong kiém tra cac thong sb cua ludi dién
chinh nhu 13 dong dién, dién ap hay tan sb. Cac gia tri nay dugc so voi cac gia tri
dinh mirc trong tmg nué dat bang gia tri dinh murc thi dat yéu cau va co thé sin
sang dong nguon dién chinh vao cho tai. Trudc khi dong may cat phiangudn
dién chinh thi bo thoi gian dém véi khoang thoi gian t1 nham muc dich 1a cac gia
tri @6 duoc on dinh hay chua. Ngoai ra, khi déng may cat A phia ngudn dién
chinh ciing can phai thoa mén 1a may cit phia nguon dién dy phong phai dyoc
mo ra an toan nhim dé tranh hién twong trong cing 1 thoi gian tai dyoc cip
ngudn dong thoi tir hai ludi dién.

Giai doan 2:

Pay 1a giai doan cép tin hiéu dé may phat dién. Trong qua trinh 1am viéc cua
tai dugc cung cép dién tir nguén dién chinh ma c6 xay ra 1 su ¢6 nao d6 nhu
mat pha, qua ap, qua dong vv thi bd chuyén ngudn ATS s& ty déng phat ra tin
hiéu dé may phat di¢n dé sin sang dua luoi dién du phong vao lam viéc. Bo

khoi dong may phét c6 dic diém sau: Néu khoi dong 1 1an ma thanh cong, nd
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s& tré vé trang thai chd ban dau. Néu khoi dong 1 1an ma khong thanh cong thi
bo dém thoi gian s& dém trong 1 khoang thoi gian 3 dén 4 gidy roi méi tiép tuc
khoi dong 1an 2, néu khoi dong 1an 2 khong duoc roi s& dén 1an 3. Sau khi khoi
dong may phat 3 1an ma khog thanh cong thi bo ATS sé& tu dong phét tin hiéu
canh bao ra bén ngoai cho ngudi van hanh biét dé khic phuc sy ¢d. Va luc nay bo
ATS sé tu dong khoa lai.

Giai doan 3:

Kiém tra cac thong sb ctia ludi dién du phong dé san sang cap dién tir nguon
du phong cho tai. Sau khi may phat duoc dé nd thanh céng va chay trong 1
khoang thoi gian cho t6i khi dién ap 6n dinh voi muc dién ap khoang 0.8 Udm
thi bd ATS s& bat dau kiém tra cac thong sb cta ludi dién tir may phat. Néu
cac thong sd kiém tra da dat thi bo thoi gian bat dau dém trong khoang thoi gian
roi méGi phat tin hiéu dong may cat B vao lam viéc. Viéc lam ndy nham dam béao
ludi dién du phong da chay 6n dinh. Pong thoi cling can thoa min ring may
ct phia ngudn dién chinh d3 dyoc mé ra an toan.

Trong qua trinh 1am viéc cta tai ldy ngudn tir phia may phat thi bd ATS van
trong trang thai sin sang kiém tra ludi dién chinh néu c6 dién trd lai thi phai
dong nguodn dién tro lai tir ngudn dién chinh. Ngudn du phong & day chi lam
viéc trong khoang thoi gian ma ludi dién chinh dugc khéc phuc su ¢d cho

phép.
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CHUONG 3
XAY DUNG HE THONG ATS BANG S7-200

3.1. TONG QUAN VE PLC S7-200

3.1.1. Gidi thi¢u chung:

Trong cong nghiép san xuat, dé diéu khién mot diy chuyén, mot thiét bi
may moc cong nghiép ..., ngudi ta thuc hién két ndi cac linh kién roi (role,
timer, contactor ...) lai véi nhau tuy theo mirc do yéu cau thanh mot hé théng
dién diéu khién. Cong viéc nay kha phtrc tap trong thi cong, sira chita bao tri
do gia thanh cao. Kho khan nhat 13 khi can thay d6i mot hoat dong nao do. Tur
thue t& 6 viéc tim ra mot hé thong diéu khién dap tng duoc cac yéu cau nhu:
gia thanh ha, dé thi cong, stra chira, chét luong lam vige 6n dinh, linh hoat
trong qua trinh diéu khién, 14 diéu tat yéu. Hé thong diéu khién logic co thé
1ap trinh duoc PLC ra doi da giai quyét dugc cac van dé trén.

PLC viét tat cua Programmable Logic Controller, 1a thiét bi diéu khién 1ap
trinh duoc (kha trinh) cho phép thuc hién linh hoat cac thuat toan diéu khién
logic théng qua mot ngdn ngir 1ap trinh. Ngudi st dung c6 thé 1ap trinh dé
thuc hién mot loat trinh tu cac su kién. Cac su kién nay duogc kich hoat béi tac
nhan kich thich (ngd vao) tac dong vao PLC hoidc qua cic hoat dong co tré
nhu thoi gian dinh thi hay cac su kién duoc dém. PLC dung dé thay thé
cac mach relay (ro le) trong thuc té. PLC hoat dong theo phuong thirc quét
cac trang thai trén dau ra va dau vao. Khi c6 su thay doi ¢ dau vao thi dau ra
s& thay do6i theo. Ngon ngir 1ap trinh cia PLC c6 thé 1a Ladder hay State
Logic. Hién nay c6 nhiéu hing san xuat ra PLC nhu Siemens, Omron,
Mitsubishi Electric, Allen-Bradley, Honeywell...

Thiét bi diéu khién 1ap trinh dau tién duoc nhitng nha thiét ké cho ra doi

nim 1968 (cong ty General Moto — M¥). Tuy nhién, hé thong nay con kha
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don gidn va cong kénh, nguoi st dung gap rat nhiéu khé khan trong viéc van

hanh hé théng. Vi vy cc nha thiét ké da timg budc cai tién dé giup hé thong

don gian, gon nhe, dé van hanh, nhung viéc 1ap trinh cho hé théng con kho

khan do luc nay khong cé cac thiét bi 1ap trinh ngoai vi hd tro cho cong viée

1ap trinh.

DPé don gian héa viéc 1ap trinh, hé thdng diéu khién lap trinh cAm tay

(programable controller handle) dau tién duoc ra doi vao nim 1969.

Nguoi ta ché tao ra b PLC nham thoa man cac yéu cau sau:

Lap trinh dé dang, ngon ngit 1ap trinh dé hoc.

Kich thudc nho gon, dé dang bao quan, sira chira.

Dung lugng b nhd 16n dé cé thé chira dugc nhitng chuwong trinh phirc
tap.

Hoan toan tin cdy trong moi truong cong nghiép.

C6 thé két ndi duoc véi nhau va véi céac thiét bi khac nhu: may tinh, ndi
mang, cac modul mé rong.

Gia ca c6 thé canh tranh duoc.

Dé dang thay doi chuong trinh diéu khién bang mdy lap trinh cam tay
hodac may tinh cé nhan.

Nhitng uu diém khi sir dung bd diéu khién PLC:

Khong can dau day cho so d6 diéu khién logic nhu kiéu dung role.

C6 d6 mém déo sir dung rat cao, khi chi can thay doi chuwong trinh diéu
khién.

Chiém vi tri khong gian nho trong hé thong.

C6 nhiéu chirc nang diéu khién khac nhau.

Téc do xur 1y cao, cong suat tiéu thy nho.

Khong can quan tdm nhi€u vé van dé lap dat.
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e (6 kha nang mo rong sb lugng dau vao/ra khi ndi thém cac khdi vao/ra
churc nang.
e Gia thanh c6 thé dap g dugc yéu cau cia nguoi st dung.

Nho nhitng wu thé trén, PLC hién nay dugc st dung rat rong rii trong cac
nganh cong nghiép, may nong nghiép, thiét bi y té ... Str dung trong cac hé
théng diéu khién tu dong, cho phép ning cao ning suét san xuét, chit luong
san pham, giam tiéu hao ning luong, ning cao dd an toan tin cdy trong qua
trnh van hanh.

Bo diéu khién 1ap trinh S7-200 ctia Siemens thich hop cho cac tng dung
diéu khién tir don gian dén phurc tap. C6 tich hop thoi gian thuc. C6 thé mo
rong vao/ra sd, vao/ ra tuong tu. D& dang két ndi ti cac thiét bi giao dién nhu
PC, HMI, S6 luong modul da dang tao nén cac cdu hinh phong phu phu hop
v6i nhiéu tmg dung.

CPU S7-200 cia SIEMENS thudéc dong Micro Programmable Logic
Controler, véi nhiing dac diém sau:

e Kich thudc nho - gia thanh nho - sirc manh I6n.

e Pap tmg duoc nhiing tng dung didu khién tu dong tir cho cac may
don 1¢ dén céc day chuyén san xuat.

e C0 thé hoat dong doc lap hay két néi mang trong mot hé thong 16n.

o D& dang két ndi téi cac thiét bi giao dién nhu PC, HML.

e S lugng modul da dang tao nén cac cau hinh phong pht phil hop véi
nhiéu &ng dung.

e (Cic tinh nang cua PLC S7-200:

e He théng diéu khién kiéu Module nhé gon cho cac tng dung trong
pham vi hep.

e Co0 nhiéu loai CPU.

e CO nhiéu Module mé rong.
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C6 thé mo rong dén 7 Module.

Bus néi tich hop trong Module ¢ mit sau.

C06 thé ndi mang véi cong giao tiép RS 485 hay Profibus.
May tinh trung tam c6 thé truy cap dén cac Module.
Khéng quy dinh ranh cam

Phan mém diéu khién riéng.

Tich hop CPU, 1/0, ngudn cung cap vao mot Module.

Micro PLC véi nhiéu chirc nang tich hop.

3.1.2 céu tric phan cirng:

PLC Step 7 thuoc ho Simatic do hang Siemens san XUuat. bay 1a loai PLC

hon hop vira don khdi vira da khédi. Céu tao co ban cua loai PLC nay la mot

don vi co ban sau do co6 thé ghép thém cdc module m& rong vé phia bén phai,

Co6 cac module m¢ rong ti€u chuan, nhirng module ngoai nay bao gdom nhiing

don vi chtrc ning ma c6 thé t6 hop lai cho phu hop véi timg nhiém vu cu thé.

Hinh 3.1: PLC S7-200 CPU 224 AC/DC/Relay
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3.1.2.1. Céu triic don vi co ban.
Pon vi co ban cia PLC S7-200 (CPU 214)

1

. T‘*
DOMOODDDDDDDDDODOOO @@

SF 10,0 11.0 Q0.0 010

SIEMENS RUN 10,1 I1.1 Qo1 QL

stop |[102 [112 Q02

10.3 11.3 Q0.3

10.4 11.4 Q0.4

10.5 11.5 Q0.5
SSI?I;%E]‘IC 10.6 Q0.6 \
= 10.7 0.7
ff //1 Q
oogoooocﬂooo/éoooooo \

/ / 5,f4=v—| \6

2’/ 3 A

Hinh 3.2: Hinh khéi mat truéc ciia PLC S7-200 (CPU 214).
Trong do:
1. Chén cdm cong ra
2. Chan cim cong vao.
3. Céac dén trang thai:
e SF (dén do): bao hiéu hé thdng bi hong.
e RUN (dén xanh): chi dinh rang PLC dang & ché do lam
viéc.
e STOP (dén vang): chi dinh PLC dang & ché d6 dimg.
4. Pén xanh & cong vao chi dinh trang thai tirc thoi ¢ cong vao.
5. Cong truyén thong.
6. Pén xanh & cong ra chi dinh trang thai tic thoi & cong ra.
7. Cong tic.

Cong tac chon ché do lam viéc c6 3 vi tri:
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e RUN: cho phép PLC thyc hién chuong trinh trong bg nhé.
PLC sé& tu chuyén vé trang thai STOP khi may c6 su cd
hodc trong chuong trinh c6 1énh STOP, do d6 khi chay nén
quan sat trang thai thyc cua PLC theo den béo.

e STOP: cudng buc PLC dung cong viéc dang thuc hi¢n,
chuyén vé trang thai nghi. O ché do nay PLC cho phép
hi¢u chinh lai chuong trinh hodc nap mot chuong trinh
moi.

e TERM: cho phép PLC tu quyét dinh mot ché do lam viéc
(do ngudi 1ap trinh tu quyét dinh).

Chinh dinh twong tu: nim diéu chinh tuong tu dat dudi lép day canh céng
ra, num diéu chinh twong ty cho phép diéu chinh tin hiéu twong tu, gbc quay
duoc 270°.

Pin va ngudn nudi bo nhd: ngudn pin duge ty dong chuyén sang trang thai
tich cuc khi dung luong nhé bi can kiét va no thay thé dé dir liu khong bi
mat.

Cong truyén théng: S7-200 st dung cong truyén thong ndi tiép RS 485 voi
phich cam 9 chan dé phuc vu cho viéc ghép ndi vai thiét bi 1ap trinh hodc véi
cac PLC khac. Téc d6 chuyén dir liéu cho may lap trinh kiéu PPI 1a 9600

boud. Cac chan ctia cong truyén thong 1a:

1, 5. Noi dit.

1. Dién ap 24v DC. s 8 7 6
o0 OO0
3, 8. Truyén nhan dit liéu.
4, 9. Khong str dung. Hinh 3.3: Céng truyén

6. DPién ap Sv DC (di¢n trd trong thong trén PLC S7-200.
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100Q).
7. dién ap 24v DC (120mA).

3.1.2.2. Cac Module cia PLC.
e Module ngudn (PS).

C6 chuc nang chuyén tir ngudn xoay chiéu thanh ngudn mét chiéu dé cung
cap cho CPU, cic module mé rong va cac thiét bi cam bién. Pién ap xoay
chiéu (AC 220v hodc 110v), dién ap mot chiéu (DC 24v hoic 12v).

e Module CPU.

C6 chirc nang luu trit hé diéu hanh, luu trit chuong trinh ing dung, 13 noi
dién ra qué trinh tinh toan xtr 1y thong tin theo thuat toan diéu khién da dugc
cai dit boi ngudi lap trinh. Ngudn nudi chinh cua CPU 1a dién ap mét chiéu,
ngoai ra con c6 nguodn pin. Trong module CPU con c6 thé nhé dung dé luu trix
chuong trinh ing dung dé phong trudng hop chuong trinh ng dung trong

CPU bi mét hodc bi 161, thé nhd c6 thé c6 nhiéu dung luong khac nhau.

CAu truc cua CPU:

1. Khéi trung tam: 1a noi luu trir hé

(=]

diéu hanh, noi dién ra qua trinh tinh

toan xur 1y thong tin
2. Noi luu trit chwong trinh Ung 6 !
dung.
3. Khéi cac bo thoi gian. 7

4. Cac bo dém.

5. Céc bit, co bao trang thai. 10

6. BO dém vao ra (gianh cho cac
Hinh 3.4: So d6 khéi cau trac CPU

PLC S7-200.

module sd).

7. Khdi quan 1y cac vao ra trén CPU.
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8. Quan 1y ngit va dém tbc do cao.
9. Quén Iy ghép nbi.
10. Véi ndi bo.

e (Céc module mé rong.

Khi qua trinh ty dong hoa doi hoi sb luong dau vao va dau ra nhiéu hon sb
luong sén co trén don vi co ban hoic khi can nhirng churc ndng dac biét thi cé
thé mo rong don vi co ban bang cach ga thém cac module ngoai. Tdi da c6 the
g4 thém bay module vao ra qua bay vi tri san c6 trén Panen vé phia phai. Dia
chi cua céc vi tri cua module dugc xac dinh bang kiéu vao ra va vi tri module
trong ranh, bao gdbm c6 cac module cing kiéu. Vi du mot module cong ra
khong thé gan dia chi module cong vao, cling nhu module twong tu khong thé

gan dia chi nhu module s6 va ngugc lai.
» Module tin hiéu (SM).

e Tin hiéu vao s6 (DI): ¢6 chiic ning tiép nhan tin hiéu vao tir cic cam
bién, nguoi van hanh...vv. Dang tin hiéu vao 1a tin hiéu logic (“0”
logic: khong c6 tin hiéu vao; “1” logic: ¢6 tin hi¢u vao). Tin hi€u vao
c6 thé 1a dién ap hoic dong dién nhung chil yéu sir dung dién ap (dién
ap xoay chiéu AC 110/220v hodc dién ap mot chiéu DC 24v).

e Tin hiéu ra s6 (DO): c6 chirc ning tao tin hiéu ra dé giri dén co cau diéu
khién va chép hanh. Dang tin hi¢u ra 1a tin hi€u logic (“0” va “1”
logic). Tin hiéu ra c6 thé 1a dién ap hodc dong dién nhung chu yéu sir
dung dién 4p (dién ap xoay chiéu AC 110/220v hoic dién ap mot chiéu
DC 24/12v).

e Tin hiéu vao twong tu (Al): tiép nhn tin hiéu vao tuong tur (lién tuc) tir
cAc cam bién hodc tir nguoi van hanh. Tin hi€u vao co thé 1a tin hiéu

dién ap hay dong dién mot chiéu. Murc tin hi¢u nhu sau: doi véi dién ap
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tr 0 + 5v, 0 ~10v, 0 ~ 1000mv, -5v +~ +5v; ddi véi dong dién tur 0 +
20mA, 4 + 20mA. Thong thuong tin hi€u vao 1a tin hié¢u vao 1a tin hi¢u
dong dién vi c6 thé truyén di xa con dién ap thi bi sut ap khi truyén di
Xa.

Tin hiéu ra twong tu (AO): ¢6 chiic ning xuat ra cac tin hiéu twong tu
dé giri t6i co cAu chap hanh. Tin hiéu ra c6 thé 1a dién ap hodc dong

dién mot chiéu.

Dia chi cac module mé rong.

> Module truyén thong (IM): ¢6 chitc nang két ndi truyén thong giita
cac tram PLC vé6i nhau hodc giita PLC véi cac kiéu mang (LAN,
WAN, ...) hoac gilra cac thanh day cia mot tram PLC hodc gitta
PLC vo61 céc tram phan tan.

» Module chtic nang: cdc module dam nhén nhiing chirc nang riéng
biét vi du nhu diéu khién mo, diéu khién nhiét do, diéu khién dong
co buéde, diéu khién PID, dém tdc do cao, ...vv. Dé st dung cac

module chirc ndng phai c6 phan mém gianh cho no.

2.1.2.3. Théng so.

Vi CPU 212:

8 cong vao va 6 cong ra logic. Co thé mo rong thém 2 module bao
gdm ca module analog.

Téng sb cong vao va ra cuc dai 1a 64 vao/64 ra.

512 tir don (1 Kbyte) thudoc mién nhé doc/ghi khéng ddi dé luu
chuong trinh (vung nhé giao di¢n vd1 EFROM).

512 ti don luu dir liéu, trong d6 c¢6 100 tir nhd doc/ghi thudc mién
khong doi.

64 bo thoi gian tré (times) trong do: 2 bo Ims, 8 bd 10ms va 54 bd
100ms.
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64 b0 dém chia lam 2 loai: chi dém tién va vira dém tién vira dém lui.

368 bit nhd dic biét dé thong béo trang thai va dat ché do lam viéc.

Céac ché d6 ngat va sur 1y ngat bao gdm: ngat truyén thong,ngit theo

suon lén hoac xudng, ngat thoi gian, ngat toc do cao va ngat truyén

xung.

Toan bd ving nhé khong bi mat dit lidu trong khoang thoi gian 50h

khi PLC bi mét ngudn cung cép.
Vi CPU 214:

C6 14 cong vao va 10 cong ra logic. C6 thé md rong thém 7
module bao gdm ca module analog.

Tong s6 cong vao va ra cuc dai 13 64 vao/64 ra.

2048 tir don (4 Kbyte) thudc mién nhé doc/ghi khong doi
dé luu chuong trinh (ving nhé giao dién voi EFROM).
2048 tir don (4 Kbyte) thudc mién nhd doc/ghi dé ghi di
liéu, trong d6 c6 512 tur dau thuoc mién khong doi.

128 b thoi gian (times) chia lam 3 loai theo d§ phan giai
khéac nhau: 4 b 1ms, 16 b 10ms va 108 bo 100ms.

128 bd dém chia 1am 2 loai: chi dém tién va vira dém tién
vira dém lui.

688 bit nhd dic biét dé thong bao trang thai va dat ché do
lam viéc.

Cac ché do ngat va st ly ngat bao gom: ngit truyén
thong,ngit theo sudn 1én hodc xudng, ngat thoi gian, ngit
ctia bo dém tdc do cao va ngit truyén xung.

3 bo dém toc d6 cao vai nhip 2KHz va 7KHz
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e 2 bd phat xung nhanh cho diy xung kiéu PTO hoic kiéu
PWM.

e 2 Db diéu chinh tuong tu

e Toan bo ving nhd khong bi mat dit liéu trong khoang thoi

gian 190h khi PLC bi mét ngudn cung cip.

3.2. CAU TRUC BO NHO.

B§ nhé ciia PLC S7-200 dugc chia thanh 4 vung: vung chuong trinh, viung

tham sd, vang dit liéu va vung ddi tuong.
e Vung chuong trinh.

La ving nhé dung dé luu gilt cac 1énh chuong trinh, ving nay thudc kiéu

khéng doi ( non-volatile ) doc/ghi duoc.
e Vung tham sb.

Ving tham s6 luu gitt cac tham s6 nhu: tir khoa, dia chi tram. .., ving nay

thudc ving khéng d6i doc/ghi dugc.
e Vung dir liéu.

La ving cét giit cac dit liéu cua chuong trinh bao gdm két qua cac phép
tinh, cac ham s ctia chuong trinh, c6 thé doc/ghi duoc. Ving nay cé thé truy
cap dugc theo bit, byte. Vung dir liéu dugc phan chia thanh nam vung khéac
nhau: ving gianh cho bién, viing gianh cho dau vao ( | ), ving gianh cho dau
ra (O), vung nhé trong ( M ), viing nhd trong dit liéu dac biét ( SM ).

Kich thudc ctia cac mién nhé ndy phu thudc vao ching loai CPU. Tét ca
cac mién nay déu c6 thé truy cap theo ting bit, byte, theo tir don hodc tir kép.
Dia chi truy cap dugc quy udc nhu sau:

e Truy cép theo tung bit:
Cong thirc: Tén mién + dia chi byte.chi s6 bit

Trong do:
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+ Tén mién co thé 1a: V, 1, Q. M, SM.
+ Dia chi byte phu thudc vao chung loai CPU.
+ Chi 6 bit: 0 + 7.
Vi dy: V125.0 1a dia chi bit s6 0 ctia byte 125 thuéc mién V.
e Truy cap theo tung byte:
Cong thirc: Tén mién + B va dia chi byte
Trong do:
+ Tén mién cothé 1a: V, I, Q, M, SM.
+ Dia chi byte phu thudc vao chung loai CPU.
+ B: byte.
Vi du: VBI150 1a dia chi byte 150 thudc mién V.
e Truy cap theo tir don:
Cong thirc: Tén mién + W va dia chi byte cao cia ti.
Trong do:
+ Tén mién c6 thé 1a: V, I, Q, M, SM.
+ W: word
Vi du: VW150 13 dia chi tir don gém hai byte 150 va 151 thudc
mién V, trong d6 byte 150 c6 vai tro byte cao ca tir.
e Truy cap theo tu kép:
Cong thirc: Tén mién + D va dia chi byte cao ciia tu.
Trong do:
+ Tén mién cothé 1a: V, 1, Q, M, SM

+ D: double word

Vi du: VD150 1a dia chi tir kép gébm bén byte 150, 151, 152, 153
thudc mién V, trong d6 byte 150 co vai tro byte cao, 153 c6 vai tro

1a byte thap cua tir kép.
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+Vung dbi tuong:

Ving d6i tuong dung dé luu trit dir liéu cho cac ddi twong lap trinh nhu cac
gia tri ttrc thoi, gia tri dat trude ciia bo dém hay bo thoi gian. Dir liéu kiéu ddi
tuong bao gém cac thanh ghi cua b thoi gian, bd dém, cac bd dém cao tc,
bd dém tuong tu va cac thanh ghi AC. Kiéu dir liéu ddi twong bi han ché rat
nhiéu vi cac dit lidu kiéu doi tuong chi dugc ghi theo muc dich can st dung
ctia ddi twong do.

3.2.1. Nguyén tic lam viéc ciia cpu.

CPU ctia PLC lam viéc theo nguyén tic vong quét ( chu trinh lap ). Mot

vong quet cua PLC S7-200 dugc chia thanh 4 giai doan:

Gdl Gd2

Gd3s

Hinh 3.5: So d6 nguyén tac hoat dong cia CPU PLC S7-200.

e Giai doan 1: 13 giai doan chuyén dit liéu tir cong vat Iy vao trong bod
dém ao ( bd dém dau vao ).

e Giai doan 2: 1a giai doan thyc hién chuong trinh, chuong trinh s€

duoc thyc hién tir Iénh dau tién cho dén 1€nh cudi cung.
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e Giai doan 3: la giai doan chuyén dir liéu tr bo dém 4o (b§ dém dau
ra) ra cac cong vat 1y.
e Giai doan 4: truyén thong noi b va kiém tra 15i.

Thoi gian ctia mdi chu ky quét co thé khong giéng nhau, nd phu thudc vao
luong thong tin phai xt 1y trong chu ky quét d6. Néu thong tin nhiéu thi thoi
gian quét 16n va nguoc lai. V& mat nguyén tic chuong trinh Gng dung cang
nhiéu chuong trinh con va chuong trinh ngat thi thoi gian quét cang 16n va
diéu nay lam giam thoi gian thuc cua hé thong.

3.2.2. Ngon ngir 13p trinh cuaa plc s7-200.

PLC S7-200 c06 ba ngdn ngir 1ap trinh co ban 1a: LAD, FBD va STL.

LAD (Ladder logic) la ngén ngtt 1ap trinh dang hinh thang hay la ngén ngt
d6 hoa. Thanh phan co ban cua LAD tuong tu nhu thanh phan co ban cia
diéu khién role: c6 tiép diém thuong mo, tiép diém thuong déng, cudn day
dau ra, cac ham chirc nang (thoi gian, dém).

STL (Statement list) 1a ngdén ngir 1ap trinh thong thudng ctia may tinh, thé
hién chuong trinh dudi dang cac cau I¢nh. Mot chuong trinh duge ghép boi
nhiéu cau 1énh theo mot thuat toan nhat dinh, mdi 1énh chiém mét hang va
déu co cau tric chung 1a “tén 1énh” + “toan hang”.

FBD (Function Block Diagram) 1a ngon ngit d6 hoa thich hop v&i ngudi
quen thiét ké mach diéu khién so. Viéc chuyén doi gitta ba ngon ngit LAD,
FBD va STL 1a hoan toan ty dong.

B¢ 1énh co ban cua PLC S7-200 v6i ngdn ngir 1ap trinh LAD:
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+ Cac 1énh vao/ra:

Lénh Ki hiéu Mo ta Toéan hang
Tiép diém <Dia chi> Tiép diém thuong mo duge | 1, Q, M, SM,
thuong mo — dong néu gia trj logiclal |[L,D, T,C
L, o Tiép diém thuong dong
Tiép diém <Dia che> P , _g_ . I, Q, M, SM,
| /| dugc mo néu gia tri logic 1a
thuong dong . L,D,T,C
. o Cudn day dau ra duoc kich
Cudn day dau <Dia chr> . , I, Q, M, SM,
) thich khi dugc cap dong
ra . , L,D, T,C
diéu khién.
bit dia chi 1én gia tr1 logic
<Dia chi> 1 I, Q, M, SM,
Lénh SET | ¢s) )
a n: 1a s6 bit dugc 1én logic 1 TS,V
ke tir dia chi bit.
, Dit dia chi vé gia trj logic 0
) <Dia chi> , ‘ I, Q, M, SM,
Lénh RESET R ) n: 1a s6 bit dugc dit vé logic
n 1,5V

0 ké tur dia chi bit.

+ Cac Iénh logic dai s6 BOOLEAN:

Cac lénh lam viéc voi tiép diém theo dai sb Boolean cho phép tao ra so dd

diéu khién logic khong ¢ nhé.

Trong LAD 1énh nay duoc biéu dién thong qua ciu trac mach mic ndi tiép

hodc song song céc tiép diém thudng dong hay thuong mo.

+ Lénh thuc hién cac thuat toan:
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Lénh Ki hiéu Mo ta
INV_E Khi chan EN c6 gia tri logic
— | EM ENOf— _
1 thi néi dung cua IN sé&
Lénh INV 4in outh . .
duoc thuc hién voi thuat
(INV_W, INV_DW) toan Invert va ghi vao OUT
WANDE Khi chan EN c6 gia tri logic
- " 0= || thi ngi dung cia INI s8
Lénh AND M OuTE duoc thuc hién bang phép
dinz
toan AND v6i1 ndi dung cua
(WAND_W, WAND_DW) | IN2 va ghi vao OUT
R T Khi chan EN c6 gia tri logic
[ | EN ENO|— N , <
P 1 thi nd1 dung cua IN1 s&
Lénh OR 1M OuTE dugc thuc hién bang phép
dinz
todn OR vd&i1 ndi dung cua
(WOR_W, WOR_DW) IN2 va ghi vao OUT
TS Khi chan EN c6 gia tri logic
— e ENOI—= | | thi ndi dung cua IN1 s&
Lénh XOR 1M i duoc thuc hién br:ing phép
dinz

(WXOR_W, WXOR_DW)

toan XOR vd&i ndi dung cua

IN2 va ghi vao OUT
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+ Lénh so sanh:

Trong ngdn ngit LAD ciia PLC S7-200 c¢6 thé so sanh cac phép nhu sau: so
sanh bang, nho hon hodc bang, 16n hon hodc bang. Céac gia tri so sanh c6 thé

1a byte B, s6 nguyén I (Integer), tir kép D (Double word), sb thuc R (Real).

Toan hang (IN1,

Lénh Ky hiéu Mo ta
IN2)
Tiép diem sé
N1 p . Ry
| | 6 |— dong lai (co giad
. ) tri logic 1) néu |V, I, C, Q, M, SM,
So sanh bang ] ]
(==I,==D, = phép toan so | AC, const
=R) sanh duoc thoa

man IN1 = IN2

Tiép diem sé
dong lai (c6 gia

|_| s — | logic 1) néu
N2

oi phep toan so AC ;
ang -1 > = , CONns
(>=I,>=D,> sanh duoc thoa

Lén hon hoic V, 1, C, Q, M, SM,

man IN1 > =
IN2
Tiép diém s&
El /4 M /4 7
| | <o — dong lai (co giad
Nhé hon hoac INZ tri logic 1) néu |V, I, C, Q, M, SM,
bé‘mg (< =I, < =D, phep toan so AC, const
<=R) sanh duoc théa

man IN1 < =
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IN2

+ B0 thoi gian (Timer):

Bo thoi gian c6 chirc ning tao thoi gian tré giita tin hiéu dau ra véi tin hiéu
dau vao.

Nguyén ly: khi gia tri dém tirc thoi 16n hon hodc bang thoi gian tré mong
mudn thi bo timer ¢6 gi trj logic 1.

C6 hai loai bo thoi gian la: bo thot gian khong c6 nhd (TON) va bd thoi
gian c6 nhd (TONR) trang thai dau vao. PO phan giai ctia bo timer 13 thoi
gian cap nhat gia tri dém ttrc thoi, trong PLC S7-200 c6 3 loai do phan giai:

1ms, 10ms, 100ms. S6 lwong b thoi gian phu thude vao chung loai CPU.

Timer D0 phan giai | Gié tri max CPU 212 CPU 214
1ms 32,767s T32 132, T96
T33-T36/
10ms 327,67s T33-T36
TON T97-T100
T37 - T63/
100ms 3276,7s T37-T63
T101-T127
1ms 32,767s T0 T0, T64
T1-T4/ T65
10ms 327,675 T1-T4
TONR —T68
T5-T31/
100ms 3276,7s T5-T36
T69—-T95
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Lénh:

Ky hiéu Toéan hang

IN: V, T, C, I, Q, M,

<EMa chi> SM
= IM TOM
TON PT: VW, T, C, IW, QW,
—1PT T g
MW, SMW, AC, AIW,
const

IN: V, T, C, I, Q, M,

<FHa chi> SM
1M TOMA
TONR PT: VW, T, C, IW, QW,
1PT Y g
MW, SMW, AC, AIW,
const

Thot gian tré mong mudn = gia tr1 do phan giai * gia tr1 dat (PT).

Véi bd TON c6 hai cach dé reset d6 1a cho dau vao vé 0 hodc dung 1énh
RESET. Con v6i bd TONR thi chi co6 mot cach dé reset d6 1a dung 1€nh
RESET.

+ B dém (Counters):

Thuce hién chitc ning dém cac sudn xung. Gom c6 hai loai bo dém 1a dém
tién va dém tién 1ui.

Nguyén tic hoat dong: khi gid tri ¢ém tirc thoi 16n hon hodc bang gia tri dat
PV thi bo dém c6 gia trj logic 1. Khi chan reset R c¢6 gia tri logic 1 thi bo dém
dugc reset. Gia tri dém Iui dugc thuc hién tir gid tri dém tic thoi.

Gia tri dém: dém tién CTU (tir 0 dén 32767); dém tién Iui CTUD (tur -
32768 dén 32767)
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Lénh:

DPém tién DPém tién lui
Cxcx Cax
I T Jco CTUD
—CD
iR
1Py ir
1P

CU: dém tién; CD: dém 1ui; R: reset; PV: gia tri dat
PV:word (VW, T, C, IW, QW, MW, SMW, AC, const)

+ Céac 1énh sb hoc:

Str dung dé doc cac dau vao tuong tu hodc ghi cac dau ra tuong tu, dé sao
chép dir liéu tr ving nhé nay sang vung nh¢ khéac.

+ Lénh thoi gian thyc(Real Time Clock - RTC):

Pong ho thoi gian thuc bao gdm: ngdy, thang, nam, gio, phut, gidy, ngay
trong tuan. khi cai dit thoi gian thuc cho PLC c6 hai cach: truc tiép tir PC va
gian tiép tr nguoi lap trinh. Vi phuong phép gian tiép tir nguoi lap trinh, cac
thong s6 nhap cho dong ho thoi gian thuc phai & dang sé6 BCD.

e Lénh doc thoi gian thuc (READ RTC): Lénh doc dong ho thoi gian

thue 13 1énh doc thoi gian va ngay thang hién hanh tir dong hd va dua

ching vao b dém 8 byte bat dau tai dia chi T.

Bit EN: bit cho phép doc thoi gian thuec.

FEAD T T (8 byte): VB, 1B, QB, MB, SB, LB, *AC, *VD, *LD.
=& ENO= | Puogc dinh dang nhu sau:
T T
Gié tri (dinh dang BCD)
(byte)
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SET_RTC 0
EN END = 5 0-99
(ndm)

11

(thang 0-12
)
2
(ngay)
3 (gi0) 0-23

4
(phit)
5
(giay)
6 (00) 00

7

(ngay
trong

I. —7;1: Sunday

tuan)

e Lénh SET RTC: la 1énh ghi thoi gian va ngay thang hién
hanh dén dong ho bat dau tai bo dém 8 byte & dia chi T.
Khi chan EN c¢ gia tri logic 1 thi thoi gian thuc s€ dugce
set lai thong qua T. Cac dinh dang byte T hoan toan

gidng nhu trén.

+ Céc tiép diém trong vung nh¢ dic biét:
e SMO0.0: Vong quét dau tién thi ma nhung tir vong quét th 2 tro
di thi dong.
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e SMO.1: Nguoc lai véi SMO0.0, vong quét dau tién tiép diém nay
dong, ké tir vong quét tht 2 thi ma ra va giit nguyén trong sudt
qua trinh hoat dong.

e SMO.4: Tiép diém tao xung vai nhip xung véi chu ki 1a 1 phat.

e SMO.5: Tiép diém tao xung véi nhip xung véi chu Ki 1a 1 giay.

3.2.3. Phan mém lap trinh step?.
Pé thiét ké chuong trinh diéu khién dén giao thong bang PLC S7-200 ta
dung phan mém STEP7 Microwin V4. Sau khi cai dit phin mém, trén man

hinh desktop s& xuat hién biéu tuong cua STEP7.

V4.0 STEP T
MicroVWIn

Hinh 3.6: Biéu tuong ctua STEP7.

Pong thoi trong menu Start cia Windows cung ¢6 thu muc Simatic véi tat
cé cac tén cua nhimg thanh phan lién quan.

CAu trac cira s6 1ap trinh caia STEP7 Microwin nhu sau:
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download/ congcu ket thay déi trang thai lam

P it kiém tra thang thai lam
upload noi cac le

wiéc coa PLC viée cuia chirong trinh

M¢, tao méi, hru
mét chirong fri
diéu khién

STEP 7-Micro/WIN - Projectl - [SIMATIC LAD]
roj

- Project] PR I R RN RN 5 IR 7

i ~[) what's New Symbol Var Typs | Dot Tupe Comment |
[ CPU 214REL 0111 TEME
Program Black TEME
(&) 5ymbol Table TEME
(I Status Chart TEMP
Data Block

System Block
% Cross Rsfersnce [PROGR&M COMMENTS ﬂ

Communications
i il Network 1 Netwark Title

&L Tooks [ Network Comment Ving soan thao
Instructions | --chong trinh

(3] Favorites >|
- (] Bit Logic
-] Clock
- (] Communications

[

[#-(x] Compare
(- (a5 Carwvert
(- (1] Caunters [
28] Floating-Poirt Math

Integer Math Y
- (iin] Intermupt -
0 | o Do VTN AN £sBR_0 N6 7 L o

i Network 2
Céc khoi
chirc ning

BER e e

L]

1

—
g
S

[
Ready Network 2 Row1l, Coll INS

Hinh 3.7: Cua s6 1ap trinh cta phan mém lap trinh V4.0 STEP 7 Microwin.

Vung soan thdo chtra mot chuong trinh, dugc chia thanh ting Network.
Céc thong s6 nhap duoc kiém tra 16i ¢t phap. Noi dung cira s6 “ Program
Block” tiy thudc ngdn ngit 1ap trinh di lira chon. C6 thé nhan dap vao phan

tr 1ap trinh can thiét trong danh sach dé chén ching vao chuong trinh soan
thao, ciing c6 thé chén cac phan tir can thiét bang cach nhan va nha chudt.
Céc cong cu thuong st dung:
e New (File Menu): tao m&i mot chuong trinh soan thao.
e Open (File Menu): mé mot chuong trinh da soan thao.
e Cut, Copy, Paste (Edit Menu): cit, sao chép va dan.
e Download (PLC Menu): tai xuéng chuong trinh diéu khién.
e Network (Insert): chén network mai.
e Program Elements (Insert): m& cira so cac phan tir 1ap trinh.
e C(lear/Reset (PLC): x6a chuong trinh hi¢n thoi trong PLC.
e LAD, STL, FBD (view): hién thi dang ngon ngi yéu cau.
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Céc phan tir 1ap trinh thuong dung (ngdn ngit LAD):

e Cic lénh logic tiép diém e (Cac 1énh so sanh

FE: i I

=[] Compare
..... ] .|==E|.
----- I {x=Bl
----- I <=Bl
..... ] .|==||.
----- A=l
----- A <=lk
..... 4 .|>||.

..... 4 .|<||.

..... ] .|==D|.
----- g <Dl
----- A x=0l-
----- A <=0l
..... 4 .|>D|.
..... 4 .|<D|.
..... ] .|==H|.
----- 5 <Rl
----- A ==Rl-
----- I J<=Rl-
..... 4 .|<H|.
----- i kSl

3.2.4. Phan mém mo phéng trong plec s7 — 200.

S7 — 200 Simulator 2.0 Ing English 1a mét trong nhitng phin mém dung dé
mo phong hoat dong cia PLC sau khi dugc nap chuong trinh. Chung ta co thé
mod phong chuong trinh da viét bang cach sir dung phan mém nay ma khong
can dén PLC that. Pé thuc hién mo phong, ta chi can thyuc thi file S7 —

200.exe, sau khi khéi dong ta dugc giao dién nhu sau:
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>
I RUM
(W

i

. Bz e Cac tiép diém ngd
thai ' ' vao (nit nhén)
ngs B& S i
vao

Pén bao trang
thaingd ra

Pen bao

trang thai
- . | = ] T
hoatdong o e i Trang thai
CPU i g
chwong trinh 2
R— 2 _.-"J
Loai CPU dang

mo phong

|
Modules m& L‘—— S
rong I

Tén Project
| dangmo

b
3
I STOR 162806  [1Z:46:1

Hinh 3.8: Giao dién phan mém S7-200 Simulator 2.0 English.

Trinh ty thuc hién khi mé phéng mot chuong trinh diéu khién:

Viét chuong trinh bang phan mém Step 7 Microwin.

Bién dich chuong trinh: File/Export.

Dbat tén tap tin va chon Save (*.awl).

Khaoi dong phan mém mé phong S7-200.exe.

Chon loai CPU: Configuration /CPU Type/Chon loai CPU can md
phong.

M¢ File can mé phong: Program/Load Program/ Chon Accept/Chon
file *.awl.

Chay mé phong: PLC / Run hoic biéu twong Run | » trén thanh cong

cu.
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e Thay doi trang thai ngd vao bang céc cong tic trén bang diéu khién
mau xanh.

e Quan sat cac dén bao trang thai ngd vao ra trén PLC.

e Dumg chuong trinh: PLC / Stop hoidc biéu twong Stop = trén thanh

cong cu.

KL: Thiét bi diéu khién logic kha trinh Programmable Logic Controller), viét
tat 1a PLC 1a 1 hé vi xtr 1y chuyén dung dé diéu khién ty dong cac thiét bi dién
hodc cac qua trinh cong nghiép.

Trong hé théng diéu khién, PLC 1a 1 khau trung gian trong viéc xir Iy cac
thong tin roi dua ra cac tin hiéu téi cac thiét bi chap hanh. Ngay nay céc thiét bi
diéu khién dugc thay thé cac hé diéu khién céc ro le thong thudng, sir dung ban
dan bang cac bo diéu khién 1ap trinh.

Uu diém:

e Giam b6t qua trinh ghép ndi day vi vy ma giam duogc gia thanh dau
tu.

e Giam duoc dién tich lép dat, it khi xay ra hong hoc, lam viéc tin
cdy, toc do xir Iy nhanh, kha ning chdng nhiu tdt, bao tri bao dudng tbt
hon vi cdu tric luén theo kiéu modul.

Nhuge diém:

e Chua thich hop cho qua trinh nhé chi ¢ 1 vai tin hiéu vao ra vi thé
khi dung thi gi4 thanh rat cao.

Ngon ngit hé dong (ngdn ngit bang cac hing riéng) nén khé thay thé . Bé
c6 cac chic nang diéu khién nhu trén thi PLC déng vai tro nhu 1a 1 may tinh
tire 13 phai c6 bd vi xir Iy (CPU),hé diéu hanh, bd nhé va cac cong vao ra dé giao
tiép v6i cac d6i tuong khac. Bén canh d6 PLC con c6 cac khdi véi cac chitc ning
dic biét nhu bd dém (counter), bo thoi gian (timer) va cac khéi ham chuyén

dung.
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3.3. XAY DUNG HE THONG ATS.
3.3.1. yéu cau:

Bd ATS duogc chia ra lam 3 qua trinh lam viéc nhu sau :

+ Giai doan 1: Khoi dong va kiém tra cac thong s6 phia ngudn dién chinh.

+ Giai doan 2: Qua trinh ty dong dé may phat dién san sang cép nguén
cho tai tir lu6i dién ngudn du phong.

+ Giai doan 3: Kiém tra cac thong sd yéu cau phia ngudn dién dy phong tir
may phat.

Giai doan 1:

Ta cap nguodn cho bo ATS lay tir ngudn dién chinh, khoi dong bo ATS
vao lam viéc. Luc nay ATS s& tu dong kiém tra cac thong s6 cua ludi dién
chinh nhu 13 dong dién, dién ap hay tan s6. Céc gia tri ndy dugc so voi cac gia tri
dinh murc twong tmg nué dat bang gia tri dinh mac thi dat yéu cau va co thé san
sang dong nguon dién chinh vao cho tai. Trude khi dong may cat phia nguén
dién chinh thi bd thoi gian dém voi khoang thoi gian t1 nham muc dich 1a cac gia
tri d6 duoc 6n dinh hay chwa. Ngoai ra, khi dong may cat A phia ngudn dién
chinh ciing can phai thoa man 12 may cat phia ngudn dién du phong phai duoc
mo ra an toan nham dé tranh hién tuwong trong cingl thoi gian tai duoc cip
nguon dong thoi tir hai ludi dién.

Giai doan 2:

Pay 1a giai doan cap tin hiéu dé may phat dién. Trong qua trinh lam viéc ctia
tai dugc cung cép dién tir nguén dién chinh ma c6 xay ra 1 su ¢d nao d6 nhu
mat pha, qua ap, qua dong ... thi bd chuyén ngudn ATS s& ty dong phat ra tin
hiéu dé may phat dién dé sin sang dua ludi dién dy phong vao lam viéc. Bo
khoi dong may phét ¢ dic diém sau: Néu khoi dong 1 1an ma thanh cong, nd
s& tr& vé trang thai chd ban dau. Néu khoi dong 1 1an ma khong thanh cong thi

bo dém thoi gian s& dém trong 1 khoang thoi gian 3 dén 4 gidy rdi méi tiép tuc
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khoi dong 1an 2, néu khoi dong 1an 2 khong duoc roi s& dén 1an 3. Sau khi khoi
dong may phat 3 1an ma khog thanh cong thi bo ATS s& tu dong phat tin hiéu
canh bao ra bén ngoai cho ngudi van hanh biét dé khic phuc su ¢d. Va luc ndy bo
ATS s€ tu dong kho4 lai.

Giai doan 3:

Kiém tra cac thong sb cua ludi dién du phong dé sin sang cép dién tir ngudn
du phong cho tai. Sau khi may phat duoc dé nd thanh cong va chay trong 1
khoang thoi gian cho tdi khi dién ap 6n dinh véi muc dién ap khoang 0.8 Udm
thi bd ATS sé bat dau kiém tra cac thong sb cta ludi dién tir may phat. Néu
cac thong s kiém tra di dat thi b thoi gian bat dau dém trong khoang thoi gian
roi méi phat tin hiéu dong may cat B vao lam viée. Viéc 1am nay nham dam bao
ludi dién dy phong da chay on dinh. Pong thoi ciing can thoa mén ring may
cat phia nguon dién chinh d4 duoc mo ra an toan. Trong qua trinh 1am viéc cla tai
ldy nguon tir phia may phat thi bd ATS van trong trang thai sin sang kiém tra
ludi dién chinh néu co dién trd lai thi phai dong nguén dién tro lai tir ngudn dién
chinh. Nguén du phong ¢ ddy chi 1am viéc trong khoang thoi gian ma ludi dién chinh

duoc khac phuc s cd cho phép.
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3.3.2. So’ d0 ndi dién cho ple.
So @6 mach cép nguon:

AC 220V/50Hz

|
AT A—F
T
PID Tr 220V/24V/50Hz £2
ﬂ_f- WYY Y “u_—_l
PS —
AC/DC
AC 220V ¥ -
DC 24V

Hinh 3.9: Mach cap nguon cho PLC.

So dd nguyén ly dau day ctia PLC S7-200 loai CPU 224 DC/DC/DC:

24 VDC Power

TR 1

AN RN EVENEN RN EVEVE RN EVEVEVES R RN RN

| IM 1L+ 0.0 0.1 02 03 04 2M 2L+ 05 06 07 10 11| e|G M L+ pcf

| IM 00 01 02 03 04 05 06 07 2M 10 11 12 13 14 13 [M 1+ |

OO LLOLLLO

LT

Hinh 4.0: So d6 nguyén ly dau day cho PLC CPU 224 DC/DC/DC.
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So d6 nguyén 1y dau day ciia PLC S7-200 loai CPU 224 AC/DC/Relay:

120,240 VAC Power

SOU0 @u0l euonle

OO OC

| IL 00 01 02 03 « 2L 04 0506 « 3L 07 10 11| N L1 ac]|

| IM 00 0.1 02 03 04 05 06 07 2M10 1112 13 14 13[M I+ |

SEWVINWENVESEOESESESECESE OO ESESESESEN

J M4 VDC sensor
power output

Hinh 4.1: So d6 nguyén ly dau day cho PLC CPU 224 AC/DC/Relay.
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L
220VAC
N

1L

0.0

Dong/ Ngat ACB1

0.1

Dong/ Ngat ACB2

0.2

bdng may phat

0.3

2L

beén bdo ACB1

0.4

bén bao ACB2

0.5

0.6

TDD DTDD
e E B E E E E

3L

jo
o
N

0.7

1.0

[]

11

[]

Hinh 4.2: So dd két ndi diu ra PLC
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Poéng ngudn

b S
i =1 i
Delfy 35: cho > B3 MF
L On dinh
bong ACB1 o
£ > MF On dinh
cap cho tai
b
bong ACB2
SCL=1 cap cho tai
L=1: c6 dién ap Iwoi
SCL=1: cé sw cb lwdi SCMF=1

SCMF=1: cé su cd may phat

Hinh 4.3: Thuit toan diéu khién




3.3.3. Chwong trinh diéu khién.

e Network 1
| PROGRAM COMMENTS
Network 1 Metwork, Title
| Metwork Commert
Start Stopp k1.0
| | | | r
1| 1 /] ( )
M1.0
| |
| |
Syrbol bddress Camment
Start [0.0
Stopp 0.1
e Network 2
Network 2
b1.0 L 137
| l | l
| | | ! | M TOM
J004PT 1100 mg
Symbal Address Comment
L 0.2
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Network 3

Metwork 3

Network 4

Metwork 4

£

Qoo

Fa Y

Qo2

T38

Syrbol Address Comrnent

L 0.2

Network 5

Metwork 5

3004

PT

TON

100 s

Network 6

Metwork 6

L0

ca

1 |1
. | cu

cTu
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Network 7
Metwork 7

Network 8

Hetwork B
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3.3.4. Két qua thuc nghiém.

yth b didy khidn ATS. ............15

Hinh 4.4: M6 hinh thyuc hién bd chuyén ngudn ty dong ATS bang PLC S7-200.

NX: M6 hinh hoat dong 6n dinh chuyén ngudn ty dong khi mat ludi dién va dua

ngudn du phong vao cap cho tai, ddm bao cap nguodn lién tuc.
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KET LUAN

Dudi su huéng dan tan tinh cia GS.TSKH Théan Ngoc Hoan, sy gitp d&
ctia cac ban va su 16 lyc ciia ban than em di hoan thanh xong d6 an t6t nghiép
ctia minh. D 4an di giai quyét nhitng van dé sau:

Gi6i thiéu vé nguyén li hoat dong cAu tao, cac thanh phﬁn c6 trong hé théng
ATS.

Trinh bay khai quat vé sy hinh thanh va phat trién cia PLC, cac wu diém
ctia PLC so véi cac hé thong diéu khién khac. Trinh bay vé cAu hinh phan
cting, ngdn ngit 1ap trinh ctia PLC S7 — 200. Gidi thiéu vé phan mém 14p trinh
STEP7 Microwin, phan mém mé phong S7 — 200 Simulator 2.0 Ing English.

Thuc hién thiét ké chuong trinh diéu khién hé théng ATS sir dung PLC
S7-200 dugc viét bang phan mém Step7 Microwin V4.0. Sau d6 tién hanh mo
phong, két qua dat duoc yéu cau dé ra.

D6 an nay da giap em hiéu va biét cach ung dung PLC vao thyc té, ngoai ra
né con giup em bd xung kién thirc vé 1ap trinh va mot sb ki nang khac. Tuy
nhién do thoi gian nghién ctru con han ché va kién thirc ¢6 han nén van con
nhiéu thiéu sot, rit mong nha dugc su gop ¥ cua cac thay cd dé em co thé bod

xung thém kién thirc hién ¢6 ciia minh. Em xin chan thanh cam on!
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