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LOI NOI PAU

Ngay nay nhu cau stir dung dién ning, cac thiét bi dién ngay cang duoc
st dung rong rii trong moi linh vuc cudc sdng .Kha ning tu dong hod cac qua
trinh ngay dugc quan tdm dat 1én hang dau.Trong 1 sb linh vic cong nghiép
hay dan dung nhu cau cung cip dién can phai dam bao lién tuc trong sudt qua
trinh hoat dong ctia qua trinh.N6 dam bao qué trinh san xuét 13 lien tuc dem
lai chat luong ctia san pham. Pac biét 1a dem lai d6 an toan cho tinh mang con
ngudi, an toan cua thiét bi tiéu thu dién.Do vay bo dié khién ATS c6 thé giai
quyét duoc van dé trén,nd 1a 1 mat xich quan trong trong hé thong cung cap
dién cho ho phu tai loai 1.

Nay em dugc nhan dé tai :” Thue hién bd chuyén ngudn tw dong
ATS bang PLC S7-400 “. Puoc sy gitp cia thdy gido ThS Ping Hong Hai
Jkét hop voi kién thirc d3 hoc nay em xin trinh bay ndi dung ban d6 an tot
nghiép gom 3 chuong nhu sau.

Chuong 1: Nghién ctru cdu tric phan cing PLC S7 400.

Chuong 2: Nghién ctru cdu trac phan mém ctia PLC S7 400.

Chuong 3: Nghién ctru bo diéu khién ATS

Sinh vién thuc hién

Pong Van Hinh



CHUONG 1
TONG QUAN VE PLC S7 400

1.1. TONG QUAT CHUNG VE BQ PIEU KHIEN LOGIC PLC
Thiét bj diéu khién logic kha trinh Programmable Logic Controller),

viét tat 1a PLC 1a 1 hé vi xtr Iy chuyén dung dé diéu khién ty dong céc thiét bi
dién hodac cac qua trinh cong nghiép.

Trong hé théng diéu khién, PLC 1a 1 khau trung gian trong viéc xtr 1y céc
thong tin rdi dua ra cac tin hiéu t6i cac thiét bi chap hanh.

Ngay nay céc thiét bi diéu khién duoc thay thé cac hé diéu khién cac ro le
thong thuong, str dung ban dan bang cac bd diéu khién lap trinh.

Uu diém:

- Giam bét qua trinh ghép ndi day vi vay ma giam duoc gia thanh dau tu.

- Giam dugc dién tich lip dat, it khi xay ra hong hoc, 1am viée tin ciy,

tbc do xtr Iy nhanh, kha nang chong nhiéu tét, bao tri bao dudng tét hon
vi cau trac ludn theo kiéu modul.
Nhuoc diém :

- Chua thich hop cho qua trinh nho chi ¢6 1 vai tin hiéu vao ra vi thé khi

dung thi gia thanh rét cao.

- Ngén ngit hé dong ( ngdn ngir bang cac hing riéng ) nén kho thay thé .
Pé co cac chirc nang diéu khién nhu trén thi PLC dong vai tro nhu 1a 1 may
tinh tirc 1a phai c6 bo vi xir Iy (CPU),hé diéu hanh, b nhé va cac cong vao ra
dé giao tiép véi cac ddi twong khac. Bén canh d6 PLC con c6 cac khéi véi cac
chtrc ning dic biét nhu bo dém (counter), bo thdi gian (timer) va cac khoi

ham chuyén dung.



B§ nhé chwong trinh

. o Timer
B6 dém Khoi vi xir ly trung
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H¢ diéu hanh
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B - Bus cua PLC
Cong vao ra

onboard

Quan Iy ghép néi

Cong ngit va dém toc do
cao

Hinh 1.1: Cdu tric cua bg PLC
1.2 Gi6i thiéu vé PLC S7-400 .

PLC S7-400 13 mét san pham PLC manh, t6 cao d6 x@ 1y cao, quan 1y bo
nhd tot, két ndi mang cong nghiép. é tinh niang S7-400 c6 nhiéu tinh ning so
v6i $7-300. Pic biét vé tinh nang truyén thong .

-Tbc do xu 1y: Toéc d6 nhanh, toc do xir Iy 1énh nhanh 1én t&i 0.1 toi
0.2us, chu ky vong quét nho. Tap 1énh manh va hoan chinh dap ung cac
nhiém vy phtic tap . C6 thé nhéd (MMC- flash Eproom) dé mé rong bd nhé
hoac backup dir liéu.

- Truyén thong: S7-400 sir dung cic mang truyén thong nhu sau
INDUSTRIAL ERTHERNET cho cip giam sat, PROFIBUS cho cap truong,
AS-I cam bién thiét bi chap hanh , MPI ndi giiia cac thiét bi CPU, PG/PC,
TD/TO .Sir dung céc loai hinh mang diém-diém hodc bus truyén thong qua
giao dién tich hop trén bus truong st dung CPU hoac IM ( modul giao dién
hoac FM, CP)



- Giao dién MPI: MPI 1a giao dién dé tich hop cac hé théng PG/PC,
HMI véi cac hé thong SIMATIC S7/C7/WinAC, c6 thé nbi toi da téi 125
diém MPI véi téc do truyén téi 187.5Kbit/s.Thong qua MPI ma ta c6 thé
truyén dir liéu giita cac bo diéu khién véi nhau, c6 nghia 13 1 CPU c6 thé truy
cap toi nhiéu cac diu vao ra khac nhau cta cac bd diéu khién khac . Ngoai ra
HM con duoc tich hop trong hé diéu hanh S7-400 va truyén dir liéu tdi cac
tram van hanh ma khong can 1ap trinh giup diéu khién van hanh va giao dién.

- Giao dién PROFIBUS — DP: S7-400 c6 thé ndi vao bus trudng
PROFIBUS c¢6 thé dé dang tao ra chuong trinh phéan tan gitp truyén thong voi
cac thiét bi truong. Cac modul vao ra phan tan duoc thiét lap bang STEP7
trong ty nhu cac modul vao ra tip chung, do vay S7-400 c6 thé duoc st dung
lam cac tram master hay slave.

- Tinh ning chia sé: C6 thé diéu khién giam sat va lap trinh thong qua
ca 2 giao dién (MPI va PD ) vi du nhu cho 1 thiét bi PG c6 thé lap trinh va
véan hanh cho nhiéu CPU hodc nhiéu thiét bi PG c¢6 thé truy cap 1 CPU.

- Giao dién phu: Ngoai giao dién MPL,DP, S7-400 con c6 them 1 s6
cong serial(PtP-Point to Point), ndi cac may quét . Pay 1a giao dién
RS422/RS485 co phép tdc do truyén 38.4Kbit/s.

Mbt s6 CPU c6 céu tric dau vao ra dic biét dé dém hodc do luong céc
may phat xung, hodc c6 cac chic niang tich hop dé diéu khién vi tri véi nhirng
dau vao ra dic biét.

1.2.1. Cau triic phan cimg ciia PLC S7-400.

Thong thuong dé ting tinh
mém déo trong thuc té ma & d6 phan
16n cac dbi tuong didu khién c6 sb tin

hi¢u vao ra cling nhu chung loai tin

hieuu vao ra khac nhau ma cac ¢ diéu

khién PLC khong bi cliig hoa vé cau
Hinh 7.2. Cdu hinh ciia 1 PLC S7-400



hinh. Chung dugc chia nhé thanh cac moédul.S6 modul str dung nhiéu hay it
tuy thudc vao tung cong nghé, song bao gio cling c6 modul chinh 1a modul
CPU , cac modul con lai 1a cac modul truyén nhan tin hiéu ddi véi ddi tuong
diéu khién, cac modul chirc ning chuyén dung nhu PID, diéu khién dong co.
Chung dugc goi la modul mé rong va duogc bd tri trén cung 1 gid do goi la
Rack. Bat ki 1 tram PLC bao gio ciing ¢6 cac thanh phan co ban sau:

1- Cac RACK.

2- Modul ngudn cap.

3- Trung tam vi xu ly CPU.

4- Cac modul mo rong vao ra.

5- Cac modul truyén thong.

Ngoai ra con c6 cac cong tdc chon ché do lam viéc va cac dén bao hiéu 1a
cac LED dung dé bao cac trang thai hién hanh ctia PLC.
1.2.1.1.Cac thanh RACK. (gia d6).
D6 1a cac khung co khi caa SIMATIC S7-400 dung dé bao vé cac modul,

cung cap dién ap nguon va két ndi gitta cac modul qua bus ndi bo.
a. Gid lap trung tam.
+ Dung cho cac bo diéu khién trung tam
+ Dung cho céc cong viée ty dong hoa phan tan qua su hd trg 4 modul
+ Dung dé tao ra hé théng S7-400 H hoan chinh trong 1 gia d& don
+ Thich hop cho S7-400: van hanh 2CPU rieng biét voi cac CPU dau vao ra
riéng cua tirng CPU
+ Ciing co thé dung nhu gia mé rong
+ Dung cho t6i da 18 modul.

Gia lap bo S7-400 bang cac thanh ray nhom chuan DIN c6 chiéu dai ¢b
dinh v6i bus va cac gidc ndi ¢ phia sau c6 thé duoc 1am gia lap trung tam

(CR) gia lip mé rong (ER) hodc két hop ca hai (UR , gia lap van ning).



Gia lap trung tdm S7-400 ca 18 hodc 19 vi tri cac modul (URI hodc
UR2) véi chiéu rong nhat dinh. Ngudn cung cap va CPU ciing duoc cam trén
khe cdm c6 thé dung t6i 2 vi tri cho modul. Thong thudng modul ngudn duge
lap vao tan cing bén trai cua gid lap, tiép theo 1a CPU va cac modul vao ra.
C6 thé lya chon vi tri theo yéu cau .Cac modul khong can thiét 1a phai dugc
cam gan nhau, c6 thé c6 khoang cam & gita. Cac modul giao tiép dung dé két
nbi véi cac gia lap md rong duge lap chén vao gitta bén phai cua gia lap. Cac
vitri cac modul dugc két ndi v6i nhau bang cac bus phia sau bang cac duong
truc vao ra ddu song song va cac dudng truc truyén dit liéu dau ndi tiép.

Gia lap phan doan 2 cho phép sir dung 2 CPU trén 1 ngudn cung cip
chung. Cac CPU trao d6i dit lidu qua dudng truc truyén dir liéu, nhung timg
CPU lai str dung cac duong BUS tin hi€u vao ra cua minh. Phan doan bén trai
cho 10 modul vao ra con phan doan bén phai cho 8.

Gia lap phan doan UR2-H gom c6 hai phan doan, mdi phan doan gom
¢6 9 khe cam. C6 thé dung gia lip nay nhu 1 gi4 lap trung tdm hodc 1 gia lap
mo rong cho cac tram S7-400 tiéu chuan hodc c4 tram cao céip S7-400H. Mbi
phan doan nay doi hoi ngudn cung cap riéng, duong truc truyén cac tin hiéu
vao ra va dit li¢u 1a riéng biét.
UR1( gia chung)

+ Dung cho cac CPU va céc thiét
bi mé rong

+ Dung cho t6i da 18 modul

+ Ngoai ra thich hop vdi1 S7 400
UR2 ( gia chung)

+ Dung cho ¢ ac CPU va cac

thiét bi mé rong
+ Dung t6i da cho 9 modul

+ Ciing thich hop cho S7-400 Hinh 1.3 Cdu hinh ciua Rack PLC §7-400



CR2 (giatrungtam)
+ Dung cho cac CPU
+ Téi da 18 modul
+ Cac rack dugc phan chia:Dung cho 2 CPU cua S7-400 hoat dong
cua 1 rack doc 1ap khong céd ché d6 nhiéu may tinh S7-400, nhung c6 truyén
thong cac CPU thong qua BUS noi bo. Ca 2 CPU co6 thé dinh dia chi cuc bd ,
cac mo dul vao ra duoc tach roi
b. Gia ldp mé réng

Néu s6 luong vi tri cho cac modul vao ra trén gia lap trung tam khong
da hodc néu can phai lap dit 1 sé modul lip & xa vi tri modul trung tdm, ta
phai str dung 1 vai gia lap mo rong va két ndi chung voi gia lap trung tim
bang cac modul giao tiép IM. C6 thé nbi nhiéu nhét 21 gia lap mé rong vao 1
gia 1ap trung tAm . Dia chi ciia mdi gia lap duoc dit bang phim trén modul
Modul giao tiép IM ludn phai dugc lap dit & cuc phai cua gia nd rong .

Céac modul giao tiép IM460-1va IM 461-1 cho phép lap dat cac gia lap
mo rong , mdi modul 1 gia lap, cach cac gia lap trung tdm khoang 1,5 m .
Ngudn cung cép 13 dién ap 5V. Cac modul giao tiép IM 360-1 va IM 362-0
cho phép lap toi 4 gia lip md rong, cach gia lap trung tim khoang 3m .V&i
khoang cach xa hon, t&1 100m co thé dung cac modul IM 360-3 va IM 31-3,
két ndi véi cac gia 1ap mo rong.

Céac gia lap mo rong ER1 va
ER2 t6i 18 va 19 khe cim , dung cho
cac modul tin hiéu don gian khong
cd xur ly bdo dong , khong doi hoi

nguon 24v 1 chiéu lan ngudn du

phong va khong giao tiép duong truc
truyén dit liéu. Gia lap UR2 va URI

- dr—on - i

ca hai duong BUS va duogc st dung ' Hznh 1.4. Quat lim mét



nhu céc gia lap trung tdm hodc dugc mo rong véi s6 ky hiéu tir 1 dén

Quat lam mat

+ Dung cho SIMATIC S7-400

+ Can thiét khi sir dung cic modul phét ra lugng nhiét 16n

B0 quat 1am mat dung cho tat ca cac gia v6i dién ap nguodn 1a 24VDC va

120/230 VAC, c6 10 bd loc bui .

1.2.1.2 Trung tam vi xir ly CPU
CPU 1a khéi vi xir 1y 1a thanh

phan co ban cta S7 400 13 noi xir

1y moi thong tin cua hé théng, nhan

thong tin dua vé st dung cac thuat

toan diéu khién dé dua ra tin hiéu

phu hop. La modul c¢6 chtra bd Vi
xtr 1y, hé diéu hanh, b nhd,cac bd ,
thori gian, b démcéc cdng truyén Hinh 1.4. Cau hinh ciia modul CPU
thong va c¢6 1 sd cac cong vao ra s6 con dugc goi la cong vao ra
onboard.Trong do6 cac tri s6 cua bd dém duogce chira trong bo nho ung dung,
tuy theo yéu cau cta nguoi ding ma cé thé chon cac bo nhd sau.

- Bo6 nhé ROM la bd nhd khong thé thay doi dugc, bd nhé nay chi nap
vao 1 1an nén nd it duogc str dung phd bién nhu cac bd nhé khac.

- B0 nhé RAM 12 loai bo nhé co thé thay doi duoc va duoc dung dé chia
chuong trinh tng dung ciing nhu dit liéu, dit liéu nay s& bi mat di khi
mat dién . Tuy nhién diéu nay duoc khic phuc dugc bang cach ta ding
Pin du phong.

- B0 nhé EPROM ciing nhu bd nh¢ ROM, ngué)n nuoi cho EPROM
khong can ngudn Pin, tuy nhién ndi dung chira trong n6 chi cé thé duoc
x04 bang cach ta chiéu tia cuc tim vao 1 6 cira s6 nho trén EPROM va

nap lai ndi dung bang may nap chuyén dung.



- B0 nhé EEPROM 14 bd nhé tich hop ca hai wu diém cia b nhd ROM
va EEPROM bd nay c6 thé xoa nap bang tin hiéu dién.Tuy nhién s6 lan
nap cling chi c6 gidi han.

Céu triic cia CPU bao gdm céc thanh phan sau:

+ Khéi dén LED hién thi cac trang thai va cac trang thai 15i.

+ Cac cong tdc chon ché do.

+ Khe cdm céc thé nhé mé rong.

+ Céc cong truyén thong( giao dién ).

+ Khéi ngudn va cac pin dy phong.

Phén loai CPU bao gdm céc loai sau:
CPU 412-1,412-2,CPU 414-2,414-3,CPU 416-3,416-2,CPU 417-4,CPU
41X 3 PN/DP ... vv.

Tuong Gng véi ting loai CPU ta co céac cdu tric cu thé sau:
Ciu trisc CPU logi 41x-2 gom cé.
a)Khdi dén LED: bao gdm cac dén INTF, EXTF, BUSIF, BUS2F,FRCE,
MAINT, RUN, STOP

Imprint of module designation, product version, Cre )
, short ordaer number and firmwara version ~
b) Khe cam cac thé nho LEDs: INTF, EXTF, BUSTF,
BUS2F, FRCE, MAINT,
y A RUN, STOP
mo rQng- Siot for memory card
c) Cong truyén thong cod N
2 C(’-‘)ng Chinh: Mode selector switch
A Beneath cover H\E .':‘
- Cong MPI/PROFIBUS
MPI / PROFIBUS DP
A interface
- Cong PROFIBUS DP a @
Data matrix code Tt
d) Khe Cém dé‘lnh ChO Sarial number ot
. . PROFIBUS DP Q 2
modul giao dién Indarincs \lé\ﬁ
e) Cong tac chon :

Power supply,
external backup
voltage

_
© 40!

Hinh 1.5. Cdu hinh phan ciing ciia CPU 41x-2



Ciu triic ciia CPU logi 417-4 gom c6 :
a)Khdi dén LED: bao gém cac dén

INTF EXTF BUSlF BUSZF Imprint of module designation, product version,
1 1 1 1 short order number and firmware version

IFM1F, IFM2F, FRCE, MAINT,
RUN, STOP

b) Khe cam cac thé nhé mé rong.

c) Cong truyén thong c6 2 cong Bensatncover  SotforlFsseDPmeacs [ =

chinh:

- Cong MPI/PROFIBUS

- Cong PROFIBUS DP

d) Khe cim danh cho modul
giao dién

e) Cong tic chon cac ché do

RUN, STOP, RE:

Ciu triic ciia CPU logi 41x -3 gom ¢4 :

LEDs: INTF, EXTF, BUS1F,
BUSZ2F, IFM1F, IFM2F, FRCE,
MAINT, RUN, STOP

Slot for memory card

Mede selector switch

module

MPI / PROFIBUS DP

interface E_
Data matrix code =

PROFIBUS DP

Interface \ﬂ -8
Serial number \.f\@ =
Siot for IF &84 DP interface \5) i
module Pl
>
]
Power supply,
external backup b
voltage @] e
et
feoll

Hinh 1.6. Cdu hinh phan ciing ciia
CPU 417-4

a) Khoi dén LED: bao gém cac dén INTF, EXTF, BUSIF, BUS2F,
IFM1F, IFM2F,FRCE, MAINT, RUN, STOP, LINK, RX/TX.

b) Khe cim cac thé nhé md rong.
¢) Cong truyén thong cong
MPI/PROFIBUS

d) Khe cam danh cho modul giao
dién

e) Cong tic chon cac ché d6 RUN,
STOP, RESET
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Hinh 1.8. Cau hinh phan ciing
cua CPU 41x-3 PN/DP



Céu hinh ciia CPU 41x-3 PN/D
a)Khoi dén LED: bao gébm céc mprint o
den INTF, EXTF, BUSIF,
BUSSF, IFM1F, FRCE, MAINT,
RUN, STOP,LED LINK, LED
RX/TX.

b) Khe cam cac thé nhd mé rong.

¢) Cong truyén thong co 2 cong
chinh:

f medule designation, preduct version,
firmware version

Beneath cover

>>>>>

LEDs: INTF, EXTF,

BUS1F, BUS2F, IFM1F, o

0]
FRCE, MAINT, RUN, e
STOP :{,_
Siot for memery card o ‘
iy
Mode selector switch

Siot for IF 84 DP interface

module
MPI / PROFIBUS DP

- Cong MPI/PROFIBUS Froriaus op \,rq
- Céng PROFIBUS DP ‘i%ﬂ
d) Khe cim danh cho modul N
giao di¢n nf“ i

e) Cong tic chon

Chikc nang ciia cdc thanh phin:

interface e &
\rgl
Data matrix code

Sarial number

Hinh 1.7. Cau hinh phan ciing
cua CPU 41x-3

Pén LED
bén
Pén sang Hién thi 16 Cac CPU tuong tng
mau
INTF | Red Bi4o 16i bén CPU 412-2, 412-1, 416-2, 414-3,
trong 414-3PM/DP, 416-3PN/DP.....
EXTF |Red Bao 16i ngoai | CPU 412-2, 412-1, 416-2, 414-3,
414-3PM/DP, 416-3PN/DP.....
MAINT | Yellow | Chtic ning CPU 412-2, 412-1, 416-2, 414-3,
414-3PM/DP, 416-3PN/DP.....
RUN Green | Ché do chay CPU 412-2, 412-1, 416-2, 414-3,
414-3PM/DP, 416-3PN/DP.....
STOP | Yellow | Ché dd ding CPU 412-2, 412-1, 416-2, 414-3,
414-3PM/DP, 416-3PN/DP.....
BUS1F | Red B4o 16i tai cong | CPU 412-2, 412-1, 416-2, 414-3,
MPI/PRO1 414-3PM/DP, 416-3PN/DP.....
BUS2F | Red Bio 16i tai cong | CPU 412-2, 412-1, 416-2, 414-3
MPI/PRO2
IFM1F | Red Bio 16i modul |, 414-3, 414-3PM/DP, 416-
giao dién 1 3PN/DP.....
IFM2F | Red Bio 16i modul |, 414-3, 414-3PM/DP, 416-
giao dién 2 3PN/DP.....
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Cong tac dung lya chon cac ché d6 hién hanh ctia CPU va lya chon béng
cong tac 3 vi tri

Khe cim cho thé nhé mé réng.

Ta dung 1 khe cadm cho cac thé nhé mé rong( 2 thé nhd mé rong )

+ RAM CARD

Ta c6 thé mo rong cho by nhé caa CPU bﬁng RAM CARD, RAM Ila bd
nhd ngoai ciia PLC ¢6 thé doc ghi hd tro cho viée xtr Iy thong tin ctia CPU .

+FLASH CARD

Khe cim cho médul truyén thong

Ta c6 thé chen 1 médul PROFIBUS DP cho modul CPU 41x-3 va CPU
417-4 vao trong khe cim .

Giao dién MPI/DP : Ta c6 thé dung né dé két ndi véi cac thiét bi khac
nhau nhu:

+ Thiét bi chuong trinh

+ Cong cu diéu khién va thiét bi giam sat

+ 1 50 bg diéu khién S7-400 va S7-300 khac

Cong truyén thong PROFIBUS DP : Chiic ning dung dé két ndi véi cac
thiét bi vao ra phan tan , thiét bi chuong trinh va 1 s6 céc tram chu

Giao dién PROFINET:Ta c6 thé két ndi voi PROFINET 10 bang giao dién
PROFINET,cong PROFNET c6 thé két ndi véi mang ETHERNET cong nghiép

Chl y :_Ta chi c6 thé két ndi voi mang ETHERNET LAN bang cong
truyén thong nay va khong co thé két nbi voi mang vién thong.

Khoi nguén va pin dw phong.

Trong PLC S7-400 ta c6 thé cai 1 trong 2 pin du phong con phu thudc vao
tung loai modul, nho viée str dung nay ma dem lai nhitng hiéu qua sau:

+ Chuong trinh img dung dugc luu giir lai & trong RAM.

+Luu gitru dugc cac gia tri ciia bd dém thoi gian , bd dém counter ,dit liéu

cua h¢ thong va céc dir li¢u khac.
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+ Lam ngudn dy phong cho dong hd bén trong . Tuy nhién nhiing chirc
nang nay dat dyoc 13 nhd boi dwoc cung cip bang 1 ngudn ap co dai dién ap
gidé1 han tor SVDC toi 15VDC cua b pin kich thich bén ngoai “ EXT-
BATT”cua CPU.

Pin ngoai “EXT-BATT” ¢6 du vao duoc thé hién :

+ Gi61 han dong dién ngén mach to1 gia tri 20mA.

+ Chtrc ning bao vé dao chiéu phan cuc cta pin.

Ta can phai c6 1 duong cap co kich thudc 1a 25mm dung két ndi bé ngudn

cung cap voi pin “EXT-BATT”.
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Cic thong s6 k¥ thuit ciia 1 s6 loai CPU dién hinh

CPU 412-1 CPU412-2 CPU 414-2 CPU 414-3
B0 nho
Puoc tich hop sin 48 KB cho chuong|72 KB cho chuong|128KB cho chuong|384 KB cho chuong trinh
trinh trinh trinh
48KB cho dir li¢u 72KB cho dit liu 128KB cho dir licu 384KB cho dir liu
c6 kha nang mé rong khong Khong khong khong
B0 nhd chuong trinh tng|256 KB RAM 256 KB RAM 256 KBRAM 256 KBRAM
dung dugc tich hop san -V61 thé nhé -V61 thé nhé -V61 thé nhé -V61 thé nhé (FEPRAM)
FEPROMco6 kha nang nang|(FEPRAM)Iéntsi  |[(FEPRAM)Iéntédi  |(FEPRAM) Ién téi 64  |1én téi 64 MB
cap. 64 MB 64 MB MB -V6i thé nhd (RAM) 1én
RAM c6 thé mé rong -Voi thé nhd (RAM) |-V6i thé nhd (RAM) |-V6i thé nhd (RAM) én [t61 64 MB
1én t61 64 MB 1én t61 64 MB to1 64 MB
Thoi gian thye hién
-thao tac vdi bit 0.2us 0.2us 0.1us 0.1us
-thao tac véi tr 0.2us 0.2us 0.1us 0.1us
-phép cong diu phay tinh 0.2us 0.2us 0.1us 0.1us
-Phép cong dau phay dong 0.6s 0.6s 0.6s 0.6ps
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Bo ¢ém S7 256 256 256 256

-Iya chon bd dém TeCOtsi €256 |[TwCOtsi €256 |TuCOtsi €256  |TuCOtéi €256

-mic dinh TeCOtsi  C7 |TuCOtsi  C7 |TuCOtsi  C7 TeCOtsi  C7

-dai dém Tur 1 t6i 999 T 1 t6i 999 Tur 1 t6i 999 Tur 1 t6i 999

Bo dinh thoi S7 256 256 256 256

-Iya chon bo diinh thoi Tur TO t6i T255 Tir TO t6i T255 T TO t6i T255 TeTOt6i  T255

-mac dinh khong khong khong khong

-dai thoi gian Tu 1ms té1 9990s Tu 1ms té1 9990 Tu Ims t61 9990 Tu Ims t61 9990

Do 16n khoi toi da 48KB 64KB 64KB 64KB

S6 cac ngat 16i 2 2 2 2

S6 canh bao qua trinh 2 2 2 2

S6 ngit theo thoi diém 2 2 2 2

Céc ngit theo thoi gian tré 2 2 2 2

Ngén ngit 1ap trinh STEP7 V5.0 SP2 STEP7 /5.0 SP2 STEP7 V5.0 SP2
(LAD,CSF,STL) (LAD,CSF,STL) (LAD,CSF,STL)SCL,

SCL,CFC,GRAGH | SCL,CFC,GRAGH CFC,GRAGH
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Dong di¢n va dién ap

bién 4p cung cép Dinh mic 24V Dinh mic 24V DPinh mic 24V Dinh mirc 24V

Dong tiéu thy tir S7-400 1.5A -1.6A 1.5A -1.6A 1.5A -1.6A 1.5A -1.6A

BUS

Dong dy phong 10pA t6i 300 pA 10pA t6i 300 pA 10pA t6i 300 pA 10pA 61 300
HA

Nguodn dién ap 5dén 15V 5dén 15V 5dén 15V 5dén 15V

T6n hao cong suat 8W 8W 8W 8W

kich thudc 25x290x219 5x290x219 5x290x219 5x290x219

Khéi luong 700g 700g 7009 7009

Téc do truyén 12Mbit/s 12Mbit/s 12Mbit/s 12Mbit/s

S6 DP slave t6i da 32 32 32 32

S6 khe cin t6i da 512 512 512 512

Dai dia chi t6i da 2KB 2KB 2KB 2KB
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1.2.1.3 Modul nguén PS.
a) Chuc nang cua modul
ngudn.

Cung cip ngudn cho cic
modul khac cua S7-400 trén
cung 1 gia d& véi cap dién
ap nhu nhau thong qua 1
duong BUS da nang nhung

né khéng cung cip ngudn
cho modul tin hi¢u.
b) Pic diém cua modul ngudn. Hinh 1.9. Cdu hinh ciia modul nguén

- Lam mét di luu ty nhién.

- Cac cong két ndi ngudn ap AC- DC c6 ma hoa.

- Bao vé timg 16p 1 (ting dan) tir

IEC61140, VDEOQ140.

- Han ché sy xam nhap hién hanh tuy theo NOMUR.

- Giam sat ca 2 dién ap ra.Néu 1 trong nhitng dién ap bi su ¢ thi modul
ngudn s& guri tin hiéu 16i vé CPU.

- Bo pin du phong 1a tuy chon khi d6 cac thong so thiét 1ap va ndi dung
cia bd nhd RAM duogc luu giit lai théng qua duong BUS két ndi véi
CPU.Ngoai ra pin du phong cho phép khdi dong lai CPU.Ca 2 modul nguén
va modul dy phong déu cing giam sat dién ap cua pin.

- Cac dén LED bao cac trang thai hoat dong va 16i déu nam o phia trudc
ctia modul ngudn

Modul ngudn dyu phong.

Mot s6 chi dan va chirc nang cua cac modul.

17



TYPE Mai s6 bién 4p vao bién 4p ra

PS407 10A R 6ES7407- 85VAC to 264VAC hay | 5VDC/10A hay
OKRO00-0AAOD 88VDC to 300VvDC 24VDC/1A

PS407 10A R 6ES7407- 85VAC to 264VAC hay | 5VDC/10A hay
OKR02-0AA0 88VDC to 300VvDC 24VDC/1A

PS405 10A R 6ES7405- 19,2VvDC to 72VDC 5VDC/10A hay
OKRO00-0AAO 24VDC/1A

PS405 10A R 6ES7405- 19,2VDC to 72VDC 5VDC/10A hay
OKRO02-0AA0 24VDC/1A

1. Cau hinh ciia modul nguén du phong.

Pé dit 1 modul ngudn ghép ndi nguodn trong khe 1 va khe 3 trén cing 1

gia dd ta c6 thé dua vao d6 nhiéu modul va duoc cdp ngudn bsi 1 modul

nguon. No6i cach khéc khi thao tac ta ca cd modul chi c¢6 thé dua ra gia tri co

dong téng 1a 10A.

B0 ngudn nay déu c6 nhiing dac diém sau .

- Cac modul déu thyc hién theo qui cach cua sach chi dan.

- Moi modul déu c6 thé cung cap ngudn cho cic modul trong cung 1 gia

d& néu 1 trong cac modul d6 13 bi 15i.

- Moi modul nguén cé thé dugc trao doi qua lai

- Moi modul nguon déu giam sat cac chirc nang hoat dong cua ching va

s& giri di cac thong tin khi chung x4y ra 16i.

- Khong phai cac modul nguon c6 161 1a do chinh ban than nd tao ra ma

c6 thé do cac modul ngudn khac gay ra .

- Lbi ctia modul ngudn s& duoc ghi thong qua plug va duoc huy bo timg

phan. Néu ta st dung phan tht 2 ctia RC2 ta s& khong giri dugc cac

thong tin néu ma modul ngudn xay ra bi 10i.
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- Néu ¢6 2 modul nguén duoc chén vao ma chi ¢6 1 modul duoc bat
ngudn,viéc cung cip s& xay ra tré khi ta bat ngudn 1én.
2. B ngudn c6 pin dw phong

Modul nguén cta S7-400 c6 1 budng ngin dung dé¢ chia pin va c6 thé
dung dugc cho 1 pin hay 2 pin du phong.Viéc st dung cac pin dy phong nay
latuyy.

a)Chure nang cua cac pin du phong.

- Néu ta cai cac pin du phong vao cac modul ngudn thi cac tham sé da cai
dat va bo nhd chuong trinh trong RAM s€ duoc luu gitr lai trong CPU néu bd
ngudn xay ra bi 161.Ngoai ra ngudn ap phai dit trong pham vi sai s6 cho phép.

- Viéc ta str dung nguoén pin du phong sé cho phép khéi dong lai CPU
sau khi ta bat ngudn lén.

- Ca hai bd ngudn va modul du phong déu giam sat dién ap cta pin.

Chu y 1a khi dua thém bd nguoén vao khe cam va bat cong tic len trudc
khi ta dua vao 1 pin dy phong luc ban dau ,diéu nay s& kéo dai su duy tri
ngudn nudi cla pin.

- Mot vai modul ngudn ¢6 1 ngan co ding 2 pin dy phong Néu dung 2 pin
du phong va bat cong tic & 2BATT thi b ngudn s& nhan 1 trong 2 pin d6 1a pin
du phong viéc xac nhan nay cho téi khi pin 13 trong ,khi pin du phong str dung
hét hé thong s& chuyén sang st dung pin du trit nhu 13 pin dy phong trong thoi
gian 1am viéc .Tinh trang ctia pin du phong ciing duoc luu giit khi mat dién.

- Thoi gian hd tro 13 thoi gian 16n nhat dua vao dung lugng cta pin hd
trg duoc dung va dong dy phong trén khe cim .Dong du phong 13 tong cua
cac dong riéng 1é ctia cac modul dugc chén vao ciing nhu cac yéu cau cia cac
modul ngudn.

b) Diéu khién va chi dan ctia cac modul ngudn cé pin du phong.

Modul ngudn ctia S7-400 c¢6 nhitng phan diéu khién va hién thi

gidng nhau.
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+ Modul ngudn véi 1 pin du phong ¢ 1 dén LED (BATT) dén sé& chi dan

cho ta biét 14 trong pin, bi 16i hay hét pin du trir
+ Modul nguén véi 1 pin du phong c6 2 dén LED (BATTIF,BATT2F)

dén sé& chi dan cho ta biét 1a trong pin, bi 16i hay hét pin du trix

-Y nghia cac dén LED duoc liét ké & bang dudi diy bao gdm cac danh
sach 161 hién thi bang dén LED.
Céc dén LED biéu thi INTF, 5VDC, 24VDC.

Led Color | Hién thi
INTF Red Séng 1én khi c6 1 16i bén trong
5VDC Green | Sang 1én khi dién 4p 5VDC ndm trong gidi han
24VDC Green | Sang 1én khi dién 4p 5VDC ndm trong gidi han
Céc dén LED biéu thi BAF, BATTF véi cac modul c6 1 ngudn pin du phong
Led Color Hién thi
BAF Red Sang 1én néu dién ap trén duong dan BUS la
qua thap va cac cong tic ¢ vi tri BATT
BATF | Yellow |Sang 1én néu pin di bi trong, bi dao cuc tinh
hay cong tic chuyén sang vi tri BATT

Céac dén LED biéu thi BAF, BATTIF, BATT2F véi cac modul c62 ngudn pin

du phong
Led Color Hién thi

BAF Red Sang 1én néu dién ap trén dudong BUS 13 qua
thap va cong tic ¢ vi tri IBATT va 2BATT

BATTI1F Yellow Sang 1én néu tréng pin hodc bi dao cuc tinh hodc
hét pin va cong tic & vi tri IBATT, 2BATT

BATT2F Yellow Sang 1én néu tréng pin hodc bi dao cuc tinh hodc
hét pin va cong tic & vi tri IBATT,2BATT
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3.Cac canh bio 15i biéu hién théng qua cic dén Led , nguyén nhan va

cach khic phuc.

Tét ca cac modul ngué)n ciia S7-400 déu dugc biéu thi cac trang thai 16i

thong qua cac dén Led duoc bd tri ¢ mit trude ctia modul.

Bang sau chi ra cac 16i duoc biéu thi qua cac den Led INTF,5VDC,24VDC va

cach khac phuc.

Led

Nguyén nhan

Cach khic phuc

INTF DC5V DC24V

Pién ap bi mat

Kiém tra ngudn ap

Lo1 bé trong , sai soOt

cua by nguon

Thay thé b ngudn

Bi cat ngudén sau khi
qua ap 5v va bi cit
nguon khi khéng cho
phep

Cat mach ngudn chinh va
déng vao sau phoang 3
phut néu can thiét loai bo

nguon két né1 bén ngoai

B6 ngudn dung khong

dung trén khe cam

Cai modul ngudn trén khe
chinh xac la khe 1

taiSv hoac 24v va qua

nhiét do

DLD Qua ap 24V Kiém tra ngudn 4p tir bén
ngoai néu khong ta thay
thé nguon

DD*D Ngdn mach hodc qua | Kiém tra lai tai ngudn co

thé loai bo ngudén hoic
cho 5 phut sau trude khi

bat lai nguén
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Led Nguyén nhan Cach khic phuc

LLD Néu cong tic & vi tri | Huy bo modul dé xéc
kho4 dién ap cung cap | dinh 13 do 16i modul

tr bén ngoai la khong
cho phép

Néu cong tac ¢ vi tri | Kiém tra lai tai trén modul
mo& ngan mach hoac | nguon , c¢o6 thé bi loai bo
qué tai trén dién ap

24V

DFL bién ap duogc khoi
phuc sau khi ngan
mach hodc qua tai

dién 4p 24V

Giai thich:
D: led is Dark  dén tbi
F: Flishing _ dén nhap nhay
L: led Lights up dén sang

4. Phan loai modul ngudn.

PLC S7-400 c6 cac modul ngudn dugc chia ra lam 3 loai chinh 1a: 4A,

10A. 20A.
PS 407 4A (6ES7407-0DA01-0AAOQ)
PS 407 4A (BES7407-0DA02-0AA0)
PS 407 10A (6ES7407-0KA01-0AAQ)
PS 407 10A (6ES7407-0KA02-0AAQ)
PS 407 10AR(6ES7407-0KR02-0AA0)
PS 407 20A (6ES7407-0RA01-0AAD)
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5. Cac thong s6 co ban ciia cac modul ngudn dién hinh.
a) Modul ngudn loai PS 407 4A
(6ES7407-ODA01-0AAO0).

o
o1

g

o Fxng szrew

¢ LEDs INTF,
BAF, BATTF,

DCsV.DC24V

Modul nay cho phép két ndi

s |}
P AL

¢  PMR gushoution (Faiire Message Reset)

ngudn vao co dai dién ap xoay chiéu B o emmnci
tr 85v dén 264v hodc 1 chiéu c6 dai
dién ap trong khoang tir 88v dén 300v
. Dién ap ra 1a 2 cp SVDC/4A hoic * 3pin dugia power cannecior

24VDC/0.5A.

1
]
I
o
8
&
H

Béang dudi ddy 1a thong s co ban ctia nguon [finh. 1. 10.Modul nguon loai PS 407 44
loai PS 407 4A (6ES7407-ODAOQL).

Kich thudc 25x90x217 Di¢n dp ra
Khéi lugng  0.76 kg Dai dién ap ra :5.1/24 VDC
Loai cap co kich thuéc 3x1.5 mm2 | Dong dién ra: SVDC -4A
Puong kinh ciacap 3 ¢én 9 mm 24\VDC- 0.5A
Dién ap vao: 120/230 VDC Dai dong dién vao :

120/230 VAC U=120VAC 0.42A
Dién 4p cho phép : 80 to 300VDC U=120vDC 0.35A

80 to 264 VAC U=230VAC 0.22A
Tan s6 : 50/60 HZ U=230vDC 0.19A
Dai tan s cho phép: 47 to 63 HZ
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b) Modul ngudn loai PS407 20A (6ES7407- ODAO01-0AAQ ).

Ot 0 Do| ¢ Fengecens
, o o FMRousnoutan (Fance Vessage Resen
Bang dudi day la thong so co 0. o Smagoyswien (dees ot outoftmains)
ban cta ngudn loai  PS T u:cwerT“
407 20A (6ES7407-ODAO01- ==  SwiesaaTT NoiC
0AAOQ)
Hinhl.11. Modul nguén loai PS 407 204

Kich thudc  75x90x217 Dién ap ra
Khéi lwong 2.2 kg Dai dién ap ra :5.1/24 VDC
Loai cap co kich thuéc 3x1.5 mm2 | Dong dién ra: SVDC -20A
Puong kinh caa cap 3 dén 9 mm 24VDC- 1A
Dié¢n ap vao: 120/230 VDC Dai dong dién vao :

120/230 VAC 120VAC/110vDC 1.5A
Dién ap cho phép : 88 to 300VDC 230VAC/230vDC 0.8A

85 to 264 VAC
Tan s6 : 50/60 HZ
Dai tan s cho phép: 47 to 63 HZ

24




1.2.1.4. Mddul mé réng vao ra so.

Céac modul s6 dung bién d6i cac tin hiéu cac qua trinh dang nhi phan. CPU
cua cac tram SIMATIC nhan céc thong tin vé cac dang hoat dong cta qua trinh
thong qua cac modul vao sb va can thiép vao qua trinh thong qua cic modul ra s6 .
Tin hiéu sb gitta cac dudng truyén
BUS va céac qua trinh dugc cach ly
bang cach ly quang.

Cac modul sb co 1,2 hay 4
byte twong Uimg véi 8, 16 hay 32
tin hiéu . Cac modul sb dugc dat
dia chi trong bang trang thai sao
cho céac trang thai tin higu co thé Hinh 1.12. Cdu hinh ciia modul mé réng.
duoc st 1y ¢ dang bit .Cac modul
cai tién cac thong tin chuan doan vé céc trang thai ctia cac modul.

1) Modul vao

Modul vao s6 bién doi cac tin hiéu ngoai lai thudng 1a 24V 1 chiéu hay
120/230 thanh mrc tin hiéu ndi bd. Pé cho cac modul hoat dong chinh xac,
cac cam bién dau vao phai dwyoc qui dinh vé dién 4p va co thé cung cap dong
vao doi hoi 6 trang thai tin hi€u “1” .Ngoai ra tin hi€u con phai duoc loc co
nghia 13 loai bo nhiéu trén dudng day va cac dién ap qua do phai giam thiéu
.Qua trinh loc 1am tr& tin hiéu vao . Cac modul vso sb c6 xir Iy tin hiéu ngit
qua trinh c6 thé giam su tré cta tin hiéu vao ndy . Tuy nhién néu giam do tré
ctia tin hiéu vao ciing can phai ghi nhd muc do chong nhiéu ciing can phai
giam theo .Can phai ludn két hop gitta do chéng nhiu cao ( thoi gian tré kéo
dai )va do tin hiéu tiép nhan nhanh (thoi gian tré ngan).

a) Modul vao s6 SM 421, DI 32x24 VDC( 6ES4721-1BL01-0AA0 )
Gioi thiéu :

-V6i 32 dau vao s , duoc phan thanh 1 nhom 32 bit.

- Dién ap diinh muc 1a 24V.
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Hinh 1.13. Hinh vé khoi va cac diem dau dau vao cua modul vao so

SM421, 32X24VDC.

Cac thong sb ky thuat :
- Kich thuéc W x H x D :25x290x210:
- Trong lugng :500g:
- S0 bit dau vao :32:
- Chiéu dai cua cap:
+ Cap khong duoc bao vé : MAX 600m.
+ Céap duoc bao vé : MAX 1000m.
- Hiéu dién 4p cho phép : 750VDC/60VAC.
- bién &p cach ly thir nghiém : S00VDC.
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- Trang thai hién thi : bang cac dén LED.
Thong s6 lwa chon cho cac dau vao 1a cac cam bién :
- Dién ap vao:
+ DPién ap dinh muc: 24VDC.
+ Khi tin hiéu & mirc “1” : 13V dén 30V
+ Khi tin hi¢u & mirc “0” :-30V dén 5V.
- Dong dién vao:
+ Khi tin hiéu & muc “1” : 7Ma.
Thoi gian tré cho cac théng sé dau vao:
+ Khi chuyén tir “0” sang “1” : 1.2ms dén 4.8ms.
+ Khi chuyén tir mirc “1” vé “0” : 1.2ms dén 4.8ms.
a) Modul vao s6 SM421,DI 16x24VDC.
Gid6i thigu:
- 16 dau vao duoc chia thanh 2 nhém mdi nhém gém 8 dau vao.
- Tbc do xir Iy rat nhanh 50ps.
- bién &p vao dinh muc 1a 24VDC.
- Puoc phan biét 16 ingoai va 16i trong.
- Lap trinh chuan doan .
- Lap trinh chuan doan bén trong.
- Lap trinh phan cimg bén trong.

- Léap trinh cho céc tré dau vao
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Hinhl.14. Hinh vé so do6 khéi va cdac diém déau ciia modul vao SM421,DI 16x24.

Cac thong sb ky thuat :

+ Kich thuéc WxDxH :25x290x210.

+ Trong luong : 600g.

+ S0 dau vao : 16.

+ Chiéu dai cap cho phép khong c6 bao vé tuong tng véi do tré dau vao :
0.1ms - max 20m
1.5ms - max 50m
3ms - max 600m

+ Chiéu dai cap c6 bao vé vo boc.

0.1ms - max 30m

2
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0.5ms - max/70m
3ms - max 1000m
+ DPién ap dinh muc 24VDC.
+ Dién ap cho phép 75VDC/60VAC.

+ Thoi gian tré cia cac nhom 0.05ms / 0.5ms  : 13 max 50pus.
+ Thoi gian tré ciia cac nhom 0.05ms /0.1ms  :  la max 70ys.
+ Cho > 0.5ms : la max 180ms.

Céc thong s6 can thiét cho viéc lya chon cac cam bién .
+bién &p vao

Di¢n 4p dinh mirc 24VDC.

Cho mirc “1” 1a 11V dén 30V,

Cho mirc “0” 1a -30V dén 5V.

+ Dong dién dau vao ,.

Cho mirc “1” 12 6mAdén 10mA
Cho muc “0” 1a < 6mA

+C am bi én cung ¢ 4p ngu dén ra .

So6daura:2.

Dién apravoitai: (-2.5Ma)
Dong dién ra dinh mtrc 1200mA
Dai dong dién cho phép : 0 t61 200mA
2).M6 dul ra sb .

Pé co thé giao tiép dugc trong
qua trinh xtr 1y, cac b6 CPU do1 hoi
cac by bién doi tin hiéu thanh muc
dién ap va dong dién sir dung trong
qua trinh. Cac modul ra sb c6 bd nhé
lvu trir cac dir li€u nhan duoc va

chuyén thong tin ndy t&i cac bo khuéch dai Hinh 1.15 . Cau hinh médul so
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Bo khuéch dai nay s€ tao ra khd nang dong cit can thiét. Vi bo khuéch
dai dién ap 1 chiéu , bao vé ngén mach bﬁng cac mach dién tr.Con véi bd
khuéch dai xoay chiéu , thi bao vé nge"m mach bé'mg cau chi

Khi lya chon cac modul ra sd, can phai xét té1 cong suét dong cat, mirc tai
dién ap cho phép va dong di¢n du , ¢ trang thai tin hi€u “o”dong dién nay
khéng duoc dudi han cho phép, nué khong bo phan thuc hién s& khong dap
ung duoc tin hi¢u dung(STOP).

Trong ché dd stop va ca trong thoi gian khoi dong thuc hién chuong trinh
Mot tin hiéu dau ra (OD) c6 thé lam vo hiéu hoa tit ca cac modul ra so
.Trong trang thai ndy cac modul ra s& khong cung cap 1 dién ap nao.

Thong s6 k¥ thuat ciia modul vao SM 432

+ Céac dau ra dung cho SIMATIC S7-400

+ Dung dé ndi téi cac van dién tir, cong tic to, dong co nho, dén va cac bo
khéi dong dong co nho.

+ C6 céc loai 16 va 32 dau ra.

s0 dau ra 16 16 32 32 16 16

dién ap tai|24VDC| 20t61 |24VDC |24VDC [120/230VAC |230/60VDC
dinh mrc 125VDC

1.2.1.5.Modul mé rong vao ra analog.
Modul twong ty 13 bd bién dbi
cac tin hi€u danh cho cic qua trinh
twong ty.Modul bién d6i cac tin
hi€éu tuong tu thanh cac tin hi¢u s6
dé xir 1y trong CPU clia cac tram
SIMATIC .Modul ra twong tu bién
d6i SIMATIC thanh céc tin hiéu Hinh 1.16 Cau hinh modul vao ra

“twong tu dé di tdi cac qua trinh |, vi

du nhu céc gia tri chinh dinh téi cac co cau chap hanh.
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Mbi dai luong twong tu vidu nhu cac dai luong do ludng hodc chinh dinh
chiém giir 1 kénh trong cac modul d6 c6 4,8 hay 16 kénh twong tng véi 8,16
hay 32 byte. Mot gia tri twong tu da s6 hoa dyoc biéu thi nhu 1 sb nguyén 16
bit. Cac modul twong tu tién tién cac thong tin chuan doan vé tinh trang cac
modul hoic cac thong tin vé gidi gan gia tri.

Cac modul tuong tu nén duoc dat ngoai bang trang thai qua trinh khi duoc
doc hodc ghi truc tiép. D6 13 truong hop mach diéu khién vong kin ma chu ky
xur 1y doc lap véi chuong trinh chinh.

Cac modul vao tuong tu.

Cac modul vao twong tu st dung phuong phap tich phan dé bién doi cac
tin hiéu twong tyu nhan dugc tir cac qua trinh thanh dai luong s6 .Tuy theo tan
s6 sit dung dién 4p (400/60/50/10 Hz) qua trinh s& bién ddi kéo
dai2.5/20/20/100miligidy. DO phan giai twong dbi cao (9/12/12/15) bit + dau
.Giai dién ap dong co ban dugc dit bang cac nim mi .St dung bd cong cu
STEP7HW dé diéu chinh cac gia tri 1 cach chinh xac.

a) Modul ma hiéu SM 431 , Al 8x13 bit

+ C6 8 dau vao cho do 4p va do dong

+ C6 4 dau vao cho do dién tré

+ Dai do ¢6 thé thay doi dugc .

+ D0 phan giai 13 bit

+ Khéi twong ty dugc cach ly tir CPU
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Hinhl.17 :Hinh khéi ciia médul vao SM 431, 8x13 bit cic diém dau dau vao

Céac modul ra analog.

Céac modul ra twong tu bién doi cac gia tri digital thanh dién ap va dong dién

analog cho cac qua trinh. Cac modul khéac nhau véi dai dién &p va dong dién

khac nhau. Cac tin hiéu bén trong va bén ngoai dugc cach ly nhau vé dién. Tur

d6 cac gia tri ndy chuyén sang bd bién d6i digital- analog dé bién thanh cac

dai luong analog trong khoang 0.8/1.5 ms va duoc chuyén t6i cac qua Gidi

thiéu 1 s6 modul vao Mddul ra twong tu SM 432, AO 8x13 bit.

Pac diém :

+C6 8 daura.

+ Cac dau ra biéu hién dudi dang dong va ap.

+ D0 phan dai 13 bit.

+ Puoc cach dién voi CPU va tai dién ap.

+ Pién ap cuc dai cho phép nam gitta cac kénh 1a 30 VDC.
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Hinh 1.18. Hinh khéi va cdc diém dau ddy ciia médul ra twong tw SM 432, AO

Céc thong s6 k¥ thuat ctia modul SM 432, AO 8x 13 bit:

Kich thudce: 25 x2 290 x 210.

Trong luong: 650g.

So6 daura: 8.

Chiéu dai cua cap: max 200m.

Pién 4p cung cap: 24 VDC.

Dai dién &p dinh murc : 24VDC.

Dién 4p cho phép:
+ Di¢n &p ra trung binh : 3VDC.
+ Dién 4p trung gian gitta M ANA va M interface: 75VDC/60VAC.
+ Dién 4p cach ly thtr nghiém:

- Dién 4p trung gian gitta BUS va L+/M: 2120VDC.

- Dién &p trung gian gitra BUS va Analog section: 2120VDC.
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- Dién ap Analog section va L+/M : 70VDC.

Dong dién tiéu thu:

+ Ngudn cung cap va tai L+ : Max 400Ma

+ Tu phia sau duong truc chinh : Max 150Ma.
Thoi gian co ban ( véi tat ca cac k énh cho phép ).

+ Trong dai dién ap 1V dén 5V: 3.36Ms.

+ Vi tat ca c4 dai khéc : 2.4Ms.
Thoi gian cai dat:

+ Vi tai la dién tré: 0.1Ms.

+ Voi tai la tu dién:  2.5Ms.

+ V&1 tai cam Ung: 0.5Ms.

Pién ap ra nam trong dai nhiét & cho phép :

+1V sai s 0.5%
+0V dén 5V sai $6 0.5%
+1V dén 5V sai s6 0.5%

D ong di énra: 20Ma  saisé 1%
+4mA t6i 20mA sais6 1%
Di¢ndptainhi¢tdo1a254d0o:

+1V sai sO 0.5%
0V dén 5V sai 6 0.5%
1V dén 5V sai sO 0.5%
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CHUONG 2.
CAU TRUC PHAN MEM CUA PLC S7-400

2.1. PHAN CHIA BQ NHO
Céc vung nh¢ cua PLC.

- Vung nhé chuong trinh : Chira chuong trinh cho ngudi st dung c6 thé
la RAM hay EEPRAM trong CPU hay trén thé nhd.

- Vung nh¢ lam viée : 13 RAM chira chuong trinh do vung nhé chuyén
qua.

- Vung nh¢ hé théng : phuc vu chuong trinh cho ngudi dung, bao gdm
timer, count hay vung nhé dit li¢u M.

Cu thé bo nhé ctia CPU S7-400 duoc chia ra 1am 3 vung chinh.

a) Vung nhéd chuong trinh img dung :

Ving nhd duge chia ra thanh 3 mién.

- OB: (Orangnisation Block ): Mién nhé chuong trinh t6 chirc.

- FC: ( Function): Mién nhé chuong trinh con dugc t6 chirc thanh céc
ham c6 bié hinh thirc dé trao ddi dit liéu v6i chuong trinh da goi.

- FB: (Function Block): Mién chita chuong trinh con duogc t6 chuc
thanh cac ham va c6 kha ning trao doi dit liéu voi 1 khdi chuong trinh
khac . Cac dit liéu can phai xay dyng thanh 1 khdi dir liéu riéng ( goi la
DB _ Data Block ).

b) Ving chita tham s6 ctia hé diéu hanh va ciia chuong trinh tng dung .

Ving nay duoc chia thanh cac mién khac nhau cuy thé 1a.

- T (Process image input ): Mién bo dém cac cong dir liéu vao so . Trude

khi thuc hién chwong trinh PLC s& doc tit ca cac gia tri logic clia tat ca cac

dau vao va cat ching vao ving nhd I.Chuong trinh tmg dung chi lay di

li¢u tir cong vao tir bo dém 1.
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- Q ( Proces image output ): Mién bd dém céac dit liéu cong ra sé . Két
thuac giai doan thuc hién chuong trinh , PLC s& chuyén cac gia tri logic
ctia Q t6i cong ra sd.

- M: Mién céc bién cd . Chuong trinh img dung st dung cac ving nhé nay

dé luu cac tham sb can thiét va co thé truy nhap vao no theo bit M ,byte
(MB), tur (W), hay tu kép (MD).
- T: Mién nhé phuc vu bd thoi gian bao gém vi€c luu trtr cac gia tri thoi
gian dit PV , gia tri thoi gian tirc thoi cing nhu gia tri logic dau ra cua b
thoi gian .
-C:Mién nhé phuc vu bd dém bao gém viéc luu cac gia tri dat trude PV
,gia tri dém tirc thoi CV, va gia tri dau ra cta bo dém.
- PI: Mién dia chi ctia cac cong vao modul tuong tir .
- PQ; Mién dia chi cho céc cong ra cho cac modul tuong tu.
¢) Vung chtra cac khoi dir lidu:
Vungnay dugc chia thanh 2 loai chinh:
- DB (Data Block ) : Mién chira dit liéu duoc t6 chire thanh cac khéi.
- L (Local Data Block ) : Mién chira cac dit liéu dia phuong duoc cac
khéi chuong trinh FB,FC,0B t6 chirc va sir dung cho cac bién nhap tic
thoi va trao doi dir liéu cua hinh thtc véi cac khoi chuong trinh da goi.
2.2. VONG QUET CHUONG TRINH

PLV thyuc hién chuong trinh theo chu trinh lip. Mdi 1 vong lip duoc
goi 1a 1 vong quét. Mdi vong quét dugc bit dau bang giai doan chuyén dir liéu
tir cac cong vao sé ti ving dém 4o 1, tiép theo 1a giai doan thuc hién chuong
trinh. Trong timg vong quét chuong trinh dwoc thyc hién tir Iénh dau tién téi
1énh két thuc ciia khdi OB1. Sau giai doan thyc hién chuong trinh 1a giai doan
chuyén cac noi dung ctia cac bd dém Q t6i cac cong ra sb .Vong quét duoc két

thiic bang giai doan truyén thong noi b va kiém tra 15i.
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Thoi gian can thiét ¢& PLC thuc hién 1 vong quét dugc goi 1a thoi gian vong

quét. Thoi gian vong quét 1a ¢b dinh

4. Chuyén

dir liéu tur 1. Nhap

b0 dém gitr liéu

ao ra tr ngoai

ngoai vi vi vao bo
2. Thuc

3.Truyén / hién

théng va chuong

tu kiém trinh

tra 10

Hinh 2.1 : Vong quet (scan) trong S7-400

1. Giai doan nhép gitr liéu tir ngoai Vi.

2. Giai doan thyc hién chuong trinh.

3. Giai doan truyén thong va tu kiém tra 15i.

4. Giai doan chuyén tor by dém 4o ra ngoai vi.
2.3. CAU TRUC CUA CHUONG TRINH

Chuong trinh cua S7-400 dugc luu trong bd nhd cua PLC ¢ vung danh
riéng cho chuong trinh va co thé duoc tao 1ap & hai dang cAu tric sau:

1.Lap trinh tuyén tinh :

Toan bo chuong trinh diéu khién chuong trinh nam trong mot khéi bo
nhé. Cau tric nay phu hop véi bai toan tu dong nho, khong phirc tap. Khoi
phai dyoc chon 1a khéi OB, 13 khdi ma PLC ludn quét va thuc hién cac 1énh

trong né thuodng xuyén, tir 1énh dau tién dén 1énh cudi cung va quay lai.
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\Vong quét
OB

Hinh 2.2 : Lap trinh tuyén tinh.

2. Lap trinh ¢6 cu tric.

Lap trinh c6 ciu trac 1a ky thuat cai dat thuat toéan diéu khién béng
cach phan chia nho thanh cac khdi chuong trinh con FC hay FB véi mot khoi
thuc hién mot nhiém vu cy thé cua bai toan diéu khién chung va toan bd khoi
chuong trinh nay lai dvoc quan 1y théng nhat bang mot khéi OB1.Trong khéi
OB1 ¢6 cac Iénh thuc hién goi nhiing khoi chuong trinh con theo thir tu phu
hop véi bai toan diéu khién dat ra .

Hoan toan tuong tu, mgt nhi¢ém vy diéu khién con dugc chia nhé thanh
nhiéu nhiém vy nho va cu thé hon nita , do d6 1 khdi chuong trinh con ciing
¢ thé dyoc goi 1a khdi chuong trinh con khac. Duy c6 1 diéu cam ky 1a
chuong trinh con khong bao jio goi dén chuong trinh chinh .Ngoai ra n con
han ché vé ngin xép ciia cac modul CPU khong dwoc to chitc chuong trinh
con goi 10ng vao nhau qué sd 1an ma modul CPU dwoc st dung cho phép

Pé don gian trong trinh bay, khi mot chuong trinh con nay duoc goi

mot chuong trinh con khac, ta s€ ky hiéu khoi chira 1énh goi 1a khoi me va
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klhdi dwoc goi 1a khéi con.Hinh dudi ddy mo ta quy trinh thuc hién 1 1énh goi
1 khéi con FC10 tir khdi me OBI.

. FC10
Chuyén FC10 vao

Work memory, cap phat

local block va gan gia /
/‘ tri tir OB1

OB1

CallFC10

'\ Tra tham trj vé OB1 .X04

FC10 va local block trong
work memory BE

Hinh 2.3: Quy trinh goi khdi con ctia OB1
Trong PLC S7-400 c6 4 loai khéi co ban .
+ Loai khdi OB: Khdi t6 chtrc va quan 1y chwong trinh diéu khién. CO

nhiéu loai khdi OB véi chic nang khac nhau.

+ Loai khéi FC: Khéi chuwong trinh voi nhimg chtrc ning riéng gidng nhur 1
chuong trinh con hodc 1 ham ( chuong trinh c¢6 nhiéu bién thirc ).

+ Loai khoi FB: La loai khéi FC dic biét c6 kha ning trao dbi 1 luong dir
ligu 16m véi cac chuong trinh khac .

+ Loai khdi DB: La khéi chira cac dir liéu can thiét dé thyc hién chuong

trinh. Céac tham s6 do nguoi dung tu dit.
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Ciperalting system

Linear prograrmming

Main program
=CE1

2.4. NGON NGU LAP TRINH
PLC S7-400 c6 4 loai ngdn ngir 1ap trinh co ban:

+ Ngon ngir “liét ké 1énh”, ky hiéu STL ( Statement lits ). Pay 14 dang ngdn
ngir 1ap trinh thong thuong ciia may tinh.Chuong trinh dugc ghép ndi nhiéu

cau lénh theo 1 thuét toan nhit dinh, mdi 1énh chiém 1 hang va co cAu tric

chung “ cau 1énh + toan hang “.

+ Ngon ngit “ hinh thang “, ky hiéu la LAD (Ladder logic ). Pay la dang
ngodn ngit d6 hoa thich hop véi ngudi quen thiét ké mach diéu khién logic.
+ Ngén ngit “hinh khéi” , ky hiéu FBD (Function Block Diagram ). Pay

cling 13 kiéu ngon ngir d6 hoa danh cho nguoi c6 thoi quen thiét ké mach diéu

khién so.

Structured programming

Main program

Ladder Statement List Function
Diagram LAD Block Diagram FBD
Q4.1
100 10.1 A — 1
& S o
( ) B =1
_ A 101 101 _
o _
10.2 103 A 10.2 10,2 |
— A 103 1o &
= Q4.1 Q4.1

Hinh 2.3 : Ba kiéu ngon ngit lap trinh cho S7-400.
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2.5. CAU LENH CUA PHAN MEM PLC S7 - 400
Ngon ngir STL caa S7-400.

1. Lénh A/AN

Lénh | Dia chiID Mo ta Do dai caa tir
A/AN [1/Q ab AND/AND NOT
M a.b Dau vao/dau ra 1*/2
L a.b Bit nhg 1**/2
DBX ab Bit vung dir li¢u 2
DIX ab |Bitdirliéu 2
¢ [d] Bit d4i tuong dir liéu 2
¢ [AR1,m] |Bo nhd-gian tiép,ving-bén trong 2
Bo dém-ind,ving-bén trong(AR1) 2
¢ [AR2,m] | Bo dém-ind,viing-bén trong(AR2) 2
vung-duong giao(AR1) 2
[AR1,M] vung-duong giao(AR2) 2
[AR2,M] Thong qua tham sb 2
Tham sd
+ Noi1 dung cua thanh ghi trang thai
BR | CC1 | CCO | OV oS OR STA RLO FC
Piéu kién - - - Yes - Yes Yes
Két qua - - - Yes | Yes Yes 1
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2. Lénh O/ON

Do dai
Lénh Pia chi ID Mo ta
cua twr
O/ON I/1Q ab AND/AND NOT
M a.b Pau vao/dau ra 1*/2
L a.b Bit bd nhé 1**/2
DBX a.b Bit dir liéu ving 2
DIX ab Bit dir li¢u 2
c [d] Bit d6i tuong dit liéu 2
¢ [AR1,m] |Bo nho-gian tiép.khu vuc- 2
bén trong 2
¢ [AR2m] |Bo dém-ind,khu vuc-bén 2
trong(AR1) 2
[AR1,M] Bo dém-ind,khu vuc-bén 2
[AR2,M] trong(AR2) 2
Tham sd Khu vuc-duong giao(AR1)
Khu vuc-duong giao(AR2)
Thong qua tham s6
Noi dung cua thanh ghi trang thai
BR | CC1 | CCO | OV | OS OR STA RLO FC
Picu kién - - - Yes Yes
Két qua - - 0 | Yes Yes 1
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3. Lénh X/XN

Pj dai
Lénh Pia chi ID Mo ta
cua tr
XIXN I/Q ab AND/AND NOT
M a.b Dau vao/dau ra 1*/2
L a.b Bit bd nhd 1**/2
DBX a.b Bit dir liéu ving 2
DIX ab Bit dir liéu 2
c [d] Bit d6i tuong dit liéu 2
¢ [AR1,m] |Bo nho-gian tiép,ving-bén 2
trong 2
¢ [AR2,m] |[Bo dém-ind,ving-bén 2
trong(AR1) 2
[AR1,M] Bo dém-ind,ving-bén 2
[AR2,M] trong(AR2) 2
Tham sd ving-dudng giao(AR1)
vung-duong giao(AR2)
Thong qua tham s6
Noi dung cua thanh ghi trang thai
BR | CC1 | CCO | OV (ON} OR STA RLO FC
Picu kién - - - Yes Yes
Két qua - - 0 | Yes Yes 1
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4. Cac Iénh bit logic tao nhanh song song

Lénh Dia chi ID M6 ta Do dai cua tir
A( AND dau ngodc trai 1
AN( AND NOT dau ngodc trai 1
O( OR déu ngoic tréi 1
ON( OR NOT dau ngoic trai 1
X( Danh riéng OR dau ngoic 1
trai
XN( Danh riéng OR NOT dau 1
ngoac trai
No1 dung cua thanh ghi trang thai
BR | CC1 | CCO oV | OS OR STA RLO FC
Piéu kién | - - - - - Yes |- Yes Yes
Két qua | - - - - - 0 |Yes Yes 1
5. Lénh ORing cia AND
Lénh Dia chi ID Mo ta Do dai cua tur
O Cong viéc ORing cua AND 1
cd cach mic theo dinh luat
AND truéc OR.
Noi dung cua thanh ghi trang thai
BR | CC1 | CCO ov oS OR STA RLO FC
Picu kién - - - - - - Yes Yes
Két qua - - - - Yes 1 - Yes
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6.Lénh logic sir dung véi TIMER va COUNTERS

Lénh Dia chi ID Mo ta D¢ dai cua tir

A/AN AND/AND NOT

T f Timer 172

T [e] Timer,b0 nhd-dinh dia chi 2

gian tiép
c f Counter 1972
C [e] Counter,b0 nhd,dinh dia chi 2
gian tiép

Timer Timer, counter.dinh dia chi 2

para.counter | thong qua tham sé.

para
Noi dung cua thanh ghi trang thai

BR | CC1 | CCO | OV OS OR STA RLO FC
Piéu kién | - - - - - Yes - Yes Yes
Kétqua |- - - - - Yes Yes Yes 1
Lénh Dia chi ID Mo ta Do dai cua tir

O/ON OR/OR NOT

T f Timer 1972

T Timer,bo nhd-dia chi gian tiép 12

[e]C Counter, 2

F Counter,bd nhod-dia chi gian 2

C [e] tiép

Timer para Timer/counter,dia chi qua 2

Counter para | tham s
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XIXN

Chuyén biét OR/ Chuyén biét
OR NOT

Timer 2
T f Timer,bd nhd-dia chi gian tiép 2
T Counter, 2
[e]C Counter,bd nhod-dia chi gian 2
F tiép
C [e]
Timer para | Bo dinh thoi chuyén biét vé 2
Counter para | OR/bo dém(dia chi qua tham
s0)
No1 dung cua thanh ghi trang thai
BR [CCl|CCO| OV | OS| OR | STA | RLO | FC
Diéu kién | - - Yes Yes
Két qua |- - 0 | Yes Yes 1
Lénh Dia chi ID Mo ta Do dai cua tir
A/AN == AND/AND NOT 1
O/OR OR/OR-NOT
XIXN EXCLUSIVE OR/
EXCLUSIVE-OR-NOT
Két qua=0
(A1=0 va A0=0)
>0 Két qua>0 1
(CC1=1va CC0=0)
<0 Két qua <0 1
(CC1=1 va CC0=0)
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<>0 Két qua 0 1
(CC1=0 va CCO0=1) hoac
(CC1=0va CC0=0)
<=0 Két qua <=0 (CC1=0 va 1
CCO0=1) hoac (CC1=0 va
CC0=0)
>=0 Két qua >=0 CCl=1 va 1
CC0=0) hoac (CCI1=0 va
CC0=0)
Noi dung cua thanh ghi trang thai
BR CC1 CCo ov oS OR STA RLO FC
Diéu kién Yes Yes Yes |- Yes Yes
Két qua - - Yes | Yes Yes 1

7.D4nh gia diéu kién sir dung AND/OR va EXCLUSIVE OR,tiép tuc

Lénh Pia chi ID Mo ta Do dai tir
A/AN AND/AND-NOT 1
O/OR OR/OR-NOT
XIXN EXCLUSIVE-OR/
uo EXCLUSIVE-OR/
Chi dan khong co céu trac
xu 1i (CC1=1,CC0=0)
0OS AND 0OS=1 1
BR AND BR=1 1
ov AND OV=1 1
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No6i dung cua thanh ghi trang thai

BR [CC1[CCO| OV | 0OS | OR [STA| RLO | FC
Piéu kién | Yes |Yes |Yes |Yes Yes Yes - Yes Yes
Kétqua |- - - - - Yes Yes | Yes 1
8. Lénh phat hién swon xung
Lénh Pia chi ID Mo ta Do dai tir
FP/FN 1.Q a.b Cuc duong/cuc am dugc chi 2
M a.b bao boi RLO =1.Bit dia chi 2
L a.b1l) | duoc chi dan cho bd nho bit 2
DBX ab 2
DIX ab 2
C [d] 2
C 2
[AR1,m] 2
C 2
[AR2,m] 2
[AR1,m] 2
[AR2,m]
Tham sd
No1 dung cua thanh ghi trang thai
BR CC1 | CCoO ov (ON) OR | STA | RLO FC
Piéu kié¢n | - - - - - - |- Yes -
Két qua | - - - - - 0 | Yes | Yes 1
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9.Lénh SET, RESET.

Lénh Pia chi ID M6 ta Pé dai tir
S Cai dit dia chi bit t6i 1 1V
Cai dat dia chi bit t&i 0 1Y
I/1Q ab Vao/ra 2
M ab Bo nhé bit 2
L ab Vung dir liéu bit 2
DBX ab Dt liéu bit 2
DIX ab Péi tuong dir liéu bit 2
c [d] Bo nho-gian tiép,ving-bén trong 2
¢ [ARLm] |bo dém-gian tiép,  vung-bén 2
c [AR2,m] |trong(AR1) 2
[AR1,m] b6  dém-gian  tiép,  vung-bén 2
[AR2,m] trong(AR2)
Tham s viing-giao nhau(AR1)
viing-giao nhau(AR2)
qua tham s
Noi dung cua thanh ghi trang thai
BR | CC1 | CCO | OV OS OR STA RLO FC
Piéu kién | - - - - Yes
Kétqua |- - - - - 0 |Yes 1
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10.Lénh Pau ra.

Lénh Dia chi ID Mo ta D¢ dai cua tir
= /IQ ab |GanRLO 1912
M  ab | Téidau vao/dau ra 1972
L a.b | Téibit bo nhd 2
DBX ab | Téi vang bit dir liéu 2
DIX ab | Téibitdi liu 2
c [d] Bo nhd-gian  tiép.ving-bén 2
c trong 2
[AR1,m] Bo dém-gian tiép. vung-bén
trong(AR1) 2
c Bo dém-gian tiép. vung-bén
[AR2,m] trong(AR2) 2
Vung giao nhau(AR1) 2
[AR1,m] Vung giao nhau(AR2) 2
[AR2,m] Qua tham s
Tham s6
Noi dung cua thanh ghi trang thai
BIE | Al A0 | OV | OS OR STA RLO FC
Picu kién - - - Yes - Yes Yes
Két qua - - - Yes Yes Yes 1
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11.Lénh TIMER

Lénh |DPiachilD | Mo ta bo dai tir
SP T f Khoi dong Timer bang xung trén bién 1Y

T [e] thay doi tir 0 toi 1

Timer para 2
SE T f Khoi dong Timer bing xung md rong 1Y

T [e] trén bién thay doi tir 0 téi 1

Timer para 2
SD T f Khoi dong Timer bang 4n ON chim 1Y

T [e] trén bién thay doi tir 0 toi 1

Timer para 2
SS T f Khoi dong Timer bang an giit lai ON 1Y

T [e] trén bién thay doi tur 0 téi 1

Timer para 2
SF T f Khoi dong Timer bang an OFF cham 1Y

T [e] trén bién thay déi tur 0 téi 1

Timer para 2

Noi dung cua thanh ghi trang thai

BR | CC1 | CCO | OV OS | OR | STA RLO FC

Pidu kién | - - - - - [ Yes -

Két qua | - - - - - 0 - - 1

Cau tric timer,tiép theo

Lénh | Dia chi ID Mo ta Do dai cuaa tir
FR [T [f] B6 dinh thoi kich hoat cho khai 1972

T [e] dong lai trén thay d6i bién tir 0 ti 1

Timer para 2
R T [f] Khoi dong lai timer 1972

T [e]

Timer para 2
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No6i dung cua thanh ghi trang thai

BR | CC1 | CCO ov OS OR STA RLO FC
Piéu kién | - - - - - - - | Yes -
Kétqua | - - - - - 0 - - |1
12.Lénh COUNTER
Gi4 tri ¢ém phai trong ACCU1_L trong dang ctia ma BC
Lénh Dia chi ID Mo ta Do dai cuia twr
S cC f Su thiét 1ap cua 1972
C [e] bd dém trén thay
Counter | d6i bién tir 0 t&i 2
para 1
R cC f Khéi dong lai bo dém tir 0 khi 1972
C [e] RLO =1
Counter 2
para
cu cC f Do 16n bo dém bai 1 trén bién 1912
C [e] thay d6i tir 0 t4i 1
Counter 2
para
CD c f Do giam bd dém bai 1 trén bién 1972
C [e] thay d6i tir 0 t6i 1
Counter 2
para

Noi dung cua thanh ghi trang thai

BR | CC1 | CCO | OV oS OR STA RLO FC

Piéu kién | - - - - - - |- Yes -

Kétqua |- - - - - 0 |- - 0
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Lénh Pia chi ID Mo ta Do dai caa tir
FR C f Kich hoat bo dém trén bién | 1V/2
C [e] thay d6i tir 0 t4i 1
Counter para 2

Noi dung cua thanh ghi trang thai

BR CCl |CCO| OV | OS OR STA RLO FC
Piéu kién | - - - - - Yes
Kétqua | - - 0 0
13. Lénh load
Lénh Dia chi ID Mo ta Do dai cua
tur

L Tai 1972
IB a Byte vao 1972
QB a Byte ra 2
PIB a Vung byte vao? 1312
MB a Bit nhé byte 2
LB a Vung byte dir li¢u 2
DBB a Byte dit liéu 2
DIB a Vi dy byte dit liéu dua vé ACCU1 2
g [d] B6 nhd-gian tiép,ving-trong 2
g [AR1,m] Thanh ghi-gian tiép,vung-trong(AR1) 2
g [AR2,m] Thanh ghi-gian tiép,vung-trong(AR2) 2
B[AR1,m] Vung-giao nhau(AR1) 2
B[AR2,m] Vung —giao nhau(AR2) 2
tham s Qua thong sb 2
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Tai 1912
W a Vao tir 19/2
ow Ra twr o, 2
PIW 2 Pham vi vao tur 1972
MW a Bit nho tir 5
LW 3 Vung dir li€u tir 5
DBW 2 dir liéu tur ‘ ’
DIW 2 vi du dir liéu tur dua vé ACCUI-L 5
h [d] Bo nhd-gian tiép,vung-trong 2
h [AR1,m] Thanh ghi-gian tiép,vung-trong(AR1) 2
h [AR2,m] Thanh ghi-gian tiép,vung-trong(AR2) 2
W [AR1,m] Vung-giao nhau(AR1) 2
W [AR2,m] Vung —giao nhau(AR2) 2
tham s Qua thong sb 2
Tai 1972
Ida Vao tir kép 1972
QD a Ra tir kép 2
PID a Pham vi vao tir kép ? 1912
MD a Bit nho tir kép 2
LD a Vung dir liéu tr kép 2
DBD a dir liéu tir kép 2
DID a vi du dir liéu tir kép dua vé ACCU1 2
i [d] Bo nho-gian tiép,ving-trong 2
i [AR1,m] Thanh ghi-gian tiép,vung-trong(AR1) 2
i [AR2,m] Thanh ghi-gian tiép,vung-trong(AR2) 2
D [AR1,m] Vung-giao nhau(AR1) 2
D [AR2m] Vung —giao nhau(AR2) 2
Tham sd Qua thong sb 2
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L Tai
k8 Hang sb 8bit dwa vé ACCU1-LL 1
k16 Hing s6 16bit dua vé ACCU1-L 2
k32 Hang sb 32bit dua vé ACCU1 3
Tham sd Hang s6 tai dua vé ACCU1 2
L 2#n Hang s6 nhi phan Tai 16 bit dua vé 2
ACCU1-L
Hang s6 nhi phan tai 32 bit dua vé 3
ACCU1
B#16#p Hang sO hecxa tai 8 bit dwa vé 1
ACCU1-L
L WH#16#p Hang s6 hecxa tai 16 bit dua veé 2
ACCU1-L
DW#16#p Hang s6 hecxa tai 32 bit dua veé 3
ACCU1
L ‘X’ Pic diém tai 1 2
‘XX’ Pic diém tai 2 2
XXX’ Pic diém tai 3 3
‘Xxxx’ Dic diém tai 4 3
L D#time value Tai IEC date 3
L S5T#time value | Hang so thoi gian tai S7(16 bit) 2
L |TOD#time value | Hang so thoi gian tai IEC 3
L T#time value | Hang s thoi gian tai 16bit 2
L C#count value | Hang so thoi gian tai 32bit 3
L B#(b1.b2) Hang s6 load counter(ma BCD) 2
L B#(b1,b2,b3,b4) | Hing s tai bang byte(b1,b2) 2
Hiang s6 tai bang 4byte(b1,b2,b3,b4) 3
L P# bit pointer Tai bit con trod 3
L L#integer Hang s6 tai 32 bit nguyén 3
L S6 thuc Tai dong-con tro so 3
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Str dung Iénh Load véi Timer va Counter

Lénh Dia chi ID Mo ta D¢ dai cua tir
L T f Tai gia tri thoi gian 1912
T (e)
Thong s6 timer Tai gia tri thoi gian(dia 2
chi qua thong sd)
L C f Tai gia trj dém 1912
C (e)
Thong s6 counter | Tai gia tri dém(dia chi qua 2
thong sd)
LC T f Téi gia tri thoi gian trong 1972
T (e) BCD
Thong so timer Tai gia tri thoi gian trong 2
BCD(dia chi qua thong
sO)
LC C f Tai gia tri dém trong BCD 112
C (e)
Thong so counter | Tai gia tri dém trong 2

BCD(dia chi qua thong

/4
A

s0)
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14. Lénh Transfer

Lénh | Dia chi ID M6 ta Do dai cua tur
T Chuyén ndi dung ctia ACCUI-LL
IBa toi. . 172
QB a Byte vao 1912
PQB a Byte ra 2
MB a Pham vi byte ra® 1912
LB a Bit nh¢ byte 2
DBB a Vung byte dir liéu 2
DIB a Byte dit lidu 2
Vi du byte dir li€u
g [d] Bo nho-gian tiép,ving-trong 2
g [ARL.m] | Thanh ghi-gian tiép,ving- 2
g [AR2.m] trong(AR1) 2
B [ARL.m] |Thanh ghi-gian tiép,ving- 2
B [AR2.m] trong(AR2) 2
Tham sd Vuing-giao nhau(AR1) 2
Vung —giao nhau(AR2)
Qua thong sb
T Chuyén noi dung cuia ACCU1-L téi
W Tir vao 1972
QW Tirra 1912
PQW Tur ra ngoai cung 2
MW Bit nhd tir 1972
LW Vung dir liéu tr 2
DBW Dtr ligu tur 2
DIW Mau dit liéu tur 2
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h [d] Bo nho-gian tiép,vung-trong 2
h [AR1,m] Thanh ghi-gian tiép,ving- 2
h [AR2,m] trong(AR1) 2
W [AR1,m] | Thanh ghi-gian tiép,ving- 2
W [AR2,m] trong(AR2) 2
Tham sd \Viing-giao nhau(AR1) 2

Vung —giao nhau(AR2)

Qua thong s6

Chuyén ndi dung cia ACCU1 t6i...
Ida T kép vao 1972
QD a Tir kép ra 1972
PQD a Pham vi tur kép ra 2
MD a Bit nhé tir kép 192
LD a Vung Tu kép dit li¢u 2
DBD a Tu dir liéu 2
DID a Vi du Tu kep dir ligu 2
i [d] Bo nho-gian tiép,ving-trong 2
i [ARL1.m] Thanh ghi-gian tiép,ving- 2
I [AR2.m] trong(AR1) 2
D [AR1.m] |Thanh ghi-gian tiép,ving- 2
D [AR2.m] trong(AR2) 2
Tham sd Vuing-giao nhau(AR1) 2

Vung —giao nhau(AR2)
Qua théng sb
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15. Lénh LOAD va TRANSFER cho thanh ghi dia chi.

Lénh Dia chi ID Mo ta D¢ dai caa tir
LAR1 Tai ndi dung tur....
- ACCU1
AR2 dia chi Thanh ghi 2
DBD a |tu kép dir licu
DID a | Vidu tur kép dir licu
m Hang sb 32bit
LD a | Vung dir liéu tur kép
MD a | Bitnhd tirkép ...trd vé ARI
LAR2 Tai ndi dung tur....
- ACCU1
DBD a | tukép dir licu
DID a | Vidu tu kép dit lidu
M Hang sb 32bit
LD a | Vung dir liéu tir kép
MD a | Bitnhé tirkép ...trd vé AR2
TAR1 - Noi dung Transfer tir AR1 trong 1
AR2 ACCU1 1
DBD a | dia chi Thanh ghi 2 2
DID a | tukép dirlicu 2
LD a | Vidu tu kép dir licu 2
MD a | Vung dir lidu tur kép 2
Bit nhé tur kép
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TAR?2

No6i dung Transfer trt AR2 trong
ACCU1

tur kép dir liéu

Vidu tu kép dir licu

Vung dir li€u tr kép

Bit nhé tir kép

N N NN

CAR

Chuyén ddi ndi dung cua ARI
va AR2

Lénh

bia chi ID

Mo ta

Do dai cua tu

STW

Trang thai tai tu

ACCU1

trong

No1 dung cua thanh ghi trang thai

BIE

Al | A0 | OV oS OR STA

RLO FC

Dieu kién

- - Yes

Yes Yes

Két qua

- - Yes Yes

Yes 1

16. Cac phép toan sé nguyén(16 bit)

Lénh

Dia chi ID

Mo ta

Do dai cua tir

+l

Cong 2 so6 nguyén(16 bit)(ACCUI-
L)=(ACCU1-L)+(ACCU2-L)

1

Trir 2 s6 nguyén tir lién tiép(16
bit)(ACCU1-L)=(ACCU2-L)-(ACCU1-L)

*

Nhan 2 s6 nguyén bang lién tiép(16
bit)(ACCU1)=(ACCU2-L)*(ACCU1-L)

/l

Chia 2 s6 nguyén bang lién tiép(16
bit)(ACCU1-L)=(ACCU2-L): (ACCU-L)
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No6i dung cua thanh ghi trang thai

BR | CC1 | CCO | OV oS OR STA RLO FC
Piéu kién - - -
Két qua Yes |Yes |Yes |Yes |Yes
17. Phép toan so nguyén (32 bit)
Lénh | Dia chi Mo ta Do dai
ID cua word
+D Cong 2 s0 nguyén(32  bit)(ACCUI- 1
L)=(ACCU2)+(ACCUL1)
-D Trr 2 s6 nguyén tr lién  tiép(32 1
bit)(ACCU1)=(ACCU2)-(ACCU1)
*D Nhan 2 s6 nguyén bang lién tiép(32 1
bit)(ACCU1)=(ACCU2)*(ACCU1)
/D Chia 2 sO0 nguyén bang lién 1
tiép(32
bit)(ACCU1)=(ACCU2)/(ACCU1
MOD Chia 2 sO0 nguyén bang lién 1
tiép(32bit) va tai du trong
ACCUIL:ACCU1)=du
cua[(ACCU2):(ACCU1)]
No1 dung cua thanh ghi trang thai
BR | CC1 | CCO| OV OS OR STA RLO FC
Piéu ki¢n - - - - -
Két qua - | Yes | Yes Yes | Yes
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18.Phép toan v6i diu phay dong (32 bit)

Lénh Dia chi ID Mo ta D¢ dai caa tir

+R Cong 2 sO  thuc(32bits) 1
(ACCU1)=(ACCU2)+(ACCU1)

-R Trir 1 s6 thuc tir liét ké(32bits) 1
(ACCU1)=(ACCU2)-(ACCU1

*R Nhan 1 sb6 thyc bang liét 1
ké(32bits)
(ACCU1)=(ACCU2)*(ACCU1

IR Chia 1 so thuc bang liét keé 1
(32bits)
(ACCU1)=(ACCU2)+(ACCU1

Noi dung caa thanh ghi trang thai

BR CC1 CCo ov oS OR STA RLO FC

Didu | - - . - - . -

19.Phép toan v6i dau phay dong (32 bit)

NEGR Pht dinh s6 thyc trong |1
ACCU1

ABS Tir dai luong dic trung cta s6 | 1
thuc trong ACCU1

No1 dung cua thanh ghi trang thai

BIE | Al A0 | OV oS OR STA RLO FC

Piéu kién | - - - - - Yes - Yes Yes

Két qua | - - - - - Yes Yes Yes 1
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20.Phép toan binh phwong va can bac hai (32 bit)

Lénh Dia chi ID | Mo ta Do dai cia word
SQRT Tinh myc binh phuong cua 1 1

sd thuc trong ACCU1
SQR Dang binh phuong cua so 1

thyc trong ACCUI1

Noi dung cta thanh ghi trang thai

BR | CC1

CCo | oV oS OR | STA | RLO FC

Pieu kién

Két qua

- Yes

Yes | Yes Yes -

21.Phép toan logarit(32 bit)

s6 thuc trong ACCUl dén
bo(=2.71828)

Lénh | Dia chiID Mbo ta Do dai ctia word
LN Danh ban chat logarit cua 1 1

s6 thyuc trong ACCU1
EXP Tinh dac trung ham ma cua 1 1

Noi dung cua thanh ghi trang thai

BR | CC1

CCo ov oS OR

STA | RLO | FC

Diéu kién

Két qua

- Yes

Yes Yes | Yes -
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22.Phép toan luwgng giac(32 bit)

Lénh | Dia chiID Mo ta Do dai word
SIN Tinh ham sin cua s6 thuc
ASIN Tinh ham arcsin cua so6 thuc
COS Tinh ham cos cta so thuc
ACOS Tinh ham arccos cua so thuc
TAN Tinh ham tang cta s thuc
ATAN Tinh ham arctang ctia so thuc

Noi dung cua thanh ghi trang thai

BR CC1 | CCO ov oS OR STA RLO FC
Piéu kién | - - - - - - - - -
Két qua | - Yes Yes | Yes | Yes - - - -
23.Phép toan véi hiang sb
Lénh | Dia chi ID Mo ta D0 dai trong words
+ 18 Cong hang s6 8 bit 1
nguyén
+ i16 Cong hang s6 16 bit 1
nguyeén
+ i32 Cong hang s6 32 bit 1
nguyeén
No1 dung cua thanh ghi trang thai
BIE Al A0 oV OS OR STA RLO FC
Piéu kién | - - - - - Yes - Yes Yes
Kétqua |- - - - - Yes Yes | Yes 1
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24.Phép toan so sdnh(16 bit nguyén)

Lénh | Dia chi ID Mo ta Do dai trong words
== ACCU2-L=ACCU1-L 1
<> ACCU2-L ACCU1-L 1
<| ACCU2-L<ACCU1-L 1
<= ACCU2-L<=ACCU1-L 1
>| ACCU2-L>ACCU1-L 1
>=| ACCU2-L>=ACCU1-L 1
Noi dung cua thanh ghi trang thai

BR | CC1 | CCO | OV (ON) OR STA RLO FC
Didu kién | - - - - -
Kétqua |- Yes | Yes 0 0 0 | Yes Yes

25.Phép toan so sanh (32 bit nguyén)

Lénh | Pia chi ID Mo ta D0 dai trong tir
== ACCU2-L=ACCU1-L 1
<>D ACCU2-L ACCU1-L 1
<D ACCU2-L<ACCUI1-L 1
<=D ACCU2-L<=ACCU1-L 1
>D ACCU2-L>ACCU1-L 1
>=D ACCU2-L>=ACCU1-L 1
No1 dung cua thanh ghi trang thai
BR | CC1 | CCO oV oS OR STA RLO FC
Piéu kién | - - - - -
Két qua | - Yes | Yes 0 - 0 | Yes Yes 1
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26.Phép toan so sanh(32 bit sé thuc)
So sanh 32 bit sd thuc trong ACCU1 va ACCU2.RLO =1 néu ché do 1a thoa

man.
Lénh | DPia chiID Mo ta Do dai trong tir
== ACCU2-L=ACCU1 1
<>R ACCU2-L ACCU1 1
<R ACCU2-L<ACCU1 1
=<R ACCU2-L=<ACCU1 1
>R ACCU2-L>ACCU1 1
>=R ACCU2-L>=ACCU1 1

No1 dung cua thanh ghi trang thai

BR CC1 | CcCo ov (ON) OR | STA | RLO FC

Pidu kién | - - - - - -

Kétqua |- Yes Yes | Yes Yes 0 |Yes |Yes 1

27.Phép toan 1énh dich chuyén

Lénh Dia chi ID Mo ta Do dai trong tir

sLw? Chuyén noi dung cua 1
ACCUI1-L té1 bén trai.Dinh

vi d6 duoc tro thanh tu do

SLW 0....... 15 duoc cung cap voi zeros

SLD Chuyén n6i dung cua 1
ACCUI t6i bén trai.Dinh vi

do duoc tro thanh tu do duoc

0...... 32 cung cap vdi zeros

SLD
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SRwW" Chuyén n6i dung cua 1
ACCUI1-L téi bén phai.Dinh
SRwW (| I 15 vi d6 duogc tro thanh tu do
duoc cung cip voi zeros
SRD Chuyén nd6i dung cua 1
ACCUI té1 bén trai.Dinh vi
SRD (| 32 do duoc tro thanh tu do duoc
cung cip voi zeros
ssI” Chuyén noi dung cua 1
ACCUL-L véi danh déu t6i
SSlI (. 15 bén phai.Binh vi d6 dugc trd
thanh ty do duoc cung cip
v6i biéu tuong(bit 15)
SSD 0....32 Chuyén n6i dung cua 1
SSD ACCU1-L vé6i danh dau téi
bén phai.Dinh vi d6 dugc tr&
thanh ty do duoc cung cip
v6i biéu tuong(bit 32)
Noi dung cua thanh ghi trang thai
BR | CC1 | CCO oV OS OR STA RLO FC
Picu kién | - - - - -
Két qua | - YES |0 0 - -
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28.Phép toan quay

Lénh | DiachiID Mo ta D¢ dai trong tir
RLD Xoay ndi dung cua ACCUI sang 1
RLD 0....32 bén tréi
RRD Xoay ndi dung cua ACCUI sang 1
RRD 0....32 bén phai
RLDA Xoay ndi dung cua ACCUI1 1 bit

t61 qua trai ché 46 ma bit CC1
RRDA Xoay ndi dung cia ACCUI 1 bit
t6i qua phai ché d6 ma bit CC1
Noi dung cua thanh ghi trang thai
BR | CC1 | CCO | OV oS OR STA RLO FC
Pieu kién - - -
Két qua YES | YES | YES -

30. Lénh dich chuyén va ting, giam ndi dung thanh ghi

Lénh Di:chhi Mo ta Do dai trong tir

CAW Co ciu dao chiéu bic cua byte trong 1
ACCU1-I

CAD Co ciu dao chiéu bic cua byte trong 1
ACCU1

TAK Hoan d6i noi dung cia ACCUI va 1
ACCU2

ENT No6i dung cia ACCU2 va ACCU3 da bi 1
thay d6i t6i ACCU3 va ACCU4

LEAVE No6i dung cia ACCU3 va ACCU da bi 1
thay d6i t6i ACCU2 va ACCU3

PUST Noi dung cia  ACCUI1 va 1
ACCU2.ACCU3 di bi thay do6i toi
ACCU2.ACCU3 va ACCU4
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Dia chi
Lénh D Mo ta D¢ dai trong tir

POP No1 dung cua ACCU2 va 1
ACCU3,ACCU4  di bi thay doi
t6iACCU1, ACCU2 va ACCU3

INC k8 Do tang ACCUI-LL 1

DEC |k8 b6 giam ACCUI1-LL 1

31.Lénh chuyén doi kiéu dir liéu

P dai
Lénh | DPia chi ID Mo ta
trong twr
BTI Chuyén doi ndi dung cia ACCUI-L 1
tir BCD (0 t6i +-999)t6i s6 nguyén
16bit
BTD Chuyén d6i ndi dung ctia ACCUIL-L 1
tr BCD (0 t&i +-9999999)t4i sb
nguyén kép
DTR Chuyén doi ndi dung cia ACCUI-L 1
tir sO nguyén kép t6i sb thuc (32bit)
ITD Chuyén doi ndi dung cia ACCUI-L 1
tir s6 nguyén (16bit) toi s6 nguyén kép
(32bit)

No1 dung cua thanh ghi trang thai

BR | CC1 | CCO | OV (ON) OR STA RLO FC

Diéu kién | - - - - - - -

Kéqua |- |- |- |- |- : :
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32.Lénh chuyén doi kiéu dit liéu

ITB Chuyén d6i ndi dung cia ACCUI-L tir |1
s6 nguyén(16bit) téi BCD tir 0 t6i +-999
DTB Chuyén ddi ndi dung cuia ACCUI-L tir |1

s6 nguyén kép(16bit) téi BCD tir 0 t&i +-
9999999

No6i dung cua thanh ghi trang thai

BR | CC1 | CCO ov (ON} OR STA RLO FC
Diéu ki¢n | - - - - - - - - -
Két qua | - - - YES |YES |- - - -
33. Lénh goi khoi
Lénh | PiachiID Mo ta t?o?:gliiir
CALL |FBq,DB(q |Cudc goi bit budc cta FB,v6i tham sb thay doi 12
CALL |[SFBq,DBq |Cudc goi bat budc ctia SFB,v6i tham so thay doi 2
CALL |[FCq Cudc goi bat budc ctia ham,véi tham so6 thay doi 1=
CALL [SFCq Cudc goi bat budc ctia SFC,v6i tham so thay doi 2
uc FBq Cudc goi bat budc ctia khdi,v6i tham so ra thay doi | 177
FCq Bo nhé-cudc goi FB gian tiép 2
FB[e] Bo nhé-cudce goi FC gian tiép 2
FCle] Cudc goi FB/FC qua tham s 2
Tham s
CC FBQ Diéu kién cudc goi cua khdi ma khong chuyén| 1Y°
FCq d6i tham s6 2
FB[e] B6 nhé-cude goi FB gian tiép 2
FCle] B6 nhé-cude goi FC gian tiép 2
Tham sb Cudc goi FB/FC qua tham sO
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No6i dung cua thanh ghi trang thai

BR | CC1 | CCO | OV oS OR STA RLO FC
Piéu kién | - - - - - - - - -
Kétqua |- - - - 0 0 1 - 0
34.Lénh két thic khoi
Lénh Dia chi ID Mo ta D¢ dai trong tir
BE Khéi cudi 1
BEU Khéi cudi,tuyét doi 1
Noi dung cua thanh ghi trang thai
BR | CC1 | CCO ov oS OR STA RLO FC
Piéu kién | - - - - - - - - -
Kétqua |- - - - 0 0 1 - 0
BEC Khéi cudi tuyét déi néu RLO=1
Trang thai cho:BEC BR CC1
Noi dung cua thanh ghi trang thai
BR | CC1 | CCO | OV oS OR STA RLO FC
Piéu kién | - - - - - - - Yes -
Kétqua |- - - - YES |0 1 1 0
35.Lénh nhay
Lénh Dia chi ID Mo ta D0 dai trong tir
Ju LABEL Budc nhay vo diéu kién 1
No1 dung cua thanh ghi trang thai
BIE Al A0 | OV OS OR STA RLO FC
Piéu kién | - - - - - Yes - Yes Yes
Két qua | - - - - - Yes Yes Yes 1
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Lénh nhay

JC LABEL Budc nhay néu RLO=1 1"
JCN LABEL 2
Budc nhay néu RLO=0
Noi dung cta thanh ghi trang thai
BIE| Al | AO | OV oS OR STA RLO FC
Piéu kién f - - - - - - Yes
Kétqua |- - - - - 0 1 1
JCB LABEL Budc nhay néu RLO=1 2
Luu RLO trong bit BR
JNB LABEL Budc nhay néu RLO=0 2
Luu RLO trong bit BR
No1 dung cua thanh ghi trang thai
BR | CC1 | CCO oV oS OR | STA | RLO FC
Piéu kién | - - - - - - - Yes -
Kétqua |- - - - - 0 1 1 0
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CHUONG 3.
NGHIEN CUU BO CHUYEN NGUON TU PONG ATS

3.1. KHAI QUAT CHUNG
1. Khai niém

ATS 1a thiét bj ty dong chuyéen d6i ngudn ( Automatic Transfer Switch )
ding dé chuyén ngudn chinh sang ngudn du phong khi ngudn chinh sat ra
trang thai 16i . Ngudn chinh xay ra 18i nhu mat pha, mét ngudn, nguoc thir ty
pha, dién ap cao hay thap hon gia tri cho phép ...vv.Néu ngudn du phong lay
tir nguon ludi khac thi ta co ATS loai luéi — ludi .Néu ngudn du phong 1a lay
tor may phat thi ta c6 loai ATS ludi — may phat, hodc ludi — ludi may phat .
2. Pic diém chung.

- Puoc st dung trong mang 3 pha 4 day hoac mang 1 pha.

- Cho phép chon ngudn wu tien trong hé théng mang dién c6 nhiéu ngudn.

- Tuy chon ché do diéu khién 1 xung( Impule ) hay dang mirc.

- Giam sat thap 4p hodc qua ap ctia nguoén dién chinh hay ngudn du phong.

- Giam sat tan s ciia ngudn dién ludi chinh va ngudn du phong.

- Lap trinh cac timer tri hodn, khai dong chuyén mach hay tit may phat.

- Lap trinh hoat dong theo thdi gian ngdy hay dém, ngay nghi , tuan ,
thang, nam.

- Hién thi cc thong sd (tan sd , dién 4p )cta ngudn chinh va nguén du
phong dung LCD.

- Hién thi cac trang thai nguén dién, chi béo su ¢ , trang thai test.

- Nguon dién hoat dong tir dién ap 160VAC t6i 250VAC tan sé 50Hz,
khong dung Accu hodc UPS.

- Tich hop dong bo thoi gian thuc, thdi gian hoat dong 2 thang néu mat

toan by nguon dién chinh va nguon du phong.
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3. Chirc nang co ban cua by ATS.
- Ty dong chuyén ngudn khi mat dién .
- Ty dong khoi dong mdy phat khi mat dién ludi .
- Qua trinh khoi dong mdy phat néu co su ¢ vé ludi thi dimg viée khoi
dong va dua ra tin hi¢u canh bao.
- Thye hién qua trinh kiém tra dién ap néu dat yéu cau thi thyuc hién dong tai.
- Bao vé mat pha, qua ap hay qua tai.
3.2. Phén loai va nguyén 1y diéu chinh.
1. Phan loai.
Dua vao ludi dién du phong ma ATS duoc chia ra lam hai loai chinh nhu sau.
+ ATS ludi — ludi Néu ngudn dién du phong 13 dwoc 14y tir ludi dién khac.
+ ATS luéi — may phat. Néu ngudn dién du phong 13 duoc ldy tir may
phat dién.
2. Nguyén Iy diéu chinh.
V6i ATS lu6i — ludi, qua trinh dién ra nhu sau: nguon dién lay tir ludi 1
va ludi II. Mach hoat dong hai ché d6 bang tay hodc tu dong. Khi ludi I bi

mat dién thi luéi II duoc dua vao hoat dong.

o o Sw2
Luwdi | Lwai ll ST Ty dong
N R1S1T1 N R2S2T2 6 TR1 Bang tay
+
CcB1 cB2 N
D> DIDED) gy +vee
. i FS4 il 19v
= o =8 1|2 | 3[4|5|6 1|2 |3[4|5]|6
FS1
< 6
FS1
7
Bo diéu khién ATS hoac AMF
[ [k1 [ [k2
Cont4|1]|2|3|4(5]|6
. *u 17 L
Run +Batt Start
12 Dén may phat
R3S3T3 N en may pha
7 8
L2$ LZ% XL4
N 3
Luwéi | Lwoi Il Tai lay tw Tai lay tw

lwdi dién may phat

Hinh 3.1: Mach dong luc ATS luéi - ludi.
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V61 ATS ludt — may phat, qua trinh xdy ra phtrc tap hon loai ATS ludi -
ludi vi ¢6 thém bd phan khoi dong, may nd duoc khoi dong, dién ap may phat
duogc thanh 1ap. Néu chit luong dién ap mdy phat dam bao, bo phén so sanh cap
tin hiéu cho bd PK va chuyén mach (CM) tac dong, chuyén mach tir ludi (I)
qua may phat. Thoi gian chuyén ngudn tir may ludi dién sang may phat trong
khoang thoi gian rit ngan (2 dén 5 gidy). Khi d6 co dién 4p may p, may phat
chay khong tai mot thoi ian dé 1am mat ( 3 dén 10 phit) rdi sau do tu tat.

Tai
L CI:-) I ® & ¢ S:M L
p—- ®_0—@—— 0
Nguén .LZ - Z L2 |Ngudn
may | - °” ® . | wei
phat ‘N-1 A ;N-2

Cét trung tinh néu can

®
Mach dwoc H
chon theo
nguon dién ap

xoay chiéu L b

3 S —~—
khé&i p Pong cong tac Bong céng tac
dong dén [ E———d¢ Tin hiéu to may phat to chinh

Tin hiéu F—‘—‘

. P \
may phat —_(_“J kh&i dong

Hinh3.2: Mach dong luc ATS ludi — may phat.
Qua trinh hoat dong:
Quang thoi gian t; tir thoi diém mat ludi dén khi may phat dién khoi dong véi
thoi gian ngan khoang tir 1 dén 5 gidy. Khi dién 4p may phat dat ¢& 0,8Udm,
bd dém thoi gian trong bo so sanh phia may phat bat dau tinh thoi gian va sau
khoang thoi gian t, ( khoang tir 1 dén 25 gidy), dé kiém tra xem dién ludi c6
dién tro lai khong néu ludi khong co dién thi tai duoc chuyén cho may phat
hodc ¢ thé dong tai trudc néu ta cé sir dung bd AVR dé 6n dinh dién ap khi
c6 tai v6i dién ap thap hon dién ap dinh muc. Sau d6 may phat chay dé thay
thé dién ludi. Pén khi co dién ludi thi t; 1a khoang thoi gian tir khi ludi phuc
hodi dén khi tai dugce chuyén tir may phat vé ludi chinh t; =(3 gidy dén 2 phut).

Thoi gian nay dai hon dé khang dinh chic chan luéi dién da phuc hoi on dinh.
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Thoi gian t, 12 thoi gian chay khong tai ciia may phat dién, chu yéu 1am ngudi
may phat dién, t,=(1 dén 2 phut). Dic biét 1a tit ca cac thoi gian trén co thé dé
dang thay d6i qua cac nat dat thoi gian.

B6 khoi dong dong co may phat dién c6 dac diém nhu sau: néu khoi
dong mat 1an thanh cong, no tro lai vé trang thai cho ban dau. Néu khoi dong
1an mot khong thanh cong thi sau thoi gian khai dong khoang tir 3 dén 4 gidy
may phat duoc khoi dong 1an hai. Néu khoi dong 1an hai khong thanh cong thi
sau thoi gian khai dong khoang tir 3 dén 4 gidy may phat duge khoi dong lan
ba. Néu khoi dong ba lan khong thanh cong thi s& ¢ tin hiéu canh bao ra
ngoai cho nguoi str dung biét va thiét bi sé tu dong khoa lai, khong khoi dong
nita. Néu khéi dong ba 1an ma 14n mot hodc 14n hai ma thanh cong thi thiét bi
s€ tu dong kho4 lai, khong khéi dong nira va may phat chay khoang thot gian
1a 20 gidy xem c6 dién ludi trd lai khong rdi dong cong tic to lai ngat luéi
khoi hé thong va may phét hoat dong.

3.3. Céu tric ciia by ATS.
Cau tric clia bd ATS dugc chia thanh cc khoi sau:
- Khbi ngudn diéu khién.
- Khéi tao dién ap mAau.
- Khbi bao vé thap ap mat pha hay cao 4p.
- Khébi chap hanh.

- Khbi tao thoi gian tré.

76



khoi nguon
diéu khién
A 4 A 4 A 4
dau vao > khoi tao khoi bao vé ) khoi tao
dién ap ba —> dién ap » thap ap mat »  Khoi < thoi gian tré
pha ' mau pha ...vv chap
hanh
| TN T . |

W

Tin hiéu diéu
khién

Hinh 3.3 : So d6 khéi cau tric cia b ATS

Gidi thiéu chirc nang cta cac khéi nhur sau.

- Khoi tao dién ap miu: Pau vao 1 tin hiéu dién ap ba pha xoay chiéu
dau ra 1a tin hiéu dién 4p miu mot chiéu. Co chuc ning lay tin hiéu dién 4p ba
pha chinh luu dua vao mach so sanh

- Khéi ngudn diéu khién: Pau vao 1a dién ap ctia mot pha bat ki dau ra 1a
dién 4p mot chiu cung cip ngudn mot chiéu cho mach diéu khién , dong thoi
tao ra dién ap chuan dé so sanh

- Khoi bao vé thap ap, mat pha, cao ap dau vao 13 hai tin hiéu dién ap
chuan va mau dé so sanh va dua ra tin hiéu diéu khién dén khoi chap hanh.

- Khéi chap hanh dau vao 1a nguén nudi va hai tin hiéu diéu khién dugc
dua toi hai khdi bao vé ap va khdi thoi gian, dau ra 1a tin hiéu diéu khién dong
co dé, dong co gat le, cong tic to .....

- Khéi thoi gian dau vao 1a ngudn nudi con dau ra 1 tin hiéu diéu khién

dén khdi chap hanh
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3.4. GIOI THIEU TONG QUAN VE BQ PIEU KHIEN ATS PIEN HINH

1. Mo ta:
AR

s
T ontroller
LINE 1 LINE 2

(o] (o]
Fauk Pawer

1.1 Mé td phin mdt trivée:

A
%
Vi

Y

- e,

MODE | TEST | ESC
oProg | S
O Auto ¥ *
O Controf

i
do © o

O Teston load =
O Test off load - )
Controls

W@ WO O

Hinh3.4: Hink vé mé ta mat trude cia bé dié khién ATS.

1- ESC: nut thoat.

2- Nut Enter.

3- LCD man hinh hién thi cac thong sb.

4- Power: chi thi nguén hoat dong.

5-“+” : D4u cong , nlit 4n ting gia tri.

6-“- : Dau trlr, nut an giam gia tri.

7- Fault: Chi thi c6 su cb xay ra.

8- LINE2: Chi thi nguén thtr 2 binh thuong
9- Led: Chi thi Switch dong nguon LINE2.
10- LINE 1: Chi thi nguén tht 2 binh thuong.
11- Chi thi Switch déng ngudén LINE1
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12- Chi thi hién & mode lap trinh.

13- Auto: Chi thi mode auto.

14-LOAD: Chi thi ngudn di ra tai.

15- Control: Chi thj test bang tay.

16-Test on load: Chi thi test h¢ thong c6 mang tai.
17- Test off load: Chi thi test hé thong khong tai .
18- MODE: Nt chon ché d6 lam viéc.

19- TEST: Nut test hoat dong hé théng.

2 Mat sau.

Made in Vignam Din cdng nghiép 3 pha 220380VAC/
50Hz, cdn th3n shock dién ob thé xdy ra

>

Ngd nhip tigp di€m, khdng ndi  Power Spply : 160-250VAGS(HZ
bat ky mlc dién &p vao ddy O-GEN : Relay 28E30VDG, 1AZ125VAC
= C-POS0, 0-POSI, C-POSH, COP2 : Relay

Sar 2233 2AE24UDT, 1AE1 25VAC
SSSEEE 0-GEN O-OP2 0-POSII 0-POSO 0O-POSI

-

18
17
16

ol bed Doy ol e £4 B-01 51 [ - 1708 £53 7Y V] B

Hink 3.5: Hinh vé mé ta mdt sau ciia bo diéu khién ATS.

L1,L.2,L3: Mang 3 pha 4 day cua LINE 1:

G1: Day pha thu nhat ciia may phat hoac LINE2:

1-2 O-POSI tiép diém chuyén mach Switch ATS sang vi tri 1:( dung
ngudn LINE1):

3-4 O-POSO0, tiép diém chuyén sang vi tri Switch ATS sang vi tri 0(cat tai
ra khoi ngudn):

5-6 O-POSIL. tiép diém chuyén sang vi tri Switch ATS sang vi tri II (dung
ngudn LINE2):

7-8 O-OP2 tiép diém ra phu tro theo yéu cau cta nguoi st dung:
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9-10 O-GEN: tiép diém ra khoi dong may phat loai ON/OFF:thuong ho:

11-12 Khoéng str dung:

13 1-OPSI tiép diém nhap trang thai Switch dang & vi tri 1(LINE1 d4 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 ctia ngudi sir dung:

17 1-OP2 tiép diém nhap tuy chon theo yéu cau ciia ngudi sir dung:

18 1-OPCOM, diém d4u day chung cho tit ca cac dau dau:

2. Tinh ning va cac thong s6 ky thuit ciia bd diéu khién ATS.
a)Tinh nang

Gidm sdt nguon di¢n, dién dp va tin sé::

+ Cho phép cai dat hoat dong trén mang :3 pha 4 day (3 PH ) hoac 1
pha(1PH):

+ Xét ngudn uu tién khi chay & ché do tu dong:

+ Tam cai dit mac dién ap hoat dong diinh muc cia bo diéu khién
:200VAC dén 240VAC:

+ Giam sat mic dién 4p ting pha cta ngudn dién chinh va nguon du
phong. Tam cai dat thap ap tir 80 t6i 90% , qua ap tir 102 toi 115% so véi
dién ap dinh muec.

+ Cai dit tan s6 diinh mrc cua ngudn dién :50Hz.

+ Giam sat tan s6 cua ngudn dién chinh va ngudn dy phong: Tam cai dat
thap tan s tir 40 t6i 49 Hz va qua tan so tir 51Hz toi 60Hz:

Cac timer lap trinh dwoc:

+Timer tri hoan khoi dong may phat .(T1-TDNE).
bam bao bo qua su c6 mat dién hoic giao dong nhét thoi cia nguén dién

chinh .Timer dugc kich hoat khi nguén dién chinh bi mat , nu€ nguon dién
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chinh ¢6 lai trong lac timer dang chay thi no s€ tu reset lai. Trong khoang thoi
gian ndy bd ATS controller dugc cung cap tir ngudn ndi bé trong, vi viy
khong can dung téi bo UPS hay bd Accu ung cdp them bén ngoai , ngudn ndi
duy tri trong 3 phut.
Tam cai dat (T1- TDES) :0 téi 60gidy (Mic dinh 1a 5s):
+ Timer tri hodn tir chuyén mach tir ngudn chinhs sang ngudn du phong (
T2-TDNE).
Pam bao ngudn du phong da hoat dong 6n dinh . Timer tinh tir lic ngudn
dy phong di san sang.
Tam cai dat (T2-TDNE):0 tdi 60s ( Mic diinh 5s).
+ Timer tri hodn vé vi tri “0” khi chuyén tir mach ngudn chinh sang
ngudn du phong.(T3-TONF).
Tam cai dit (T3-TONF) 0 t6i 20s (Mic dinh 0s).
+ Timer tri hodn mach nguon tir ngudn du phong sang ngudn chinh(T4-
TDEN)
Pam bao sy 6n dinh cua nguén dién chinh triroc khi thuc hién chuyén
mach .Timer tinh tir Iuc c6 ngu(‘A)n dién chinh tro lai .
Tam cai dat (T4-TDNE) :0 t¢i 30 min .(Mic dinh :2 min).
+Timer tri hodn chuyén mach vé vi tri “0” khi chuyén mach tir nguén duy
phong sang ngudn dién chinh (T5-TONR).
Tam cai dat (T5-TONR) :0 t6i 20s (Mac dinh :0s ).
+ Timer tri hodn tit may phét (cool-down) (T6-TDEC).
Cho phép may phat tiép tuc hoat dong chay khong tai sau khi transfer
Switch da chuyén sang nguon dién chinh .
Tam cai dat :0 téi 30min .(Mic dinh :4min)
Lap trinh thoi khoad biéu hoat dong
+ Cho phép thiét lap thoi gian hoat dong trong ngay ( thoi gian bat dau
va thoi gian két thuc).
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B0 ATS sé& nging hoat dong khi ndm ngoai khoang thoi gian hoat dong nay.
+ Ty dong kiém tra sy hoat dong ctia may phat ( hodc ngudn du phong)

theo lich.

Cai dit thoi gian kiém tra trong tuan : Khoang thoi gian ¢b dinh 1 tuan 1
lan , voi 1 ngay 1 1an, goi vakhoang thoi gian hoat dong;

Cai dit kiém tra hoat dong trong thang :Mot 1an 1 thang , v6i ngdy trong
thang , gid khoang thoi gian hoat dong.

Thiét 1ap kiém tra v6i hoat dong co6 tai hodc khong tai :

+ Kiém tra hoat dong ctia may phat bang tay .

Cho phép nguoi van hanh kiém tra hoat dong cia may phat ( hodc ngudn
du phong) véi cac ché d6 co tai hodc khong co tai.
Nim ngé ra tin hiéu diéu khién .

+ O-GEN(9-10) : ngd ra tiép diém khoi dong may phat kiéu ON/OFF,
thuong hé (NO).

+ O-POSSI(1-2) : ngd ra tiép diém chuyén mach sang ngudén mach
chinh.Lap trinh kiéu ngd ra Impulse mode hodc 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 hodc contactor mode.

+ O-OP2(7-8) : ngd ra tiép diém phuy, cho phép cai dit thyuc hién 1 sb cac
chirc nang:

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

-Chi c¢6 ngudn dién ap chinh dd sin sang( twong ty dén LED LINE-
1)(L1A).

- Canh bao ngudn du phong da san sang(twong tu dén LED LINE-2) (L2A).
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Ba ngd vao vi tri théng tin chuyén mach .
+ I-POSI (13-18):Transfer Switch dang ¢ vi tri 1:
+ 1-POSO0 (14-18): Transfer Switch dang ¢ vi tri “0”:
+ 1-POSII (15-18): Transfer Switch dang & vi tri II:
Hai ngé vao tin hiéu diéu khién :

+ 1-OP1(16-18), 1-OP2(17-18):Dang tiép diém, tuy theo 1ap trinh mdi ngd
thuc hién 1 churc nang:

- Nhan thong tin tir ngudn du phong d3 sin sang (dang tiép diém )(L2A).

- Piéu khién chuyén mach tir xa (Remote Transfer Control —RMT). Cho
phép chuyén mach tir ngudn dién chinh sang ngudn du phong trude khi timer
(T2-TDNE) két thiic:

- Test co tai tir xa. Bat dau thue hién chuyén mach khi ngd vao c¢o tin hi¢u
tich cuc , khi ngd vao khong tich cuc bo chuyén mach chuyén vé vi trf ban
dau

- Test khong co6 tai tu xa.Bat dau thuc hién khi ¢6 ngod vao tich cuc .

b) Thong s6 k¥ thuat:

Nguon cung cip cho ATS Controller:

+ Tir ngudn dién chinh (L1,L2,1.3,N): 280VAC max:

+ Tir nguon du phong (G1,N):280VAC max:

+ Tl ngudn ndi (bén trong ATS Controller ):Duy tri 3 phut khi mét dién
ngudén chinh va ngudn du phongchua kip khoi dong : Pic biét, ATS
Controller khong dung UPS va Accu bén ngoai:

Nguon cung cip cho dong ho thoi gian thuwe(Real Time Clock):

+ Tir nguon dién chinh hodc ngudn du phong.

+TUr ngudn ndi khi khong c6 ngudn dién chinh va du phong, thoi gian duy

tri 1a hai thang .
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Tiép diém Relay.

+ Tiép diém khoi dong may phat :Relay,2A/30VDC,1A/125VAC:

+ Tiép diém O-POS0,0-POSI.O-POSII Relay thudng, 2A/24VDC, 1A/125VAC.

+ Tiép diém phu O-OP2:Relay, 2A/30VDC,1A/125VAC.

Cdac ngo vao lap trinh dweoc: ( 1-POSO,I-POSII,I-OPI,1-OP2):Tin hiéu
dang tiép diém .Ngd vao chung cua cic ngd vao lap trinh duge [AI-OPCOM.

Luu y: Khong duoc két ndi bat ctr ngudn dién nao véi cac ngd vao nay.
3.5. CHUONG TRINH PIEU KHIEN

3.5.1.Gi6i thiéu so 0 két noi day dung cho contactor.

Commandl A mrimseoazovac C9SN
T L] FL
Command2 B =
~ ] =
[ —T
\ \
3 L1
ATS CONTROLLER 2 Lo
COM 1-OP2 1-OP1 I-POSI1 1-POSIO 1-POSI OGEN OOP2  O-POSIl  O-POSO 0-POSI E> -
18‘17‘16‘15‘14‘13‘12‘11‘10‘9‘3‘7‘6‘5‘4‘3‘2‘1 |
7 L1 g
2
P
bl al K 616263 N
| S S L |~
; P GEN
oM oion apton " Signal to start
© Generator

Hinh 3.6. So db két ndi cua bo diéu khién ATS
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Trong so d6 mach ATS dugc chia ra lam hai thanh phan chinh :

a) Phan mach lyc:

Phan mach luc bao gé)m mach nguén dién chinh d6 1a MAINS SUPPLY :

Mach cung cip dién chu dao cho tai trong sudt qué trinh 1am viéc, day la
mach dién 3 pha 4 day L1,L2,L3,N c6 trung tinh ndi chung véi trung tinh cua
ngudn dy phong.

Céc cau chi' F1 dung v6i muc dich bao vé khi hé thong xdy ra qua tai,
hay ngin mach. Contactor A ding dé dong cat mach dién cho tai dwoc cung
cap dién tir ngudn dién chinh.Contactor A nay can dam bao lién dong an toan
v6i contactor B phia ngudn dién dir phong dé tranh hién tuong trong cung 1
thoi gian ca hai ngudn dién déu duoc cung cip cho tai.

Phan mach luc phia ngudn dy phong 1a ngudn dién tir may phat GEN
Pay 1a may phat dién xoay chiéu 3 pha 4 day véi cac pha G1,G2,G3,
N.Nguén nay chi dugc dua vao str dung khi nguén dién chinh xay ra su cd va
1am viéc trong khoang thoi gian khic phuc su ¢6 phia ngudn dién chinh.

Thiét bi dong cat phia ngudn dién dy phong 1a contactor B. Contactor
dugc lién dong vdoi A ca vé dién va co khi. Ca hai contactor nay déu duoc
diéu khién boi bo ATS phat ra.

a) Phan mach diéu khién

Bo ATS la thiét bi diéu khién chi dao, n6 c6 nhiém vu giam sat cac thong
s6 k¥ thuat phia ngudn dién chinh va nguén dir phong dé dua ra céc tin hiéu
diéu khién hop Iy nham cung cip ngudn cho tai an toan tin cy va hiéu qua.

Cac cudn day A, B la cac cudn day tuong Umg cua cac contactor AvaB.
Viéc cap dién cho cac cudn day nay duoc iy tir b diéu khién ATS, ca hai
cudn day khong duge phép cip ngudn dong thoi. Cac tiép diém twong tng 1a
al, a2, bl. b2 la cac tiép diém phu cua A va B. V61 a2,b2 dung dé lién dong
khoa chéo vé dién cho 2 cudn diy, al,bl dung lam tin hiéu phan hoi dua vé

nham muc dich bao rang cac contactor da tdc dong.
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K 13 cudn ddy dung diéu khién cti dé may phat dién véi tiép diém thuong ho
tuong tmg: Tin hiéu & may phat duoc lay tir cap tiép diém O-GEN (9,10 ).

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

Chan tin hiéu (5,6) dung 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

Chan tin hi€u ( 8) dung lam chan COM

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

Chan tin hiéu ( 16 ) dung tuy chon dau vio2

Chén tin hiéu ( 17 ) dung tuy chon dau vao 1

Chan tin hi¢u ( 18 ) dung lam chan COM

Chén tin hiéu ( 15 ) dung lam phan hdi ctia contactor B

Chén tin hiéu ( 13 ) dung lam phan hdi cta contactor A

Ngoai ra cac chan L1,L.2,L.3,N 1a cac chan cép nguén dau vao cia bod
ATS lay tir lu6i dién chinh.

3.5.2. Nguyén Iy lam viéc ciia bd chuyén ngudn ATS:

B ATS duogc chia ra lam 3 qua trinh lam viéc nhu sau.

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

+ Giai doan 2: Qua trinh ty dong dé may phat dién san sang cap ngudn
cho tai tir ludi dién ngudn dy phong.

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

a) Giai doan 1:

Ta cp ngudn cho bd ATS lay tir ngudn dién chinh, khéi dong bo ATS
vao lam viéc.Luc nay ATS s€ tu dong kiém tra céc thong s6 cua ludi dién
chinh nhu 1a dong dién, dién 4p hay tan s6. Cac gid tri ndy dugc so véi cac gia
tri dinh mirc tuong ing nué dat bang gia tri dinh muc thi dat yéu cau va cé thé

san sang dong ngudn dién chinh vao cho tai. Trude khi dong may cat phia
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ngudn dién chinh thi bo thoi gian dém véi khoang thoi gian t1 nhdm muc dich
1a cac gia tri d6 dwoc 6n dinh hay chua. Ngoai ra, khi dong may cat A phia
ngudn dién chinh cling can phai thoa mén 13 may cit phia ngudn dién du
phong phai dwoc md ra an toan nhim dé tranh hién tuwong trong cingl thoi
gian tai dwoc cip ngudn dong thoi tir hai ludi dién.

b) Giai doan 2: Pay la giai doan cp tin hiéu dé may phat dién.

Trong qué trinh 1am viéc cua tai duoc cung cip dién tir ngudn dién chinh
ma c6 xay ra 1 su ¢ nao d6 nhu mét pha, qua ap, qua dong  vv thi bd chuyén
nguon ATS s& tu dong phat ra tin hiéu dé may phat dién dé san sang dua ludi
dién dy phong vao lam viéc.Bo khoi dong may phat co dic diém sau; Néu
khai dong 1 1an ma thanh cong, né s& tré vé trang thai chd ban dau. Néu khoi
dong 1 1an ma khong thanh cong thi bd dém thoi gian s& dém trong 1 khoang
thoi gian 3 dén 4 gidy rdi méi tiép tuc khoi dong 1an 2, néu khoi dong lan 2
khong dugc 1i s& dén 1an 3. Sau khi khai dong may phat 3 1an ma khog thanh
cong thi bo ATS s€ tu dong phat tin hi¢u canh bao ra bén ngoai cho nguoi van
hanh biét dé khic phuc su cb. Va lae nay by ATS sé tu dong khoa lai.

¢) Giai doan 3: Kiém tra cac thong s6 ctia ludi dién du phong dé sin sang
cap dién tir ngudn du phong cho tai.

Sau khi may phat dugc dé n6 thanh cong va chay trong 1 khoang thoi gian
cho toi khi dién 4p 6n dinh v6i muac dién ap khoang 0.8 Udm thi bo ATS sé&
bat dau kiém tra cac thong s6 cua ludi dién tir may phat. Néu cac thong sb
kiém tra da dat thi bo thoi gian bat dau dém trong khoang thoi gian réi méi
phat tin hiéu dong may cit B vao lam viéc. Viéc 1am nay nham dam bao ludi
dién dy phong da chay on dinh .Pdng thoi ciing can thoa méan ring may cat
phia ngudn dién chinh da dyoc ma ra an toan.

Trong qua trinh lam viéc cua tai iy ngudn tir phia may phat thi bo ATS v an

trong trang thai sin sang kiém tra ludi dién chinh néu c6 dién tro lai thi phai

87



dong ngudn dién trd lai tir ngudn dién chinh. Ngudn du phong & day chi 1am viée
trong khoang thoi gian ma Iudi dién chinh dugc khac phuc sy ¢d cho phép.
3.5.3.Bang thong ké cac dau vao ra ciia PLC:
a) Cac tin hiéu diu vao bao gom. ( dung cho truwdng hop tai dung
ngudn chinh hoic 1 ngudn phu khac).

1- Tin hi€u kho1 dong START.

2- Tin hiéu dung STOP.

3- Tin hiéu dimg khan cép.

4

Tin hiéu do ap tir phia nguon dién chinh.
5- Tin hiéu do ap tir phia ngudn dién du phong.
6

Tin hiéu do tan s6 tir may phat dién.
b) Cac tin hiéu ra:
1- Tin hiéu ra diéu khién contactorA.
2- Tin hiéu ra diéu khién contactor B.
3-Tin hiéu ra canh bao.
4-Tin hi€u dén bao tai lam viéc véi luoi dién chinh.
5- Tin hi€u bao tai lam viéc véi ludi dién du phong.
6- Tin hiéu cho ra dé cu dé may phat dién.
7- Tin hiéu bao tai 1am viéc voi ngudn 1a may phat dién.
8-du phong.
9- du phong.
Lua chon c4u hinh cho PLC.
CPU 412 - 2PD
Modun ngudn PS 32 x DC24V.
Modun vao s6 DI 16 x 16 bit.
Modun vao tuong tu Al 16 x DC 24V [2A.
Modun ra s6 DO 16 x DC 24V /2A.

+ Pugc tich hop sin: Hinh 3.7. Cdu hinh cia modul CPU
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- 72 KB cho chuong trinh
- 72KB cho dir liéu.
+ Bo nhé chuong trinh tmg dungduoc tich hop san
FEPROMCc6 kha ning nang cap RAM c6 thé mo rong.
256 KB RAM
-Véi thé nhé (FEPRAM) 1én téi 64 MB
-V6i thé nhd (RAM) 1én té1 64 MB.

+ Tho1t gian thuc hién
-thao tac voi bit. 0.2us

-thao tac véi tur. 0.2us

Hinh 3.8.Cdu hinh modul vao so
-phép cong dau phay tinh. 0.2us
-Phép cong dau phay dong. 0.2ps

+B0o dém S7 256
-Iya chon bo dém. TerCOtsi  C256
-mac dinh Tu CO to1 C7
-dai dém Tu 1 t6i 999
+ B0 dinh thoi S7 256
-lya chon bo diinh thoi Tu TO t61 T255
-mac dinh khong
-dai thot gian T 1ms té1 9990s
+ Ngon ngir 1ap trinh . STEP7 V5.0 SP2
(LAD,CSF,STL)SCL,CFC,GRAGH
+ Pién 4p cung cap. Dinh muc 24V
+ Dong ti€u thu tur S7-400 BUS 1.5A -1.6A
+ Dong du phong 10pA t61 300 pA
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+ Téc d6 truyén 12Mbit/s

+ S6 khe can tbi da 512

+ Dai dia chi t6i da 2KB

+ Kich thude 25x290x219
+ Khéi luong 700g

So dd két néi vao ra PLC.

oV 24V

start

(@
-

stop

emegency

tin hieu ap 1 (main)

tin hieu ap 2

tin hieu tan so may phat

tin hieu ap may phat

19985931
bhRbELLLL
REEERREE

<

o
=

EEEERD I
bebELLLL L

Hinh3.9. So dd két ndi dau vao PLC
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contactor A

contactor B

contactor dé may phat

Pen bao A lam viéc

Pen bao B lam viéc

Chudng canh bao

SEEREREE

Hinh 3.10. So dd két ndi dau ra PLC

91




3.5.4.Thuét toan diéu khién

a) Khi chua st dung may phat dién.

Bit _dy

A

y

Péng nguon

Yes
ul=1?
\ 4
T2
\ 4
Ma=1 Yes
Mb=0
\ 4
T4
v
Ma=0
Mb=1

v

A

y

Ket thuc

No

T1

uz2=17?

No

A 4

Canh bao
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b) Khi d3 str dung may phat dién 1am ngudn dy phong.

P
( Bit diu )
~—————

\ 4

DPoéng nguon

l

Yes No
v \ 4
Tl T2
Yes /L No
ar oS
\ 4 ‘ /
Ma=1 A 4 \ 4
Mb=0 T3 T4

Yes pA No

U2,F2=1?

s T6
¢ A 4
Ma=0 Ma= 0
Mb=1 Mb=0

Canh bao

\ 4 >
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Qui udce :

U1 = 1: Tin hiéu dién 4p phia ngudn chinh dat yéu cau.
U2 = 1: Tin hiéu dién 4p ngudn phu dat yéu cau.

Ma = 1: Contactor A dong mach cho tai.

Ma = 0: Contactor ngat tai ra khoi nguon.

Mb = 1: Contactor B dong ngudn cho tai.

Mb = 0: Contactor B ngat tai ra khoi nguon.

F2 = 1: Tan s6 may dién dat yéu ciu.

3.5.5.Chwong trinh diéu khién.

D ang STL.

a) Khi nguon phu la may phat dién xoay chiéu.

Network 1: start/stop
10.0: start
i0.1: stop
10.2: dung khan cap
A T 00

= L 200

A L 200

BLD 102

S M 00

A L 200

A(

ON I 0.1

O M 16

)

AN T 0.2

R M 00
Network 2: so sanh tin hieu ap 1
10.3: tin hieu vao ap 1
A M 00

A T 03
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= M 0.1
Network 3: tao thoi gian tre 1
A M 0.1

L  S5T#3S
SE T O

A T 07

R T O

L T O

T MW 100
LC T O

T MW 102
A T O

= M 02

Network 3: dong contactor A

A M 02

AN Q 0.1
= Q 00
= Q 03

Network 4: san sang de may phat
AN M 0.1

L S5T#6S

SE T 1

A T 07



= M 03
Network 5: de may phat lan 1

A M 03
AN Q 0.2
S M 04

Network 6: san sang de may phat lan2
A M 04

L S5T#3S

SE T 2

A T 07

R T 2

L T 2

T MW 100

LC T 2

T MW 102

A T 2

= M 05
Network 7: de may phat lan 2
A M 05

AN Q 02

S M 06

R M 04
Network 8: san sang de may phat lan 3
A Q 06

L S5T#3S

SE T 3

A T 07
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Network 9: de may phat lan 3
A M 07

AN Q 02

S M 1.0

R M 06
Network 10: chuong canh bao
A M 10

AN Q 02

= L 200

A L 200

BLD 102

= Q 05

A L 20.0

L S5T#4S

SE T 4

A 1 07

Network 11: reset he thong
A M 11
R M 1.0
R M 00
Network 12: tin hieu ra de may phat thanh cong
O M 04
O M 06
O M 1.0
= Q 02
A Q 02
L S5T#6S
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A T 07
R T 5

L T 5

T MW 100
LC T 5

T MW 102
A T 5

= M 12

Network 13: so sanh ap va tan so 2
A M 12
= L 200
L 20.0

= M 14
Network 14: san sang dong contactor B

A M 14

A M 13
L S5T#3S
SE T 6

A I 07



R T 6

L T 6

T MW 100

LC T 6

T MW 102

A T 6

= M 15
Network 15: dong contactor B

A M 15

AN Q 00

AN M 1.6

= Q 0.1

= Q 04
Network 16: dung toan bo he thong khi may phat ko dat yeu cau
A(

ON M 13

ON M 14

)

L S5T#3S

SE T 6

A I 07

b) Khi nguén phy 13 ludi dién khac may phat.

Network 1: khoi dong
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10.0: khoi dong
10.1: stop
10.2: dung khan cap
A(
O 1| 00
O M 00
)
AN 1 01
AN 1 0.2
= M 00
Network 2: so sanh ap 1
tin hieuap 1
A M 00
A | 03
A(
L MW 100
L MW 102

)
= M 01

Network 3: san sang dong nguon chinh
A M 01
L S5T#3S
SE T 0
A Q 05
R T 0
L T O
T MW 100
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LC T O

T MW 102
A T 0
= M 0.2
Network 4: dong nguon chinh
A M 0.2
AN Q 01
= Q 00
= Q 03

Network 5: so sanh ap nguon phu
10.4: tin hieu ap 2
AN Q 0.0

A | 04

A(

L MW 100

L MW 102

)
= M 03

Network 6: san samg dong nguon phu
A M 03

L S5T#3S

SE T 2

A Q 05

R T 2

L T 2

T MW 100

LC T 2
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T MW 102

A T 2

= M 04
Network 7: dong nguon phu
A M 04

AN Q 00
= Q o1
= Q 04

Network 7: canh bao
g0.0: nguon chinh
q0.1: nguon phu

A Q 00
A Q 01
= Q 05
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KET LUAN

Trong khoang thoi gian 12 tun 1am dé tai, d6 khong phai 1a khoang thoi
gian dai dé em c6 thé tong hop duoc nhitng kién thirc co ban ma cac thay, co
truyén dat trong sudt khoa hoc. Nhung d6 1a khoang thoi gian cho em tim
hiéu va tiép thu nhiing kién thirc co ban sau.

- Tim hiéu co ban vé bd diéu khién PLC S7 400, vé phan ctng va phan

mém, tir d6 rdt ra nhung uu nhuoce diém cua né so véi PLC di trude va
PLC khéac.Kha ning tng dung ctia né trong cac yéu cau cong nghé.

- Tim hiéu vé bo diéu khién ATS, Gmg dung vai tro cia n6 trong doi

song thuc té. Hiéu dugc cau tric co ban, nguyén Iy lam viéc.

- Két hop dugc tng dung cua PLC vao bo ATS dé dua ra chuong trinh

diéu khién hop 1y.

Do kién thuc vé ly thuyét con nhiéu han ché, kinh nghi¢m ngoai thuc té
chua c6 mic du co su cb géng, hon nita dé tai nay con la moi la so véi em .Do
vay ma em khong thé tranh duoc nhing thiéu sét, rat mong duogc sy dong gop
y kién cua cac thay co va cac ban.

Qua day em xin chan thanh cam on cac thay co trong khoa Pién da diu
dat chi bao truyén dat nhiing kién thirc qui bau cho ching em trong sudt thoi
gian khoa hoc. it biét 13 thay giao Ths Ping Hong Hai, da tan tinh giup do
em trong sudt thoi gian lam dé tai dé em hoan thanh ban d6 4n theo ding yéu
cau ndi dung va thoi gian di dit ra.

Em xin chan thanh cam on!
Sinh vién

Pong Van Hinh
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