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CHUONG 1: GIGI THIEU
1.1 Gigi thiéu PLC S7-300
1.1.1 Thiét bi diéu khién logic khd trinh.

Thiét bi diéu khién logic kha trinh (Programmable Logic Controller) 1
loai thiét bi thuc hién linh hoat cic thuat todn diéu khién s6 thong qua mot
ngdn ngit 1ap trinh, thay vi phéi thuc hién thuit todn d6 bing mach s6. Nhu
vay, PLC 12 mot bd diéu khién gon, nhe va dé trao ddi thong tin v6i moi trudng
bén ngoai (v6i cdc PLC khdc hoic may tinh). Toan bd chuong trinh diéu khién
dudc Iuu trit trong bd nhé cia PLC dudi dang cdc khdi chuong trinh va dudc
thuc hién theo chu ky ciia vong quét (scan).

CPU Bo nhd chuong trinh
™M
B x{ 1y trung tAm Timer
+
Bo dém Hé diéu hanh o
N Bo dém
vao/ra
Bit cg
Cdng vao/ra | BusciaPLC
onboard

Quén ly k&t ndi

Cdng ngdtva
d€m toc @6 cao

Hinh1.1. Ciu triic bén trong ctia mdt PLC

Pé€ thuc hién dugc mdt chuong trinh diéu khié€n, tit nhién PLC phai ¢
tinh ning nhu mot may tinh, nghia l1a phai ¢c6 mdt bo vi xi Iy (CPU), mot hé
diéu hanh, bo nhé dé luu chuong trinh diéu khién, dit liéu va tit nhién phai c6
cac cong vaofra d€ giao ti€p dudc vdi d6i tugng diéu khi€n va dé€ trao doi

Trang 1
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thong tin v§i moi trudng xung quanh. Bén canh d6 nhim phuc bai todn diéu
khién s8, PLC con phdi c6 thém mdt s& khdi chifc ning dic biét khac nhu bo
dém (Counter), bd dinh thdi (Timer) ... va nhitng khoi hAm chuyén dung.
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Uu di€m ctia by diéu khi€n lap trinh dugc so v6i diéu khi€n ndi day:
Tinh ning md rong: kha ning md rong xi ly bing cich thay ddi chuong
trinh 14p trinh mot cach dé dang.

Do tin cdy cao.

Cach k&t ndi cac thi€t bi diéu khién don gidn.

Hinh ddng PLC gon nhe.

Gid thanh va chi phi Iip dit thap.

Pht hgp v6i moi trudng cong nghiép.

Céc tng dung cia PLC trong san xuit va trong dan dung:

Diéu khi€n cdc Robot trong cong nghiép.

Heé thong x{r Iy nudc sach.

Cong nghé thuc pham.

Cong nghé ché& bi€n dau mé.

Cong nghé sdn xuat vi mach.

Diéu khi€n cdc may cong cu.

Diéu khién va gidm sat day chuyén san xuat.

Piéu khi€n hé thong dén giao thong.

1.2 Cdc module cua PLC S7-300.

D€ ting tinh mém déo trong cic tng dung thuc € ma & d6 phan 16n cac

doi tugng diéu khi€n cé sd tin hidu diu vao, dau ra ciing nhu ching loai tin
hiéu vao/ra khac nhau ma cac bo diéu khién PLC dugc thi€t k€ khong bi citng
hod vé ciu hinh. Ching dudc chia nhé thanh cic module. S& cic module dudc
st dung nhiéu hay it tuy thudc vao tirng bai toan, song tdi thiéu bao gid ciing c6

module chinh (module CPU, module nguén). Cdc module con lai la nhifng
module truyén nhan tin hiéu véi cic d6i tugng diéu khién, ching dudc goi 1a

cac module m& rong. TAt cd cdc module déu dugc g4 trén mot thanh Rack.

Module CPU:

Trang 2
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Pay 1a loai module c6 chita bd vi xir 1y, hé diéu hanh, bd nhé, cic bd thdi
gian, bd d€m, cdng truyén thong,... va cé thé co cac cOng vaofra s8. Céic cong
vao/ra tich hgp trén CPU goi 1a c6ng vio ra onboard.

Trong ho PLC S7-300, cac module CPU c6 nhiéu loai va dugc dit tén theo
bd vi xt 1y bén trong nhu : CPU 312, CPU 314, CPU 316,.... Nhitng module
cling mot bd vi xt Iy nhung khdc nhau s6 cdng vao/ra onboard cling nhu cac
khdi ham dic biét thi dudc phan biét bing cum chit cdi IFM (Intergrated
Function Module). Vi du nhu CPU 312IFM, CPU 3 14IFM,,....

Ngoai ra, con cb loai module CPU c¢6 hai cdng truyén thdng, trong dé
cOng tht hai dung d€ ndi mang phan tan nhu mang PROFIBUS (PROcess Field
BUS). Loai nay di kem v6i cum tut DP (Distributed Port) trong t€n goi. Vi du
module CPU315-DP.

Module mé rong:
Cac module md rong dugc thanh 5 loai :

1) PS (Power Supply): module ngudn 13 module tao ra ngudn c6 dién 4p 24Vdc
ciip ngudn cho cidc module khdc. C6 3 loai: 2A, 5A va 10A.

-
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Hinh1.2. So dd kh&i va sd dd ddu day clia module ngudn
PS307;2A (6ES7307-1BA00-0AB)

@ Dbeén chi thi ngu6n 24Vdc ® ON/OFF Switch 24Vdc
@ DPoOmino ndi day ngd ra dién dp 24Vdc
® Cau chibdo vé qud dong

@ Doémino ndi day vdi dién 4p 220Vac

Trang 3
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2) SM (Signal Module): Module m& rong vao/ra, bao gdbm :

a) DI (Digital Input): module md rong cong vio s6. S& ciac cong viao s6 md
rong c6 thé€1a 8, 16 hoic 32 tuy thudc vao tirng loai module.

— —

% g . i

7 7 B z:lim F R TTa mziE

Hinh 1.3. So d6 ddu day ctia module Hinh 1.4. So d5 d4u day clia module
SM221; DI 32 x DC 24V SM221; DI32 x AC 120V
(6ES7321-1BL0O0-0AA0) (6ES7321-1ELO0-0AA0)

@ S6 thtt tu cac ngd vao sd trong module
@ ben chi thi mic logic
® Busbén trong ciia module

b) DO (Digital Output): module m& rong cong ra s5. SS cac cong vao s& md
rong c6 thé 12 8, 16 hodc 32 tuy thudc vio tirng loai module.

N i = =lr

T et i ==

I + T : -

| - = S

S e | = =n
Hinh 1.5.S0 d6 ddu day clia module Hinh 1.6. SJ dd ddu day cia module
SM 322; DO 32 x 24 VDC/ 0.5 A; SM 322; DO 16 x AC 120/230 V/1 A;

(6ES7322-1BL0O0-0AA0) (6ES7322-1FH00-0AA0)
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Hinh 1.7. So d6 dau day clia module Hinh 1.8. So d6 dauday clia module
SM 322; DO 16 x Rel. AC 120/230 V; SM 322; DO 8 x Rel. AC 230V/5A;
(6ES7322-1HHO1-0AA0) (6ES7322-5HF00-0ABO)

@ S& thit ty cac ngd vao so trong module
@ ben chi thi mitc logic
® Busbén trong cia module

¢) DI/DO (Digital Input/Digital Output): module m& rong cdng vao/ra so.
S8 cac cong vao/ra s& md rong c6 thé 1a 8 vao/8 ra hodc 16 vao/16 ra
tuy thudc vao ting loai module.

a1 [ MY
-

il

— ® S& thtt ty cdc ngd vao s6 trong
= module

—{+ @  Deénchi thi mic logic

=2" @  Busbén trong cia module

sinplabebabpdadpte  duinbudabebnbed
O

Hinh 1.9. So d6 dau day clia module
SM 323; DI 16/DO 16 x DC 24 V/0.5 A,
(6ES7323-1BL0O0-0AAO0)
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d) Al (Analog Input): module md rong cong vio tuong tu. Ban chit ching
12 nhitng bd chuyén ddi tuong tu sang sd (ADC). S& cic cdng vao tudng
tr c6 thé 12 2, 4 hoic 8 tuy tirng loai module, s6 bit c6 thé 1a
8,10,12,14,16 tuy theo tirng loai module.

Vidu: Module SM 331; Al 2 x 12 bit; (6ES7331-7KB02-0AB0)
Cac dang tin hiéu do c dugc

-bién ap

-Dong dién

-Dién trd

-Nhiét do

Do phan gidi 12 bit

[l [
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Hinh 1.10. So d6 dau day cia module Hinh 1.11. So d6 dau diy cua module
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Hinh 1.12. So db dau diy clia module Hinh 1.13. So d6 ddu diy clia module
Khi tin hiéu vao 1a dién trd Khi tin hi€u vao la Thermocouple
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e) AO (Analog Output): module md rong cng ra tuong tw. Chiing 13 nhitng
bd chuyén ddi tir s6 sang tudng ty (DAC). S8 cdng ra tuong tu c6 thé 12 2
hodc 4 tuy tung loai module.

1 1
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Hinh 1.14. So dd ddu day clia module
SM 332; AO 4 x 12 Bit;
(6ES7332-5HD01-0ABO)

f) AI/AO (Analog Input/Analog Output): module m& rOng vao/ra tuong tu.
S& cic cong vao ra tuong tu c6 thé 13 4 vao/2 ra hodc 4 vio/4 ra tuy tirng
loai module.

3) IM (Interface Module): Module k&t noi.

M 355 B 365
RECENE SEMD

O

G/ﬁ DU\@

@ Inrack1

@ Inrack0

Hinh 1.15. So d6 diu day ctia module
IM 365; (6ES7365-0BA01-0A A0)
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Pay 12 loai module diing dé k&t ndi ting nhém cic module md rong thinh mot
khdi va duge quén 1y bdi mot module CPU. Thong thudng cdc module md rong
dugc g4 1ién nhau trén mot thanh rack. Mdi thanh rack chi c6 thé g4 dugc nhiéu
nh&'t 8 module md rong (khong ké module CPU va module ngudn). Mot module
CPU c6 thé 1am viéc nhi¢u nha't vdi 4 thanh rack va cac rack nay phai dudc noi
v6i nhau bing module IM.

4) FM (Function Module): Module c6 chitc ning diéu khién riéng nhu: module
diéu khién dong co budc, module diéu kién dong co servo, module PID....

5) CP (Communication Processor): Module truyén trong gitta PLC v6i PLC hay
gitta PLC véi PC.

1.2 Té chifc bd nhé CPU.
» Vung nhé chice cic thanh ghi: ACCU1, ACCU2, AR1, AR2,...

» Load memory: 1a ving nhd chiéa chuong trinh ng dung (do ngudGi st
dung vi€t ) bao gdm tat cd cdc khdi chuong trinh ing dung OB, FC, FB, cac
khdi chuong trinh trong thu vién hé thong duge st dung (SFC, SFB) va cdc khai
dit lieu DB. Viing nhd nay dudc tao bdi mot phan bd nhé RAM cia CPU va
EEPROM (néu c6 EEPROM). Khi thyc hién dong tac xo4 bd nhé (MRES) toan
bd cac khdi chuong trinh va khdi dit li€éu nam trong RAM s€& bi xo4. Cling nhu
vay, khi chuong trinh hay khdi dit liéu dugc d6 (down load) tir thi€t bi 1ap trinh
(PG, mdy tinh) vio module CPU, chiing sé dugc ghi 1én phain RAM clia viing
nhé Load memory.

> Work memory: la ving nhd chita ciac khdi DB dang dugc md, khoi
chuong trinh (OB, FC, FB, SFC, hoic SFB) dang dugc CPU thyc hién va phan
bd nhS cip phét cho nhitng tham s6 hinh thitc dé cdc khdi chuong trinh nay trao
ddi tham tri vdi hé diéu hanh va vdi cac khoi chuong trinh khac (local block).
Tai mot thdi di€m nhit dinh ving Work memory chi chita mot khdi chuong
trinh. Sau khi khdi chuong trinh d6 dudc thuc hién xong thi hé diéu hanh s& xo4
khéi Work memory va nap vao dé khdi chudng trinh k€ ti€p dé&n lugt dugc thuc
hién.
> System memory: la viing nhé chita cdc bd dém vao/ra s6 (Q, I), cic bién
cd (M), thanh ghi C-Word, PV, T-bit cia timer, thanh ghi C-Word, PV, C-bit
ctia Couter. Viéc truy cap, stta 10i dit lieu nhitng 6 nhé nay dugc phan chia
hodc bdi hé diéu hanh clia CPU ho#c do chuong trinh (ing dung.
C6 thé thay riang trong cdc ving nhd dudc trinh bay & trén khong c6 viing

nh6 ndo dudc ding 1am bo dém cho cic cdng vaofra tuong ty. N6i cach khac

Trang 8
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cac cong vao/ra tuong tu khong c6 bd dém via nhu viy mdi lénh truy nhép
module twong tu (doc hoic gii gia tri) déu c6 tic dung truc ti€p tdi cdc cong

vat 1y ctia module.

Bangl.1. viing dia chi va tAm dia chi

Tén goi

Kich thuGc truy cap

Kich thuéc tdi da (tuy
thudc vao CPU)

Process input image (1) I 0.0 +127.7
BO dém vao sé IB 0+127

Iw 0+126

ID 0+124
Process output image (Q) | Q 0.0 +127.7
B0 démra sd QB 0+127

QW 0+126

ID 0+124
Bit memory (M) M 0.0 +255.7
Vung nhé cG MB 0+255

MW 0+254

MD 0+252
Timer (T) TO +T255
Counter (C) CO +C255
Data block (DB) DBX 0.0 +65535.7
Khoi dit liéu share DBB 0 + 65535

DBW 0+ 65534

DBD 0+ 65532
Data block (DI) DIX 0.0 +65535.7

Trang 9
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Khdi dir liéu instance DIB 0 + 65535
DIW 0+ 65534
DID 0+ 65532
Local block (L) L 0.0 +~65535.7
Mién nhé dia phuong LB 0 + 65535
cho cdc tham s@ hinh LW 0 = 65534
thirc
LD 0+ 65532
Peripheral input (PI) PIB 0+ 65535
PIW 0+ 65534
PID 0+ 65532
Peripheral output (PQ) PQB 0+65535
PQW 0+ 65534
PQD 0+ 65532

Trit phan bd nhé EEPROM thudc ving Load memory va mdt phan RAM
tu nudi ddc biét (non-volatile) dung dé luu gilt tham s ciu hinh tram PLC nhu
dia chi tram (MPI address), tén cac module m& rdong, tit cA cdc phan bd nhd
con lai & ch€ dd mic dinh khong c6 kha ning tr nhé (non-retentive). Khi mat
ngudn nudi hodc khi thyc hién cong viéc xod bd nhé (MRES), toan bd ndi dung
clia phan bd nhS non-retentive s& bi mat.

1.3 Vong quét chuong trinh cua PLC.

PLC thyc hién chuong trinh theo chu trinh 13p. Mdi vong lip dudc goi la
vong quét (scan). Mdi vong quét dugc bit dau bing giai doan chuyén dif liéu
tif cdc cOng vao sO téi ving bd dém 4o I, ti€p theo 1a giai thuc hién chuong
trinh. Trong tirng vong quét, chuong trinh dugc thuc hién tir 1énh dau tién dén
lénh k&t thic cia khoi OB1 (Block end). Sau giai doan thyc hién chudng trinh
la giai doan chuyén cac ndi dung ctia bd dém 4o Q t6i cac céng ra s6. Vong
quét dugc k&t thiic bing giai doan truyén thong ndi bo va ki€m tra 13i.

Thdi gian can thi€t d&€ PLC thyc hién dugc mdt vong quét goi 1a thdi gian
vong quét (Scan time). Thdi gian vong quét khong co dinh, tirc 12 khong phéai
vong quét nao cling dugc thuc hi€n lau, cd vong quét dugc thuc hi€én nhanh tuy
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thudc vao s6 1énh trong chuong trinh dugc thuc hién, vao khdi dir lieu dudc
truyén thong... trong vong quét do.

AT

chuysn 417 Ligu o
rruyén. thdngz va X 7

= Glﬁ‘]lg vao i I
kifm 13 ngi g

B )

chuy&n 4o Ly thirz hign

ik Q i eding m\k_@é_/cumng nb

Hinh 1.16. Vong quét CPU

Nhu vay giita viéc doc dit liéu tir doi twong d€ xi 1y, tinh toan va viéc gl tin
hiéu diéu khién t6i d0i tugng c6 mot khodng thdi gian tré ding bing thdi gian
vong quét. N6i cach khac, thoi gian vong quét quyét dinh tinh thdi gian thuc
clia chuong trinh diéu khién trong PLC. Thdi gian vong quét cang ngin, tinh
thGi gian thuc cia chudng trinh cang cao.

N&u st dung cac khdi chudng trinh dic biét ¢ ch&€ do ngit, vi du nhu khai
OB40, OB80,... Chuong trinh ctia cic khoi d6 sé& dudc thyc hién trong vong quét
khi xuat hién tin hiéu b4do ngidt cuing chiing loai. Cic khdi chuong trinh nay c6
thé dugc thuc hién tai moi diém trong vong quét chit khong bi gd ép 1a phii &
trong giai doan thuc hién chudng trinh. Ching han n&u mot tin hiéu bdo ngit
xuat hién khi PLC dang & giai doan truyén thong va ki€m tra ndi bo, PLC s&
tam dirng cong viéc truyén thong, ki€m tra, d€ thuc hién khoi chuong trinh
tuong ng v4i khdi tin hiéu bdo ngit d6. V4i hinh thitc x& 1y tin hiéu ngdt nhu
vy, thdi gian vong quét sé cang 16n khi cang c6 nhiéu tin hiéu ngit xuat hién
trong vong quét. Do d6, d€ nang cao tinh thdi gian thuc cho chuong trinh diéu
khién tuyét d6i khong nén viét chuong trinh x& 1y ngit qua dai hoic qua lam
dung viéc st dung ch& dd ngit trong chuong trinh diéu khién.

Tai thoi diém thyc hién Iénh vao/ra, thong thudng 1énh khong 1am viéc
truc ti€p vdi cong vio/ra ma chi thong qua bd d€m 4o clia cdng trong viing nhé
tham s&. Viéc truyén thdong gifta bd dém 4o vSi ngoai vi trong cic giai doan 1
va 3 do hé diéu hanh CPU qudn ly. o) mot s8 module CPU, khi gip l1énh vao/ra
ngay lap tic, hé thong s& cho dirng moi cong viéc khéc, ngay cd chuong trinh
xtt 1y ngit, d€ thyc hién 1énh truc ti€p véi cong vao/ra.
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1.4. Cdu triic chuong trinh.

Chudng trinh cho S7-300 dudc luu trong bd nhd ctia PLC ¢ viing danh
rieng cho chuong trinh. Ta c6 thé dugc 1ap trinh v6ihai dang ciu triic khéc
nhau:

1.4.1. Lap trinh tuyé&n tinh

Toan bé chuong trinh di€u khi€n nim trong mot khdi trong bd nhé. Loai
1ap trinh c4u tric chi thich hop cho nhitng bai todn tw dong nhd, khong phic
tap.

oBll Lénh 2 |

Hinh 1.17. Vong quét PLC

Kh6i dude chon 12 khdi OB, 1a khdi ma PLC Iudn ludn quét va thuc hién céc
lénh trong né thudng xuyén, tir Iénh dau tién dé€n 1énh cudi cing va quay lai
lénh dau tién:

1.4.2 Lap trinh cau tric

Chuong trinh dugc chia thanh nhitng phan nhd v6i titng nhiém vu riéng
biét va cac phan nay nim trong nhitng khoi chuong trinh khdc nhau. Loai 1ap
trinh ¢6 ciu tric phit hgp v6i nhitng bai toan diéu khi€n nhiéu nhiém vu va
phitc tap. Cac khdi cobén :

e Khdi OB (Organization Block): khdi t6 chitc va quin 1y chuong trinh diéu
khién. C6 nhiéu loai khdi OB véi nhitng chitc niang khic nhau. Ching dugc
phin biét v6i nhau biing s6 nguyén theo sau nhém ky tw OB, vi du nhu OB1,
OB35, OBS0...

e Khdoi FC (Program Block): kh6i chuong trinh v6i nhitng chitc ning riéng biét
gi6éng nhu mot chuong trinh con hay modt ham (chuong trinh co ¢6 bi€n hinh
thitc). Mot chuong trinh Gng dung c6 thé c¢é nhiéu khoi FC va cic khoi FC
nay dudc phin biét v6i nhau bing s6 nguyén theo sau nhém ky tu FC,
ching han nhu FC1, FC2, ...

Trang 12

cuubuongThancoh§vien DH SPKT TP. HCM - http://www.thivieaspkt.edisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

e Khoi FB (Function Block): 1a khoi FC dit biét c6 khd ning trao d6i mot
lugng dit lidu 16n v6i cac khodi chuong trinh khdc. Céc dit liéu nay phai dugc
to chitc thanh khdi dir lidu riéng dugc goi 1a Data Block. Mot chuong trinh
ting dung c6 thé ¢6 nhiéu khdi FB va cdc khoi FB nay dudc phin biét véi
nhau biing s& nguyén theo sau nhém ky tw FB. Ching han nhu FB1, FB2, ...

e Khai DB (Data Block): khdi dit liéu can thi€'t d€ thuc hién chuong trinh. Cac
tham s6 clia khoi do ngudi st dung tu diat. Mot chuong trinh Gng dung c6 thé
c6 nhiéu khdi DB va cic khdi DB nay dudc phan biét vi nhau bing s
nguyén theo sau nhém ky tv DB. Chéng han nhu DB1, DB2, ...

Chuong trinh trong cdc khoi dugc lién k€t véinhau bing céc 1&€nh goi khoi
va chuyén khdi. Cac chuong trinh con dugc phép goi 1ong nhau, tifc it mot
chudng trinh con nay goi mot chuong trinh con khdc va tu chuong trinh con
dudc goi lai goi mot chuong trinh con thua 3.

FC7
< - < <
FCI
Heé / : :
Digu \ OBl ' < FC3 < < FB9
Hanh

< FB5

Hinh 1.18. LAp trinh ¢6 cau tric

1.4.3 Cdc khoi OB dic bigt.

1) OB10 (Tinme of Day Interrupt ): Chuong trinh trong khdi OB 10 s& dugc thuc
hién khi gi4 tri thdi gian clia dong ho thdi gian thuc nam trong mdt khodng
thoi gian da dugc quy dinh. Viéc quy dinh khodng thdi gian hay so l1an goi
OB10 dugc thuc hién nhd chudng trinh hé thong SFC28 hay trong bang
tham s6 cia module CPU nhd phan mém STEP 7.

2) OB20 (Time Relay Interrupt): Chuong trinh trong khoi OB20 sé dudc thuc
hién sau mot khoang thdi gian tré dat trude ké tir khi goi chuong trinh hé
thong SFC32 dé dit thdi gian tré.

3) OB35 (Cyclic Interrupt): Chuong trinh trong khoi OB35 sé& dugc thyc hién
cach déu nhau mot khoang thdi gian ¢6 dinh. Mic dinh, khodng thdi gian
nay 12 100ms, nhung ta c6 thé thay ddi nhd STEP 7.
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4) OB40 (Hardware Interrupt): Chuong trinh trong khoi OB40 s& dugc thuc
hién khi xuit hién mot tin hiéu bdo ngit tr ngoai vi dwa vao CPU thdng qua
cac cdng onboard dic biét, hoic thong qua cic module SM, CP, FM.

5) OBS80 (Cycle Time Fault ): Chuong trinh trong khoi OB80 sé& dudc thuc hién
khi thsi gian vong quét (scan time) vugt qua khoang thdi gian cuc dai da qui
dinh hoac khi c6 mot tin hiéu ngidt goi modt khdi OB ndo d6 ma khoi OB nay
chura két thiic & 14n goi trude. Thdi gian quét mic dinh 13 150ms.

6) OB81 (Power Supply Fault): Chuong trinh trong kh&i OB81 s& dugc thuc
hién khi tha'y c6 xuat hién 16i vé bd ngudn nudi.

7) OB82 (Diagnostic Interrupt): Chuong trinh trong khoi OB82 sé& dugc thuc
hién c6 sy ¢6 tr cic module m& rong vao/ra. Cdc module nay phai Ia cic
module c6 kha ning tu ki€m tra minh (diagnostic cabilities).

8) OB87 (Communication Faulf): Chuong trinh trong khdi OB87 s& dudc thuc
hién c6 xud't hién 18i trong truyén thong.

9) OB100 (Start Up Information): Chuong trinh trong khdi OB100 s& dugc thuc
hién mot 1an khi CPU chuyén tir trang thdi STOP sang RUN.

10)OB101 (Cold Start Up Information-chi vdi S7-400): Chuong trinh trong khoi
OB101 sé& dugc thyc hién mot 1an khi cong tit ngudn chuyén tir trang thai
OFF sang ON.
11)OBI121 (Synchronous Error): Chuong trinh trong kh&i OB121 s& dugc thuc
hién khi CPU phat hién thay 18i logic trong chudng trinh d6i sai ki€u dit lidu
hay 16i truy nhap khoi DB, FC, FB khdng ¢6 trong bd nhé.
12)OB122 (Synchronous Error): Chuong trinh trong khoi OB122 s& dugc thuc
hién khi ¢6 16i truy nhap module trong chuong trinh.
1.5 Ngon ngit 1ap trinh.
PLC S7-300 c6 ba ngdn ngit 1ap trinh cd ban sau:
» Ngon ngir 1ap trinh liét ké 1énh STL (Statement List). Pay la dang
ngdn nglr 14p trinh thong thuGng cta mdy tinh. Mot chuong trinh dugc
hoan chinh b&i su ghép ndi clia nhiéu ciu 1énh theo mot thuat todn nhit
dinh, mdi 1énh chi€m mot hang va c¢é cau tric chung “tén 1énh” + “to4n
hang”.
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> Ngbdn ngit 1ap trinh LAD (Ladder Logic). Pay 1a dang ngdn ngit db
hoa, thich hgp v6i nhitng ngudi 14p trinh quen véi viéc thi€t k€ mach diéu
khién logic.

» Ngon ngit 1ap trinh FBD (Function Block Diagram). Pay ciing 1a dang
ngodn ngit d6 hoa, thich hop cho nhitng ngudi quen thi€t k&€ mach diéu
khién s6.

> Ngon ngif 14p trinh Graph. Py ciing 12 dang ngdn ngit dd hoa, thich
hdp cho nhitng hé thdng tuan tr.

> Ngbdn ngit 1ap trinh SCL. Pay cling 1a dang ngdn ngit c4p cao, thich

hdp cho nhitng ngudi bi€t vi€t ngdn ngit cAp cao.

Trong PLC c6 nhiéu ngdn ngit 1ap trinh nhim phuc vu cho cic d6i tugng
stt dung khac nhau. Tuy nhién mot chudng trinh vi€t trén ngdn ngit LAD hay
FBD c6 thé chuyén sang dang STL, nhung ngudc lai thi khong. Va trong STL
c6 nhi€u Iénh ma LAD hoidc FBD khong cé. Pay ciing 1a th€ manh clia ngdn

ngtt STL:

Hinh 1.19. STL 12 ngdn ngit manh nhit

Ladder Diagram LAD | Stamentl list STL | Function Block
Diagram FBD

[0 il .1 Ml.0 Q0.1

: : A I 0.0
| ) i H g
| 1; H | m ox 1.0 |r.0— -
g Q 0.1
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CHUONG 2: NGON NGU LAP TRINH STL

2.1. Cau tric lénh
Nhu da biét, ciiu triic cia mot 1énh STL ¢6 dang
“Ténlénh” + “Toan hang”

Vidu:
Nhan: L PIW274  //Poc ndi dung cdng vao clia module Analog

P

ten I€nh todn hang
Trong d6é todn hanhg c6 th& 1a mor dit liu hoic mot dia chi 6 nhd.
2.1.1 Toan hang la di liéu

- Dt liéu logic TRUE (1) va (0) c6 do dai 1 bit.
Vidu
CALLFCI
In_Bit 1 = TRUE //Gia tri logic 1 dugc gdn cho bién hinh thitc In_Bit_1
In_Bit 2 = FALSE // Gid tri logic duoc gdn cho bién hinh thicc
In_Bit 2
Ret_val = MWO //Gid tri trd ve.

- Dit liéu s8 nhi phan.
Vidu
L 2#110011 //Nap s6 nhi phédn 110011 vao thanh ghi ACCUI
- Dit liéu la s6 Hexadecimal x ¢6 do dai 1 byte (B#16#x), 1 tit (W#16#x)
hodc 1 tir kép (DW#16#x).
Vidu
L B#I6#IE  //Nap sé 1E vao byte thdp ciia thanh ghi ACCUI
L W#I6#3A //Nap s6 3A2 vao 2 byte thdp ciia thanh ghi ACCUI
L DW#I6#D3A2E //Nap s6 D3A2E vao thanh ghi ACCUI

- Dit liéu 12 s6 nguyén x v6i do dai 2 bytes cho bi&n kiéu INT.

Trang 16

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Vi du
L 930
L -1025

Dir liéu 12 s8 nguyén x vdi do dai 4 bytes dang L#x cho bi€n kiéu
DINT.
Vidu
L L#930
L L#2047

- Dirliéu 1a s6 thuc x cho bi€n ki€u REAL.

Vidu

L 1.234567e+13

L  930.0
- Ditliéu thdi gian cho bién kiéu S5T dang gid _phiit_gidy_mili gidy.
Vidu

L S5T#2h_Im_Os_Sms
- Ditliéu thdi gian cho bién kiéu TOD dang gid:phit:gidy.
Vidu

L  TOD#5:45:00
- DATE: Bi€u di&n gi4 tri thdi gian tinh theo nim/thdng/ngay.
Vidu

L DATE#1999 — 12 - 8.
- C:Biéu dién gia tri s6 d€m dat tru6c cho bd d&m.

Vidu
L C#20
- P:Ditliéu biéu dién dia chi ctia mot bit 6 nhd.
Vidu
L P#Q0.0
- Dir liéu “ki tu”.
Vidu
L ‘ABCD’
L ‘E

Trang 17

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM

2.1.2 Toan hang la dia chi.
Dia chi 6 nhg trong S7_300 gdm hai phan: phan chit va phin sd. Vi du:

PIW 304 hoidc M 300.4
phan chir phan s& phan cht  phan s0

a. Phén chit chi vi tri va kich thudc ciia 6 nhg.
Chiing c6 thé la:

M: Chi & nhé trong mién cac bi€n cd c6 kich thuéc 1a 1 bit.

MB: Chi & nhé trong mién cdc bién ¢d ¢6 kich thudc 1a 1 byte(8 bits).
MW: Chi & nhé trong mién cdc bi€n cd cb kich thudc 1a 2 bytes (16
bits).

MD: Chi & nhé trong mién cic bi€n cd cd kich thuGc 1a 4 bytes(32
bits).

I: Chi 6 nhd ¢6 kich thudc 1 bit trong mién bd dém cdng vao so.

IB: Chi 6 nhé c6 kich thuéc 1a mot byte trong mién bo dém cong vao
$0.

IW: Chi 6 nhé ¢6 kich thudc 1a mot tif trong mién bd dém cong vio so.
ID: Chi 6 nhé c6 kich thudc 1a hai tif trong mién bd dém cong vio s6.
Q: Chi 6 nh6 c6 kich thudc 1 bit trong mién bé dém cdng ra so.

QB: Chi 6 nh§ c¢6 kich thudc 1a mot byte trong mién bd d&m cong rasd.
QW: Chi 6 nhé c6 kich thudc 1a mot tir trong mién bo dém cong ra s6.
QD: Chi 6 nhé c6 kich thudc 12 hai tir trong mién bo dém cdng ra sd.
PIB: Chi 6 nhd c6 kich thuGc lbyte thudc viung peripheral input.
Thudng 1a dia chi cdng vao clia cic module tuong tu (I/O external
input).

PIW: Chi 6 nhé ¢6 kich thuGe 1 tir (2byte) thudc viung peripheral input.
Thuong 1a dia chi cdng vao clia cic module tuong tu (I/O external
input).

PID: Chi 6 nhé ¢6 kich thuc 2 tir (4bytes) thudc viung peripheral input.
Thuong 1a dia chi cdng vao clia cic module tuong tu (I/O external
input).

PQB: Chi 6 nhé ¢6 kich thudc 1 byte thudc vung peripheral output.
Thudng 1a dia chi cong ra clia cdc module twong tu (I/O external input).
PQW: Chi 6 nhG c6 kich thuGc 1 tir (2bytes) thudc vung peripheral
output. Thudng 13 dia chi cdng ra/vao clia cac module tuong tu (/O
external input).
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- PQD: Chi 6 nhG c6 kich thuGc 2 tir (4bytes) thudc vung peripheral
output. Thudng 13 dia chi c6ng ra vao clia cic module tudng tu (I/0

external input).
- DBX: Chi 6 nhé c6 kich thuée 1 bit trong khoi dit liéu DB dugc md

bing 1énh OPN DB( open data block)

- DBB: Chi 6 nhé ¢6 kich thuc 1 byte trong khoi dit liéu DB dugc mé
bing 1énh OPN DB( open data block)

- DBW: Chi & nh§ c6 kich thudc 1 tir trong khoi dit liéu DB dugc mé
bing 1énh OPN DB( open data block)

- DBD: Chi & nhé ¢6 kich thude 2 tir trong khdi dit liéu DB dugc mé
bing 1énh OPN DB( open data block)

DBx.DBX: Chi tryc ti€p 6 nhé c6 kich thuc 1 bit trong khdi dit ligu
DBX, vdi x 1a chi s6 cda khdi DB.Vi du:pas.pBx 1.6

DBx.DBB: Chi tryc ti€p 6 nhd c6 kich thude 1 byte trong khdi dir ligu
DBx, vdi x 1a chi s6 cia khdi DB.Vi du:pss.pss 1.

DBx.DBW: Chi tryc ti€p 6 nhé c¢6 kich thudc 1 tif rong khdi dit ligu
DBx, vdi x 1a chi s8 cda khdi DB.Vi du:pas.0Bw 1.

DBx.DBD: Chi tryc ti€p 6 nhS cé kich thudc 2 tr trong khoi dit ligu
DBX, véi x 12 ¢chi s6 cda khdi DB.Vi du:pss.psp 1.

DIX: Chi 6 nhé ¢6 kich thuéc 1 bit trong khdi dit liéu DB dugc mé

bing lénh OPN DI(Open distance data block)

- DIB:Chi & nhd c6 kich thuéc 1 byte trong khoi dit liéu DB dudec mé
bing 1énh OPN DI(Open distance data block)
DBW:Chi 6 nhé c6 kich thude 1 tir trong khoi dit lieu DB dugc mé
bing 1énh OPN DI(Open distance data block)

- DBD:Chi 6 nhé ¢6 kich thugc 2 tir trong khdi dit liéu DB dudc md bing
1énh OPN DI(Open distance data block)

- L: Chi 6 nhd c6 kich thugc 1 bit trong mién dit liéu dia phudng (local
block) cia cac khoi chuong trinh OB,FC,FB.
- LB: Chi 6 nhé ¢6 kich thuéc 1 byte trong mién dit liéu dia phuong
(local block) ctia cac khoi chuong trinh OB,FC,FB.
- LW: Chi 6 nhé c6 kich thugc 1 tir trong mién dif liéu dia phuong (local
block) cia cac khoi chuong trinh OB,FC,FB.
- LD: Chi 6 nhé c¢6 kich thuéc 2 tir trong mién dit liéu dia phuong (local
block) clia c4c khdi chuong trinh OB,FC,FB.
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b. Phdn s6 chi dia chi ciia byte hodc ciia bit trong mién nhé da xdc dinh.

- N&u 6 nhé da dugc x4c dinh thong qua phan chit 12 ¢6 kich thudc 1 bit
thi phan s s& gdm dia chi clia byte va s& thit tu clia bit trong byte d6
dudc tach v4i nhau bing ddu cham. Vi du:

I 1.3 //Chibitthit 3 trong byte I ciia mién nhd bé dém cong vao
56

M 101.5 // Chibit thit 5 trong byte 101 ciia mién cdc bién co M.

Q 4.5 /Chibitthu 5

- Trong trudng hdp 0 nhG da dugc xac dinh la byte, tir hodc tir kép thi
phin s6 s& Ia dia chi byte diu tién trong mang byte cud d nhé do.

Vidu
DIB15  // Chi 6 nhd c6 kich thudc 1 byte (byte 15) trong khéi DB da

dugc mé bang lénh OPN DI
DBW 18 // Chi 6 nhd cé kich thuoc 1 tic gom 2 bytes 18 va 19
trong khéi DB dd dugc mé bing [énh  OPN DB
DB2.DBW 15 // Chi 6 nhd co kich thudc 2 bytes 15 va 16
trong khoi dit lieu DB2.
MD 105 // Chi b nhd cé kich thudc 2 tix gom
4 bytes 105, 106, 107, 108 trong mién nhd cdc bién co M.

2.1.3 Thanh ghi trang thai
Khi thyc hién 1énh, CPU sé& ghi nhin lai trang thdi cia phép tinh trung
gian cling nhu cia k&€t qud vao mot thanh ghi dic biét 16 bits, dudc goi l1a
thanh ghi trang thai ( Status Word). Mic du thanh ghi trang thai nay c6 do dai
16 bits nhung chi st dung 9 bits vdi ciu tric nhu sau:
8 7 6 5 4 3 2 1 0
|BR|cC1|cco|ov|os|OR|STA |RLO |FC |

e FC (First check): Khi phai thyc hién mot diy cic 1énh logic lién ti€p nhau
gdm cédc phép tinh A,v va nghich ddo, bit FC c¢6 gid tri bing 1. N6i cdch
khac, FC =0 khi ddy 1énh logic ti€p diém vira dudc két thic.

Vidu:

A 102 J/JFC=1

AN 103 //FC =1

= Q40 /FC=0

e RLO (Result of logic operation): K&t qua tirc thdi ctia phép tinh logic vira
dugc thuc hién. Vi du I€nh

A 103
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- Néu trude khi thuc hién bit FC = 0 thi ¢6 tdc dung chuyén ndi dung cia
cdng vao s6 1 0.3 vao bit trang thdi RLO.

- N&u tritgc khi thyc hién bit FC = 1 thi ¢6 tac dung thuc hién phép tinh A
giita RLO va gid tri logic cdng vao I 0.3. K&t qua cha phép tinh dugc ghi lai
vao bit trang thdi RLO.

e STA (Status bit) : Bit trang thai nay luén c6 gia tri logic cla ti€p diém dugc
chi dinh trong 1énh. Vidu cd hai lénh:

A 103

AN 10.3
déu gin cho bit STA cling mot gid tri 1a noi dung ctia cong vao s 10.3.

e OR: Ghi lai gid tri cia phép tinh logic A cudi cling dugc thuc hién dé phu
gitp cho viéc thuc hién phép todn v sau d6. Piéu nay 12 cin thiét vi trong
mot bi€u thiic him hai tri, phép tinh A bao gid cling phai dudc thuc hién
trudc cidc phép tinh v.

e OS (Store overflow bit): Ghi lai gid tri bit bi tran ra ngoai mang 6 nhd.

e OV (Overflow bit): Bit bao k&t qua phép tinh bi tran ra ngodi mang 6 nhg.

e CC0 va CCl(Condition code): Hai bit bdo trang thdi ciia k€t qua phép tinh vdi

s nguyén, sd thuc, phép dich chuyén hoic phép tinh logic trong ACCU

e BR(Binary result bit): Bit trang thai cho phép lién két hai loai ngén ngit 1ap

trinh STL. Ching han cho phép ngudi st dung co thé vi€t mot khdi chuong

trinh FB hoac FC trén ngén ngit STL nhung goi va st dung ching trong mot
chuong trinh khdc viét trén LAD. D€ tao ra dugc mdi lién két d6, ta cin phai

k&t thic chuong trinh trong FB, FC bing 1&énh ghi:

- 1 vao BR, n€u chuong trinh chay khong c6 161 .
- 0 vao BR, n€u chuong trinh chay ¢6 16i.

Khi st dung cdc kh6i ham dic biét clia hé thong (SFC hodc SFB), trang thai
lam viéc ctia chudng trinh cling dugc thong bdo ra ngoai qua bit trang thai
BR nhu sau

- 1 n&u SFC hay SFB thyuc hién khong c¢6 16i.
- 0 n€u c6 16i khi thyc hien SFC hay SFB.

Chii y: Mét chitong trinh viét trén STL (tuy thudc vao tieng nguoi lap trinh) c6
thé bao gom nhiéu Network. Mbi mot Network chita mot cong doan cu thé. 0]
mbi dau Network, thanh ghi trang thdi nhan gid tri 0, chi sau lénh ddu tién
ciia Network, cdc bit trang thai méi thay ddi theo két qud phép tinh.

Network 1

} Poan chuong trinh 1

Network 2

} Poan chuong trinh 2
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Network 3
} Poan chuong trinh 3

2.2 CAC LENH COBAN

2.2.1 Nhom 1énh logic
Bao gdém céic 1énh sau
e A And

¢ AN  And Not

O Or

¢ ON Or Not

o X ExOr

e XN  ExOr Not
a.Lénh gan

Ct phdap = <toan hang>
Todn hang la dia chil, Q, M, L, D.

Lénh gan gid tri logic ciia RLO t&i 6 nhd c6 dia chi dugc chi thi trong toan
hang. Lénh tdc dong vao thanh ghi trang thai (Status word) nhu sau (Ki hi¢u —
chi ndi dung bit khong bi thay ddi, x 12 bi thay ddi theo 1&nh):

BR [ CCl1 | CCO| OV |OS |OR | STA | RLO | FC

- - - - - 0 X - 1
Vidu: Thyc hién Q4.0 =10.3
Network 1
A 10.3  //Poc ndi dung ciia 10.3 vao RLO

= 04.0 //Pua két qud ra cong Q4.0
b. Lénh thuc hién phép tinh AND
Ci phap A <todn hang>

Toan hang la dir liéu kiéu BOOL hoicdiachil, Q,M, L, D, T, C.
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Néu FC = 0 1énh s& gan gi4 tri logic clia todn hang vao RLO. Ngudc lai khi FC
=1 n6 s& thuc hién phép tinh AND giita RLO vd6i todn hang va ghi lai két qud
vao RLO.

Lénh tdc dong vao thanh ghi trang thai ( Status word) nhu sau (ki hiéu — chi ndi
dung bit khong bi thay d6i, x 14 bi thay d6i theo 1énh):

BR | CC1 | CCO| OV |OS |OR | STA | RLO | FC
- - - - - X X X 1

Vidul: Thuc hién Q4.0 =10.3 AND 10.4 (m#c ndi ti€p hai cong tic)

Network 1
A 10.3 //Doc noi dung ciia 10.3 vao RLO
A 10.4 //Két hop AND véindi dung cong 10.4
= 04.0 //Pua két qud ra cong Q4.0
Vidu 2:
ETL Program | Relay Logic
Pawer rail ——
A 11.0 | 1.0 zignal state 1 I‘ MO contacy
A 11.1 | 1.1 signal state 1 J MG contac

= Q4.0 G 4.0 signal stale 1 ,c‘ | Coil

1 Displays closed switch

¢. Lénh thuc hién phép tinh AND véi gia tri nghich dao
Ci phdpAN  <todn hang>

Todn hang la dit li€u ki€u BOOL hoic diachil,Q,M, L, D, T, C.

Néu FC = 0 1énh sé& gan gi4 tri logic nghich ddo clia todn hang vao RLO.
Ngudc lai khi FC = 1 n6 s€ thuyc hién phép tinh AND gitta RLO v&i gid tri
nghich ddo clia todn hang va ghi lai k&t qud vao RLO.

Lénh tdc ddong vao thanh ghi trang thai ( Status word) nhu sau (ki hiéu — chi ndi
dung bit khong bi thay d6i, x 13 bi thay d6i theo 1énh):

BR |CCI1 | CCO|[OV|OS |OR|STA | RLO | FC
- - - - - X X X 1
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Vidul: Thyc hién Q4.0 =10.3 AND NOT (10.4) (mic ndi ti€p hai cong tic)

Network 1
A 10..3 //Doc noi dung cia 10.3 vao RLO
AN 10.4 //Két hop AND véi ddo ndi dung cong 10.4
= 04.0 //Pua két qud ra cong Q4.0
Vidu 2
STL Pregram Relay Logic
Piveer rail ——
A 1.0 J‘.—“p;;ﬁal e y oo
AN 111 ISi!jJ‘G| staie 1 Ir NC contas
= MR E.Qi;ﬁg.l atate 0 |I| -l
p——
d. Lénh OR
Ci phdp O <Todn hang >

Todn hang la dit li€u ki€u BOOL hoic diachil,Q,M, L, D, T, C.

Né&u FC = 0 1énh s& gin gid tri logic cha todn hang vao RLO. Ngugc lai khi FC
=1 n6 s& thyc hién phép tinh OR giita RLO v§i todn hang va ghi lai k€t qua
vao RLO.

Lénh tac dong vao thanh ghi trang thai ( Status word) nhu sau (ki hi€u — chi ndi
dung bit khong bi thay ddi, x 12 bi thay ddi theo 1énh):

BR | CC1 | CCO| OV |OS |OR | STA | RLO | FC
- - - - - X X X 1

Vidu

STL Program Relay Logic

Power rail
114

11.0 Signal state 1 ' 1.1 Signal state 0
Mo contact Mo contact
114

Q4.0 @ 4.0 Sinal slatell ﬁ | Cail

L= =)

‘ Displays chossd switch
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e. Lénh OR NOT
Ci phap ON <Todn hang >

Todn hang la dir liéu kiéu BOOL hoicdiachil, Q,M,L, D, T, C.

Né&u FC = 0 1énh s& gin gid tri logic cha todn hang vao RLO. Ngugc lai khi FC
=1 n6 s& thyc hién phép tinh OR giita RLO v6i NOT todn hang va ghi lai két
quéa vao RLO.

Lénh tdc ddong vao thanh ghi trang thai ( Status word) nhu sau (ki hiéu — chi ndi
dung bit khong bi thay ddi, x 12 bi thay d6i theo 1énh):

Vi du
STL Program Relay Logic
Power rail —r—l p—
110 Wi I
o LA B0 otars

111 C
O 111 Signal statz 1 )—{ i

= T .
= nhl Signal stals 1 va

f. Lénh thuc hién phép tinh AND véi mdt bi€u thitc
Ci phap A(

Né&u FC =0 1énh sé gin gid tri logic ciia biéu thifc trong didu ngoic sau né vao
RLO. Ngugc lai khi FC =1 n6 s€ thyc hién phép tinh AND giita RLO vd&i gié tri
logic ctia biéu trong diu ngoic sau né va ghi lai k&t qua vao RLO.

Lénh tac dong vao thanh ghi trang thai ( Status word) nhu sau (ki hi€u — chi ndi
dung bit khong bi thay d6i, x 12 bi thay d6i theo 1énh):

ER GG Coo OV 05 CR STA RLOY FC
writes |- - - - - ] 1 - ul

Vi du Q0.4 = (( 10.0 OR M10.0) AND (10.2 OR M10.3)) AND (M10.1)

Staternent List Program | Relay Logic
Porwver rail
Al
o (] 10.0% y
(8] M10.0 1100
) I
Af
0 10.2 10.2
0] M10.3 M10.3
1
|

A M10.1 11101 \
= Q4.0

40 Coil @
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g. Lénh thyc hién phép tinh AND véi gia tri nghich ddo clia mot biéu thic
Cu phap AN(

N&u FC =0 1énh s& gan gid tri logic ciia biu thifc trong diu ngodc sau nd vio
RLO. Ngugc lai khi FC =1 n6 s€ thyc hién phép tinh AND gitta RLO vdéi gié tri
nghich d3o logic ctia bi€u trong ddu ngoic sau né va ghi lai két qué vao RLO.
Lénh tac dong vao thanh ghi trang thai ( Status word) nhu sau (ki hi€u — chi noi
dung bit khong bi thay ddi, x 12 bi thay ddi theo 1énh):

ER CS1 cco  ov oS OR STA ELO  |FiC
writes: - - - - - g 1 - W

h. Lénh thyc hién phép tinh OR véi gia 1tri mot bi€u thitc
Cu phap O(

Né&u FC =0 1énh sé& gin gid tri logic clia biéu thifc trong diu ngodc sau nd vio
RLO. Ngugc lai khi FC = 1 né s€ thuc hién phép tinh OR giira RLO v&i gid tri
logic ctia biéu trong d&u ngoic sau né va ghi lai k&t qua vao RLO.

Lénh tac dong vao thanh ghi trang thai ( Status word) nhu sau (ki hi€u — chi ndi
dung bit khong bi thay ddi, x 12 bi thay ddi theo 1&nh):

ER CC1 Cco  ov oS OR ETA RLO  |FiC
writes - - - - - 1] 1 - 0

i. Lénh thyc hién phép tinh OR véi nghich dao gia tri mét biu thiic
Cu phap ON(

Né&u FC =0 1énh sé gin gid tri logic cia biéu thifc trong diu ngoic sau né vio
RLO. Ngudgc lai khi FC =1 n6 sé thyc hién phép tinh OR gitra RLO v&i gia tri
nghich ddo logic ctia bi€u trong ddu ngoic sau né va ghi lai k&t qua vao RLO.
Lénh tdc dong vao thanh ghi trang thai ( Status word) nhu sau (ki hi€u — chi ndi
dung bit khong bi thay ddi, x 13 bi thay d6i theo 1énh):

ER CC1 CCo ov oS OR STA ELO |FiC
writes - - - - - 1] 1 - W
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j- Lénh ghi gia trilogic 1 vao RLO
Ci phdp SET

Lénh khong c6 toan hang va c6 tdc dung ghi 1 vao RLO
Lénh tdc dong vao thanh ghi trang thdi (Status word) nhu sau:

BR | CC1|CCO| OV |OS |OR|STA | RLO | FC
- |- -l -l -1 -l 111 o

k. Lénh g4n c6 diéu kién gia tri logic 1 vao 6 nhé

Ci phdp S <todn hang>

Todn hang la dia chibitl, Q,M, L, D.

Né&u RLO =1, 1énh s& ghi gi4 tri 1 vao 6 nhé c6 dia chi cho trong todn hang.
Lénh tdc dong vao thanh ghi trang thai (Status word) nhu sau:

BR |cC1|cco|ov]os |OorR|STA|RLO | FC
- - -7 -1 o] x|- Jo

1. Lénh gan c6 diéu kién gia tri logic 0 vao 6 nhé
Cii phap R <todn hang>
Todn hang la dia chi bitI, Q, M, L, D.

Néu RLO =1, 1énh s& ghi gi4 tri 0 vao 6 nhé c6 dia chi cho trong to4dn hang.
Lénh tdc dong vao thanh ghi trang thai (Status word) nhu sau:

BR [CC1 | CCO|OV|OS |OR|STA | RLO | FC
- - - - - 0 X - 0

m. Lénh phat hién suon lén
Cu phap FP  <toan hang>
Todn hang 12 dia chi bit I, Q, M, L, D va dudc sit dung nhu mot bién c& dé ghi

nhéin lai gia tri cia RLO tai vi tri nay trong chuong trinh, nhung cla vong quét
trudc. Tai mdi vong 1énh s& kiém tra: n€u bi€n cd (todn hang) c6 gid tri 0 va
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RLO c6 gi4 tri 1 thi s& ghi 1 vao RLO, céc trudng hdp khéc thi ghi 0, ddng thdi
chuyén ndi dung ctia RLO vao lai bi€n ¢d. Nhu vay RLO s& c¢6 gia tri 1 trong
mot vong quét khi c¢6 sudn 1én trong RLO. Vi du: Lénh phédt hi€n su6n l€n.

A 10.0 oo

FP M10.0 Lo

= 04.5 —_

S& tuong duong véi T T
doan chudng trinh sau Gid tri RLO tai vong Gid i RLO tai

quét truée duge nhd vong quét hién thdi

10.0 vao M10.0

M10.0

04.5 Hinh 2.1. Hinh md t3 1énh FP
10.0

M10.0

Lénh tac dong vao thanh ghi trang thai (Status word) nhu sau:

IID>II§D>

BR |CC1 |CCO|OV|OS |OR |STA | RLO | FC
- - - - - 0 X X 1

n. Lénh phat hién sutn xudng
Cu phap FN <toan hang>

Todn hang 13 dia chi bit I, Q, M, L, D va dudc sit dung nhu mot bién ¢ dé
ghi nhén lai gid tri cia RLO tai vi tri nay trong chudng trinh, nhung cla
vong quét trude. Tai mdi vong lénh s& ki€m tra: n€u bién ¢J (toan hang)
c6 gid tri 1 va RLO ¢6 gid tri O thi s€ ghi 1 vao RLO, cédc trudng hgp khac
thi ghi 0, ddng thdi chuyén ndi dung ctia RLO vio lai bi€n cd. Nhu vay
RLO s& c¢6 gid tri 1 trong mdt vong quét khi c¢6 sudn xudng trong
RLO.Lénh tdc dong vao thanh ghi trang thai (Status word) nhu sau:

BR |CCI1 |[CCO|OV |OS |OR|STA | RLO | FC
- - 0 X X 1

2.2.2 Lénhdoc, ghi trong ACCU
Cac CPU ctia S7_300 thudng c6 hai thanh ghi Accunulator (ACCU) ki hiéu la
ACCUI va ACCU2. Hai thanh ghi ACCU c¢6 cung kich thudc 32 bits (1 tr

kép). Moi phép tinh todn trén so thuc, s6 nguyén, cic phép tinh logic véi mang
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nhiéu bits... déu dudc thuc hién trén hai thanh ghi nay. Ching c6 ciu tric nhu

sau:

31 2423 16 15 87 0

ACCUL [y Byte Byte | Byte thip
cao thap cao

ACCU2 By Byte Byte | Byte thip
cao thap cao

a. Lénh doc vao ACCU
Ci phap L <todn hang>
Todn hang 1a dit liéu (s6 nguyén, thuc, nhi phan) hodc dia chi. N&u la dia chi
thi
- Byte IB, QB, PIB, MB, LB, DBB, DIB trong khodng 0 — 65535
- Tu IW, QW, PIW, MW, LW, DBW, DIW trong khodng 0 — 65534
- Tur kép ID, QD, PID, MD, LD, DBD, DID trong khodng tir 0 — 65534
Néu Ia dif liéu thi cdc dang dif liéu hop 1& cia todn hang cho trong bang sau
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Bang 2.1: Cic dang dif liéu hgp 1 cua toin hang

Dit liéu Vidu Gidi thich
t . L +5 Ghi 5 vao tir thap ctia ACCUI
B#(...,...) L B#(1,8) Ghi 1 vao byte cao clia tir thdp va 8 vao
byte thap clia tir thAp trong ACCU
L#.. L L#5 Ghi 5 vao ACCU 1(s6 nguyé 32 bits)
16# ... L B#16#2E Dir liéu dang cd sd 16
L W#A2EB
L DW#2CIE_A2EB
2# .. L 2#11001101 Dit liéu dang cd so 2
o~ L ‘AB’ Dir li€u dang ki ty
L °‘ABCD’
C# ... L C#1000 Dit liéu 1a gia tri dit trude cho bd d€m
SSTIME# | L SS5TIME#2S D@ liéu la gia tri dat twruSc cho Timer
(PV)
P# ... L P#M10.2 Dir 1iéu la dia chi 6 nhd(dung cho con
trd)
D#... L D#2000-6-20 Dt liéu la gia tri vé
ngay/thang/nam(16bits)
T# ... L T#OH_IM_10S Dit liéu v€ thdi gian gid/phit/giay(32bits)

Lénh L ¢6 tdc dung chuyén dif liéu hodc ndi dung clia & nhé c6 dia chi 1a toan
hang vao thanh ghi ACCUIl. Noi dung cii cia ACCU1 dudc chuyén vio
ACCU2. Trong trudng hop gia tri chuyén vao c6 kich thudc nhé hon tir kép thi
chiing s& dugc ghi vao theo thit tw byte thdp clia tir thip, byte cao cla tir thap,
byte thap clia tir cao, byte cao clia tlit cao. Nhitng bit con trong trong ACCU1

dugc ghi 0.
Vidul
L 1IBO
s& chuyén noi dung ctia IBO vio ACCU1 nhu sau
31 2423 16 15 87 0
ACCUL [ 0 0 IB 0
Vidu2

L  MW20 //s& chuyén ndi dung cia MW20 gdm 2 bytes MB20, MB21
vao ACCUI theo thi tw
31 2423 16 15 87 0
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ACCUl 0 0 | MB20| MB21 |

Lénh khong stta d6i thanh ghi trang thdi (Status word).

Vidu 3
L 100 / ACCUI1 =100
L 200 / ACCUI1 =200, ACCU2=100

b. Lénh chuyé&n ndi dung ciia ACCU1 t6i 6 nhé.
Ci phap T <todn hang>

Todn hang la dai chi:

- Byte IB, QB, PIB, MB, LB, DBB, DIB trong khoang 0 — 65535

- Tu IW, QW, PIW, MW, LW, DBW, DIW trong khodng 0 — 65534

- T kép ID, QD, PID, MD, LD, DBD, DID trong khodng tir O - 65534

Lénh chuyén ndi dung cia ACCUI vao 6 nhd c6 dia chi 12 toan hang. Lénh
khong thay d6i noi dung ctia ACCU2.Trong trudng hop 6 nhé c6 kich thudc nhd
hon tir kép thi ndi dung cia ACCUI dudc chuyén ra theo thit tw byte thap chia
tir thip, byte cao cua tir thap, byte thap clia tir cao, byte cao clia tir cao.

Vidu

T QBO

s& chi chuyén ndi dung clia byte thip cia tir thdp trong ACCUI vao IBO va
lénh

T MW20

s& chi chuyén byte cao cida tir thip vio MW20, byte thdp cha tir thip vao
MW21.

Lénh khong stra d6i thanh ghi trang thai (Status word).
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CHUONG 3
NGON NGU GRAPH VA UNG DUNG

Khi 1ap trinh cho PLC st dung khdi FB thi chiing ta c6 thé sit dung ngdn
ngit Graph. Ngdn ngif nay rit thuan 1di trong nhitng hé thdng diéu khién tuan
ty. Luu ¥ trong khi cai dat phAn mém Step7 ta phai chon cai dit ngdn ngit ndy.

3.1 Tao mét khéi FB dw6i dang ngon ngir Graph

3.1.1. Tao mdt khoi FB Graph

Buwoc 1: Double click vao folder Blocks.

Buworc 2: Chon trén thanh Menu: Insert > S7 Block > Function Block.

Buwde 3: Mot hop thoai  Properties” xuat hién. Chon ngén ngit 1ap trinh 1a Graph

JONG =10l x|
e e S — S —_— -
x
Dz 8 _ )| 32@) ¢
—  [General- Part 1 I General - Par: 2| Calls I Attnbutesl -
= 1ol x|
Mame: FE1 = fultiple Instarce Gapatiit —
Symbalic Name: |DoNG_Co
Symbal Commert; |DONG CO
Created in Language: | GFARPH vI
Froject path: y
Storage location

pensh Shep e oo IDU_MYD

of project:
Intzrface

Date created: 28/11/2004 10:25:56
Last modified: 28411/2004 10:25:56 28411/2004 10:25:56
Comment: ;I

Cancel | Help

| Press F1 to get Help, [ [ I A

Hinh 3.1. Chon ngdn ngit Graph khi 14p trinh trén khoi FB

Rdi chon OK. Nhu vay két qua la mot khdi FB1 dugc tao ra trong folder
Blocks

3.1.2. Viét chwong trinh theo ki€u tuin ty
P& tién theo doi xét vi du diéu khi€n khéi dong SAO/TAMGIAC ciia dong
co 3 pha nhu sau

Pong co khong dong bo 3 pha rd to 10ng soc phai duge van hanh ca 2 chiéu

quay. D¢ khic phuc duoc dong khoi dong 16m, dong co phai dugc khéi dong véi
cheé do két ndi sao - tam giac
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YEU CAU

Khi nhan nit SI thi déng co chay va quay cung chzeu kim dong ho, va dong
co sé quay theo chiéu nguoc lai néu nhan mit S2. Céng tdc to chinh K1 cho chzeu
quay cung chiéu kim dong hé va K2 cho chiéu ngieoc lai, kich hoat cong tic to
ché d¢ sao li K4 va mot timer. Sau mot khoang thoi gian khoi dong gan 5 s, dong
cotir dong ngat ché do chay sao. Cong tdc to chinh K1 van con dwoc kich hoat vd
ngdt sw két néi voi ché dg chay sao — cong tic to K4 trude khi chuyén sang két noi
Véi ché d tam gidc — cong tac to K3. Chiéu quay cia dong co chi dwoc thay déi
khi dong co da dwoc tat trude do. Dong co chi co thé dwoc tat khi nhdn nit SO,
doc lap voi trang thai hoat dong . Trang thai ON cua dong co phai dwoc hién thi
qua dén HI va H2 tuy thudc chiéu quay cia déng co. Khi dong co qud tdi né sé
diege tw dong tdt qua ro le Q1(S5).

Hoat ddng Sao/tamgiac clia dong cd 3 pha dudc trinh bay theo luu dd

gidi thuat sau

»
>

V\ N
S1=1

Y
DC QUAY CUNG DC QUAY NGUQC
CHIEU KIM BONG CHIEU KIM DONG HO
HO (K1) G CHE DO (K2) O CHE DO SAO
SAO (K4) K3)

A
N
SAU N

10S

v I

BC QUAY CUNG PC QUAY CUNG
CHIEU KIM DPONG CHIEU KIM PONG
HO (K1) O CHEDO HO K1) G CHEDO

| |
Y

Hinh 3.2. Luu dong gidi thuat cda khdi dong Sao/tamgiac
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Bdang dic chi vao ra

Ngb vao Ngo ra
THIET BI PIA CHI THIET BI NGOAI PIA CHI
NGOAI
SO 10.0 Ql Q01
S1 10.1 Q2 Q0.2
S2 10.2 Q3 Q0.3
S5 10.5 Q4 Q0.4

Trinh tu'ldp trinh nhu sau

Sau khi bat dau lam viéc v6i S7 Graph bang cach double click vao khdi
FB1 thi hé théng duogc chén vao mot STEP dau tién va mot TRANSITION dau
tién.

C6 2 phuong phap dé tao cdu trac Sequencer.
Phuong phép 1: O ché d “Direct”: Insert > Direct
Phuong phéap 2: O ché do “Drap- -and-Drop”’: Insert > Drap-and-Drop
Sau diy chitrinh bay cdich viét theo phwong phap 1

> Budc 1: Chon transition 1 vanhap chudt vao biéu twrong mot lan

g

= 1 insert step + transition,

. Két qué tao ra mot step 2. Taj step nay dong co thuc hién ché do quay cung
chiéu kim dong ho, va mach duogc két nﬁﬁ dang SAO.
» Budc 2: Chon step 2 va chon biéu tugng

T .
— 1 open alternative branch.

Diéu ndy s& md ra mot nhanh xen vao cho ché d6 dong co cling quay cing
chiéu kim dong hd nhung mach duoc két ndi dang TAM GIAC. Nhanh nay bit
dau véi transition 3 (T3)

» Budc 3: Tiép tuc v&i con chudt dang & tai vi tri T3, nhép chudt chon biéu
tuong

z

—~ 1 insert step + transition,

Vasé dugc chen vao step 3 cung voi transition 4

> Budc 4: Chon step 1 va chon biéu tugng

T .
| open alternative branch.
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Diéu ndy s& md ra mot nhanh xen vao cho ché d6 dong co nguge chiéu kim dong
h6. Nhanh nay bat dau véi transition 5 (T5)

» Budc 5: Tuong ty nhu nhanh chinh tng voi ché do quay cua dong co la
cung chiéu kim dong h6.Van dé con chudt tai transition 5 va nhap chudt vao biéu
tuong sau mot lan

g

=1 insert step + transition,

Két qua tao ra mot step 4 va transition 6. Tai step nay dong co thuc hién
ché do quay ngugc chiéu kim d6ng hd, va mach duoc két ndi dang SAO.
tiép tuc thuc hién gidng nhu nhanh chinh ta dugc mach nhu sau:

> Budc 6: Va bay gio ta hoan thanh cu trac ciia mot Sequencer bang cach
dau tién ta chon transition 1 (T1) r6i nhap chudt chon biéu tuong

e

insert jump

va roi chon stepl hodc gd vao so “1”
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Or QUAY HEUOT KOH-TAN
AL

Th
--------------------------- ITrar st
T2
___________ -;msi

DT QUAT TURG KDH-TAM
GIAL

Hinh 3.2. Tao nhanh trong Graph
3.2. Viét chuong trinh cac ACTION cho cac step

Ciing ¢6 2 phuong phap dé viiét chwong trinh cac action cho cac step va cac
transition: Direct va Drap-and-Drop
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Sau day s€ st dung phuong phap Drap-and-Drop : Insert > Drap-and-Drop
Buoc 1: Chon trén thanh menu Insert > Action
Két qua 1a: Trén con chudt s€ xuat hi¢n bi€u tugng sau

@
m—

Buée 2: chén dong action réng bang cach nhap chudt vao 6 action
Budce 3: Enter vao cc action
Mot action bao gom 1 1énh va 1 dja chi. Trong ngdn ngit Graph c6 4 1énh hay si

dung :

S Set ngd ra

R Resetngod ra

D Delay 1 khoang thdi gian (xem thém S4 hinh 3)

C Pbé&m sy kién

SICU |C20 - » S dung Counter C20 dé€m so hanh dong cta S1
S1 CR C20 — Reset Counter C20

3.3. Viét chuwong trinh cac TRANSITION

C6 cac ham logic “ Cong tac thuong mé”, “Cong tic thuong dong”, “ Ham
so sanh” duogc sit dung cho cac diéu kién-CONDITION trong cac transition. Viét
chuong trinh cho céc transition nhu sau:

Bwoc 1: Chon View >LAD

ﬁl Chén vao cong tic thuong mé

||

Chén vao cong tic thudng dong
E Chén vao phép so sanh

Budc 2: Sau khi nhip chon va chén vao ding vi tri c6 thé thoat ra bat ctr lic nao
bang cach nhan phim ESC

Budc 3: Enter dia chi vao. Nhap chudt vao ving yéu cau "?7.7"
R6i g6 vao d6 dia chi hoac ki hi€u cua dia chi ( Vi du 10.0 hoac

10.0 Nut nhan dung)
Buoc 4:
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Block eoument: DAO CHIET QUAT D2 MACH T DOOG DOT 3a0-TaM CIAC

DONG CO CHUAN BL
B |"00.4 Che do sad'
B |"pO.
3 The do tan giac"
Roo|"0o.
Z_Che_do_cuay ny BOF"
B |"0d.
1 Che do quay
cungfDH"
"IN E_guay
et IT5
.---------------------------—T-Iin§$_ _____
g4 Or Uy WRUOT YTH-3a0
Jtepd H “Q,
i The_do quay_mg XDH
I "4 Che_d: ras”
0 o1 w
Tz
Khi S4 chay
dugc 20 S thi
MO.1 dao trang
| L) ;-
| fem| R S R S S S thai
it & Tant?
Tha
IF (U&T RGUOT YDH-TaM
IAT
IR L0008 Bhe do saol
ER T |
P L Y] PR I The_do tan giac” |
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]
rarsf
g1
10 gy
| _cugXe” T2
___________ Trans
572 D0 QU&Y CYHE XTH-I1a0
dtepl H "l
1_Che_do_quay_
omgkDH"
3 "0 ¢ The_do rae"
D LU
TH#L0]

DL QUAE CUME KIH-TEH
[ae:1d

B |"Q0.4 Che_do_sao"
H "Qo.

2 Che_do ®am giac”

[Tram:l

s1

Hinh 3.3. Chuong trinh khdi dong sao/tamgiac dung ngdn ngit Graph
3.4. Luu va dong chuong trinh lai

Khi luu chuong trinh lai, thi phan mém ty dong duoc kiém tra (compile)

Buoc 1: Chon trén thanh menu File > Save

K ét qua 1a: mot hop thoai “Select Instance DB” dugc m& ra vdi thong s mic dinh
1aDBx (v6i x tring vé6i x ctia khdi FBx vi du néu FB1 thi DB1)

Buée 2: Pong ¥ véi mic dinh nay bang cach nhap chon “OK”

Két qua 1a: Khéi dir liéu “DB-Data block” tr dong duoc tao ra trong folder
“Blocks”

Bude 3: Pong chuong trinh lai bang cach chon File > Close
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3.5 Goi chwong trinh tir trong khoi FB1 vio khoi OBI

Chuong trinh diéu khién dong co duge goi vao trong khdi OB1. Chung ta
c¢6 thé tao khdi OBI viét dudi dang LAD, FBD, STL, hodc SCL ( O day khbi
OBI dugc tao ra dudi dang LAD. Chuong trinh cua khdi OB1 duge biéu dién nhu
so dd sau. Lam trinh tu cic budc nhu sau:

Buwéc 1: Mo folder “Blocks” trong S7 program trong cira s6 SIMA TIC Manager
Buéc 2: Double- click vao khi OB1

Buwéc 3: Chon ngdn ngit viét dang LAD bang cach View > LAD

Buéc 4: M Overviews ra néu chu ¢ san bang cach View > Overwiews

R6i nhép chon FB, rdi double-click vao FB1

Buwéc 5: G6 tén cua khdi dir liéu “DBI1” vao phia trén

i WELAD /STLFED - |0B1 - YIDLL MYDONGSIMATIC 4D0{L)\CPU 41 _1of x|
!ﬂl’llc Ccit [nset 2LC Cebug Yi=sw  Docions  SWindow  [lelp -H‘iﬂ

| Dlzee| & olme| <] e[S

i 0 7 0 S L
1 2 Cerbents OF: Ersranmentilnt=rfazs’
I Trietface Hame
1| oome M rerr - TOF 2 [TEWF
FF-{40] Bz heic o
[#1-{] Comaarztor
[+ {25] Lonverter masavammaa =
) ot Hetwork. 1z Ticle: B
fF DE cal Comnzat:
e £ Jurps
I [#]{zi] “rt=get function _J
[e]-{£k] Flaating-pairk Fet,
[F]-{74] Mave LE1
0] 33 Mregram canteal “LCEE COT
[¥1-(E] ShitRotake EX - ERC
[F]-{az] Stekus aks
[#]-{g] Tirers a0 —|UFE_SQ B ECH...
[#1=3 *erd locic
ng i .. 1T 50 5 MOFE|
| <O B Denfa L
H - —&CE_ET 5_ACTIVE |-
+1-{E8 FCHecks = 2
R 7B olecke ... —{5_PPE¥ EFR_FIT| .
[H{gH SFCbreces
- ‘ Mutipe inskanzes R AUTO_CK L.,
- fill Libraries
i1y [»] V. —{SU_ATTD AP (K|,
[ | : E
i ! j oo —|zu Tar [0
- SU_Nall
= = e |RW =
Frogra.. I.EE Cdlz.. I iL_I _'l_‘

Hinh 3.4. Goikhoi FB trong OB1
Budc 6: Luu va dong kh6i OBI lai bang cach File > Save roi File >Close
3.6. Download chwong trinh xuéng CPU va kiém tra tuin ty chueng trinh

3.6.1. Download chwong trinh xudng CrPU ) )
bé cho phép download chuong trinh xudng CPU, ta phai download tat ca cac khoi
(DB1, FB1, OB1, FC70/71, FC72 va/hoac FC73) xuéng CPU theo cac budc sau:
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Buwéc 1: M§ cira s6 chinh SIMA TIC Manager va chon folder  Blocks”.
Buwoc 2: Chon menu PLC> Download

3.6.2 Kiém tra chuong trinh

D¢ kiém tra chuong trinh , doi hoi can phai kétndi voi véi CPU
Buoc 1: Mo cua sO chinh SIMATIC Manager.
Buworc 2: Mo Sequencer bang cach double-click vao khoi FBI.

Buéc 3: Chon menu Debug > Monitor.

Két qua la: Trang trai chuong trinh dugc hién thi ( Step dau tién duoc kich hoat).
Step nao hoat dong duoc hién thi mau xanh

Trang 41

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Chuong 4

PHAN MEM STEP?7
4.1 So luge vé phan mém STEP7.

STEP 7 12 mot phan mém dung dé phuc vu cho viéc dit cdu hinh va Iap trinh
cho cdc bd diéu khién lap trinh dugc (PLC_Programmable Logic Controller). Pay
12 bd phan mém do hing Siemens thiét k€, bao gdm cdc version co ban sau :

> STEP 7 Micro/Dos va STEP 7 Micro/Win danh cho cdc tng dung chuin, don
gian trén SIMATIC S7-200.

» STEP 7 Mini danh cho cdc ng dung chuin, don gidn trén SIMATIC S7-300 va
SIMATIC C7-620.

» STEP 7 danh cho cdc tng dung trén SIMATIC S7-300/S7-400, SIMATIC M7-
300/M7-400 va SIMATIC C7 véi cdc chitc ndng rong hon:

= C6 kha ning gdn cdc thong s6 cho cdc module ham va cdc bd x& 1y truyén
thong.

= C6 thé hoat dong & ché€ @6 nhiéu mdy tinh.
= Truyén thong dit liéu toan cuc.

*= Truyén dit liéu theo sy kién st dung cdc khoi ham truyén thong
(communication function blocks).

= Dit cdu hinh k&t ndi.
4.1.1 Cai ddt Step7.
e Yéucau phan citng:
> He diéu hanh : Windows 95, Windows 98 hay Windows NT.
> Phin ciing :
= BO xtr 1y 80486 hay cao hon.
* RAM: it nhit 1a 32Mbytes.
= Man hinh, chudt, ban phim c6 hd trd Win 95/98/NT.
e CaidatSTEPT:
» Cho dia STEP 7 vao § dia CD-ROM.

> Chay chuong trinh setup trén dia, cling giéng nhu viéc cai dit cdc phan
mém khac. Tuy nhién viéc cai dit STEP 7 c¢6 vai di€m khdc biét so v§i cdc
phan mém khic:
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. 2 e ‘A ~ A 1A g A . N
» Khai bdo sd hiéu sdn pham: s6 hiéu sdn pham luon di kém theo dia.
2 . 2 N N - A A 1A g . * R N
Do d6 khi qua trinh cai dit yéu cau sd hi€u sdn pham, ban phéi dién day du
cdc thong tin vao cdc muc yéu cau.

= Ding ky bdn quyén (AuthorsW): bdn quyén ctia STEP 7 do Simens
cung ciAp thudng dugc chia trong dia mém riéng (mau dd). Ta cé thé ding
ky ban quyén ngay trong qud trinh cai dit hay sau khi cai dit phin mém
xong ban chay chuong trinh AuthorsW.exe c¢6 trong danh siach cua
SIMATIC.

4.1.2 Cdc cong viéc khi lam viéc véi phdn mém STEP 7.

>

V V.V V V V V V V VYV V V

A\

4.1.3.

Lap k& hoach cho bd diéu khién.

Thi€t k€ cAu tric chuong trinh.

Khégi @ong STEP 7.

Tao cAu triic project.

Pit cdu hinh cho tram.

Dit cAu hinh mang va cdc k&t ndi truyén thong.
Pinh nghia cdc ky hi€u.

Tao chuong trinh.

D01 véi S7: tao va ddnh gid cdc dit liéu tham chiéu.
bit cdu hinh cic thong diép.

bit cau hinh cdc bién di€u khién.

Download chuong trinh xudng bo dié¢u khién.
Ki€m tra chuong trinh.

Quan sat hoat dong va chan dodn 16i.

Set giao dién PG/PC.

Véi viéc thi€t 1ap nay, gidp ban thi€t 1ap ki€u k&t ndi giao ti€p giita thi€t bi
lap trinh (PC) va bod diéu khién logic kha trinh (PLC).

>

Khi Set PG/PC Interfaces 1an dau tién, ta phdi cai dit module giao ti€p nhu
sau:
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Installing/Uninstalling X]

Selection: Installed:

h adulle: | I |
B CPE511 [PlughPlaw)
[ CPSE11 [PlugsPlay) Install - |

<=- [kl |

» Chon loai module
thich hogp.

> Click chon Install.
MPIF’PHDF'EUS [= |y wig =gl mneiase

|

Hinh 4.1. Set giao dién PG/PC

» Trong hop thoai Set PG/PC Interfaces ta chon loai card phu hgp chuidn
giao ti€p hé thong mang va click vao nit Properties...

> Hop thoai Properties - PC Adapter hién ra, ta thi€t 14p cdc thdng s6 giao
ti€p can thi€t nhu: dia chi, tdc do truyén,...

4.2 CACH TAO 1 CHUONG TRINH UNG DUNG VOI STEP7
4.2.1. Cac budc soan thao 1 Project
Céch xay dung c&u hinh phan cting cho tram PLC.
Vi du xdy dung cau hinh phan cting cho 1 tram nhu sau:
- Phan ciing cia tram gdm mot thanh ray
RACK-300 : thanh RAIL
- Trén thanh nay c6 gén cic modun : ngu6n PS , CPU, DI/DO, Al, AO trén cac
SLOT Trong dé :
= SLOT 1: c6 gdn modun ngudn “PS 307 5A v6i ma s6 : 6ES7 307-1EA00-
0AAO
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= SLOT 2 va SLOT 3 : C6 gin mddun CPU —-300 “CPU 315-2 DP v4i mi sd :
6ES7 315- 2AFO3-OABO- V1.2 ” mddun nay d€ truyén dit liéu tir S7-300
bing dudng truyén mang MPI va PROFIBUS vdi toc dd 1.5 MB

= SLOT 4 : Mddun tin hi€u ngd vao/ ra digital DI8 /DO8 x24V/0.5A v46i ma
s6 : 6ES7 323-1BH00-0AA0Q

SLOT 5 : Modun tin hiéu ngd vao analog Al 2x12bit v6i ma sd : 6ES7 331-
7KB02-0AB0O

SLOT 6 : Modun tin hiéu ngd ra analog A0 2x12bit véi ma s§ : 6ES7 332-
SHBO1-0ABO

Chii y: ta khong thé dit cdc thanh phin & clra s6 bén phdi vao clta sd bén trdi

mdt cdch tuy tién khong theo mot thit ty. Thudng thi cdc thinh phin dudc dit

vao cdc Slot § ctta s6 bén trdi theo thé ty nhu sau:

Slot 1: chi st dung dat modul ngudn.
Slot 2: chi st dung dit modul CPU.

Slot 3: thong thudng dé rdng.

Slot 4 t&i Slot 11: dung cho cdc module truyén thong x& 1y( modul xuit,
modul nhap, modul vao ra tuong tu...).

—
Configuration tablz
racks) I]

PSA07 108 4
LR34

I 360

D B C1 20
DI2:DC2
A B 1 BBt
DO GRALT

FY Y Y YW Y

Hinh 4.2. Thit tv sip x€&p clia cdc Slot trén mdt Rack
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4.2.2. Thi¢t 1ap phan citng cho tram
1. Khdi dong phan mém SIMATIC Manager

Start -> SIMATIC Manager hoic doub_ click vio biéu tugng :

- \ Doub_click vao icon
il

(BN SIMATIC Manager

Hinh 4.2. Biéu tuong ciia SIMATIC Manager

2. Tao 1 Project méi : File ->‘New Project’ Wizard

! SIMATIC Manager - [van -- C:\Program Files\Siemens\Step 7\s 7proj\

E Hew... Ctrh+h
= 0 : Cerl+0 k . .
P ; * \ Chon ‘New Project” Wizard
Cpen Yersion 1 Project... .
Close
MulEiprodeck 2
57 Memory Card »
Memory Card File »

Hinh 4.3. Tao 1 Project mdi
3. bat tén cho Project :

New Project

U ser projects I Libraries] Multiprniects]

_Marmz | Storage path |
12 C:\Program FileshSiemens\Step s Fprof12

fucon C:\SiemengWFuzzyContral++ WELVS P fucon
HMPSYersC313-20F  E:hde tal NCKHYP-MPS R eleaseCh57-3130-0F
57_Pral C:\Program FileshSiemens\SteprssFprofS 7_Prol
wan C:AProgram FileshSiemens' Step s 7profwan
vahanh C:\WPragram FilzghSiemens\ Step e forofhwananh

= 1.bidt tén Project
Mame: 2Chon OK ype:

|Fu22_|..| | FProject hd

Storage location [pathl:

]E:‘\F’ rogram FileshSiemenzhStepd s 7poj Browss, |

< Cancel ‘ Help I
Hinh 4.4. Ddt tén cho Project
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4. Chen SIMATIC 300 Station : Insert -> station -> SIMATIC 300 Station

I SIMATIC Manager - [fuzzzy -- C:\Program Files\Sieme
% File Edit BiEad PLC  VYiew Options  wWindow  Help
[ station ¥ 1 smmaTIc 400 station | Chon SIMATIC
Subnet 2 SIMATIC 300 Stanw: IO YiTe)0!
Program b 2 5IMATIC H Station
| 4 5IMATIC PC Station
S Other stakion

& SIMATIC 55

7 PaipC

Hinh 4.5. Chen I tram SIMATIC mdi

5. Chon SIMATIC 300 Station(1)

H SIMATIC Manager - [fuzzzy -- C:\Program Files\Siemens\Step7\s/pr... |ZHE"§\
%File Edt Irmsett PLC  Wiew Options Window Help = 0 X

Dl 87| &[%|e)| b o % 2f> s &

=] % hizzzy Hardware
E T RS IMATIC 30001 F"]
Choin SIMATIC 300(1)

Hinh 4.6: Chon tram SIMATIC vira tao

6. M& cau hinh phan cing :
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Click doub vao Hardware hodc vao Edit -> Open Object

H SIMATIC Manager - [fuzzzy -- C:\Program Files\Siemens\Step 7
% File B=s|#¥ Insert PLC  View Ophtions \Window Help

D Eﬂr uk Chrl4 FE nn
== Chrl+C :

| Copy
- | paske
E
Delete Del
Select all Chrl+a
Renarne F2
Cbject Properties... Alt+Return
Special Object Properties »

Cpen Cbject Chrl4ak+o

_|Chon Open Object
¢

Hinh 4.7: M& cdu hinh phdn ciing
7. Lay thanh rail § slot 0 nim duéi ddu + cia RACK :

SIMATIC 300 -> RACK-300 -> doub- click Rail

[E HW Config - [SIMATIC 300(1) {Configuration) - fuzzzy]

Wlj Staton Edt Inssrt P.C View Options Window Help T x
D28 (8 5| e sl [@o) R el

0] JA Slot 1: médun ngudn PS T;;ls:;::zg - _
Slot 2: m6dun CPU 300 el e
Slot 4: m6dun SM-DI/DO | =
Slot 5: modun SM-AI o
Slot 6: mddun SM-A0 -

@0 MPEXTENSION

Y VV VYV

I3 P3-300
- =[] RaCk-200 .
< | ? = +—| Doub_click

@[3 5M-300 . .
=] o +- (g SIMATIC 400 vao Rail

. o Bl SIMATICPC 2
Siot | [§ Module ol R M1 | 3| Comment | : g SIMATIC PC S:lie
1 A

EES7 290-17770-04A0 £,

Availabls in verious longths

= |eo| oo |~ [ouon | 4 oo e

o
%

Hinh 4.8: Vi tri ciia méi Slot
8. Click vao SLOT 1
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chon mddun ngudn “PS 307 5A véi ma s6 : 6ES7 307-1EA00-0AAO0, bing

cach doub_click vao PS 307 5A

T8 IW ConFig - | Sl 1 300(1] (Configuration] -- furzzy|

W 3t ECil D=l PLC Vew Oplion Wiiouw Helo T

Dpfs- @ ol & o] arlen| [@2 % w2

- Bioic 1ii}rn'.-.||d vl

= B PICABUSCP

R LRI

CVEE Swa Lal
i g

R o 1]
= Pla0
=21 0
=2 Larmwy
23 I 300
§ =00 MAESTINSICH
ol e e ]
= e ; FS 307 102

= ¥ H [ 1P D .
P3 207 oub click vago
£ 2w b 307 5A
sol|[|§ zdde G e ] M o] ] Cevmen b lI]J [g—h‘ki'_“??‘-n: 75
i e B Sl I R LT e
B S RA LI Llaamn

GES7 307-1E4 00080
Lusad ¢l w_dlacge ™ 20 230 A0 22
IZiEd

ERT-TE- T T R P 5

Hinh 4.9. Khai bdo dia c;u” nguon
9. Tudng ty nhu budc 8 click vao Slot 2 chon mdédun CPU -300 “CPU 315-2
DP v6ima s6 : 6ES7 315- 2AFO3-OABO bing cdch doub_click vao V1.2
lic d6 s& xuat hién hop thoai “Properties” nhap dia chi DP cia CPU 1a 15 va

nhan phim NEW sau d6 chon OK

; » Nhip dia chi
Genera  [Marameters ] CPU
Addrozs: 1W_' > Ch(_)n NeW

Subire. l

Proparties - Mew subnat PRULIBUS

Gorerd ] Hetauk Sellings |

Marme: FEMFIRLIS]

G7 subnet [D: ooir - |Co0s

Praojoct path: {fuzzz_u

Ctorace locatizn . - —

of the projoct: |F.'\ngram FilezSipmenzi StenT e rnmjiflzzzu
Author: |

Drate created: 00102005 220210

Last rradified: 08102005 220918

Larnmznk:

—\
’TI ) Cancel | | lelp

Hinh 4.10: Khai bdo dia chi va mang két ndi Profibus

K&t qua sé tao ra : hé thong chd (1) “PROFIBUS(1) : DP”
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- Profle [standad -

H-LI-IB_J50T] H magler ctetc'n "] L= PIann ~
H FO 0P T

w1 CP_ HE Fid

w1 CP_ 3L

w{d Cro s

A5 CM- NC

i P i e TR
o 410 CP_ 31403 DF
i .1 CP_ 31402 PP

3 >
4= (1 U 4 i
H H H = n
Sle: ¥ oduls O T [ e (e e P
1 []f PS 3075 [eEE7] & [
zq LPy 315 2 DP ks paafu I wio
el LS e
E i i vid
: i o[ sEsT EISarFEROAE ¥
¢ 4 | =
= — [BES7 31327C-05E0 ~ Eg
- o remoy 4 K U mar1LLU
insh adioe s M=+ D= correlen
= ¥ 2P naster or [P s ave’: mutiiel w

Hinh 4.11: Khai bdo CPU

10. Click vao slot 4 : tt SM-300 chon modun tin hi€u ngd vao/ ra digital
DI8 /DO8 x24V/0.5A véi ma s6 : 6ES7 323-1BH00-0AAQ biang cdch doub _click
vao DI8 /DO8 x24V/0.5A

11. Click vao slot 5 tr SM-300 chon mddun tin hi€éu ngd vao analog Al 2x12bit
v6imi s6 : 6ES7 331-7KB02-0ABO biing cdch doub _click vao AI 2x12bit

12. Click vao slot 6 tir SM-300 chon mddun tin hiéu ngd ra analog A0 2x12bit véi
ma sO : 6ES7 332-5HB01-0ABO bing cdch doub _click vao AQ 2x12bit

13. Sau khi thi€t 1ap phan cting xong ta ti€n hanh luu va ki€m tra bing cdch chon

menu Station > Save and Compile

14. Download cau hinh phin citng xudng du6i CPU ctia PLC bing cdch chon menu

PL.C -> Download

S HW Config - [SIMATIC 300{1) (Configuration) -- fuzzzy]

| ()il [ %8 W2

= FProfile ] Standard ﬂ

PS5 307 58 A PROFIBLIST]: DP master system 1) = FROFELS DF
CPU 315 222 PROFBUS P&

thi T SRRBEAN
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Hinh 4.12. Save va download c&u hinh phin ciing

4.2.3 Soan thao chudng trinh cho cac khoi logic

Sau khi khai bdo xong cdu hinh cttng cho mdt tram PLC va quay trd vé clra

s6 chinh clia step7 ta sé& thdy Step7 trong thu muc SIMATIC 300(1) bay git c6

thém cdc thu muc con CPU315-2DP, S7 Program(1), Sources, Blocks

M4 ctra s6 SIMATIC manager 1én va chon ‘Block’

MGé ta't cd cac khdi logic (OB, FC, FB, DB) chita chuong trinh ttng dung s& nim

trong thu muc Block. Mic dinh sdn trong thw muc nay di cé sin khd OB1

K SIMATIC Manager, - [fuzzzy -- C:\Program Files\Siemens\Step\s fpr... [Z|@[Z|
I%File Edit Insert PLC VWiew Options Window Help Sl i

O] 225 &2l ol [= 2= 2o S | < NaFiter>
= % fuzzzy @System data = 0B1
= SIMATIC 30001) . . .
~-[@ crU3I52DP 1. Click ‘“+’ Simatic 300(1)
=-(g1] 57 Program(1] 2. Click “+’ S7 program(1)
(&) Sources 3. choin ‘Block’
= Elocks
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Hinh 4.13. Chon khdi Blocks
Muén soan thdo chuong trinh cho kh&i OB1 ta doud-click vao bi€u tugng OB1

A R A .
bén nira ctra sO bén phai

BP File Edit Insert PLC Yiew Options Window Help

Do 8| & |G| df [ 2a] Sof- |2

= % fuzzzy @ Sustemn data =5
=l SIMATIC 300[1]
=@ cru 31520P

= 57 Programi{1] Double —click
:EUCFE:S vao khdi OB
=

Hinh 4.14: Lap trinh trén kh6i OB 1
D€ khai bdo va soan thio chuong trinh cho cdc khdi OB khéc hoic cho cdc khdi FC
, FB hay DB, ta c¢6 thé tao mdt khdi méi ngay truc ti€p tir chuong trinh soan thdo

biing cdch chén thém khdi méi d6 trudc tir clra s6 chinh clia step7 bing phim
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Insert -> S7 Block -> chon ki€u khdi -> chon so khdi -> nhan OK

Q SIMATIC Manager - [fuzzzy -- C:\Program Files\Siemens\step f\s7pr... E|@”$__<|

% File Edit BGEERS FLC  Wiew Opkions  wWindow  Help -
ou =1 b o - = 3
E{!}J E{ \ l IET%I _EJ'::' T |iEEE 1<NOF|Ite1>
= % fuzzzy | v Gpstem data = OB
=3 Sk - I
_m 1 Qrganization Block,
B ¥ ZFunction Block

3 Funiction R ~
ean Chon ki€u khoi
SDaka Type

& Wariable Table

Inserts a new 57 block in the selecked block Folder,

Hinh 4.15. Chén thém khéi diéu khién
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CHUONG 5

BO HIEU CHINH PID, CAC HAM XU LY TIN HIEU TUONG TU VA
UNG DUNG

5.1 Gidi thiéu.

Nhidu nam trude day bo didu khién PID dugc coi 1a bo diéu khién Iy
twdng d6i véi cdc d6i twgng c6 md hinh lién tuc. BO PID thuc sy 1 bo diéu
khi€n dong ma viéc thay ddi cdc tham sd clia bd diéu khi€n c6 khd ning lam
thay ddi dic tinh dong va tinh cia hé thong diéu khién tu dong.

B didu khi€n PID thuc chdt 1a thi&t bj didu khién thuc hien luit didu
khi€n dugc mo ta bing phudng trinh sau:

w(®) = koe(t) + ;—Ij)-e(r)dr +T,e()

trong d6 e(t) 1a tin hiéu vao, u(t) 1a tin hiéu ra ctia bo diéu khién, k, 1a hé SO
khuéch dai clia luat diéu khién ty 1& , T; hiing s0 thdi gian tich phan va Ty, 1a
hiing s6 thdi gian vi phan .

o0 Bo hiéu Dboi tuong
Ngb vao chinh PID |90, didy Ngb ra
- khién

Hinh 5.1. Biéu khién vdi bo diéu khién PID

Vi bo diéu khién PID, ngudi st dung d& dang tich hgp cdc luit dicu
khi€n khdc nhu luat diéu khién ti 1& (Iut P), diéu khién ti 1& - tich phan (luit
PI), diéu khién ti 1& -vi phan (ludt PD). Bo diéu khién PID ludn 13 mot phan
tir khong thé thay th€ dudc trong cdc qud trinh tw dong khong ché nhiét do,
mic, toc do...

Mot trong nhitng tng dung ctia bd diéu khién PID trong diéu khién
thich nghi va diéu khién mg 1a thudng xuyén phai chinh dinh lai cdc tham sd’
cda n6é cho phi hgp vdi su thay d6i khong biét trude cta ddi tugng ciing nhu
clia moi trudng nhim ddm bio dugc cdc chi tidu cha't lugng da dé ra trong hé
thong. N&u nhu ta dd ty dong hod dudc cong viéc thay dSi tham s6 nay thi bo
diéu khién PID d6 sé 12 mot bo diéu khién bén vitng vdi moi tic dong cla
nhi€u ndi ciing nhu nhiéu ngoai lén hé thong.
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Ciing chinh vi vdy ma cdc thi€t bi di€éu khi€n qud trinh nhu DCS
Disbuted Control system, PLC Programmeble Logic Control,PCS Process
Control System clia cdc hang san xuat thi€t bi ty dong trén th€ gidi khong
thé thi€u dudc module diéu khién PID hoic ciing hoic mém.

P& st dung t6t cdc module nay, ngudi thiét k€ phdi nim dugc cic
phuong phdp chon luit diéu khién va cdc tham s& cho bo diéu khién.

Trong phin mém Step 7 c¢6 nhiéu kh&i FB dé hd trg viéc viét chuong trinh diéu
khién thiét bi si dung luat hiéu chinh PID, nhu FB40,FB41, FB58, FB59..

5.2 Médun mém FB58
5.2.1 Gi6i thiéu
So do khoi FB58

Block Diagram

SPINT
PR R_ON
| GAIN
I - I (ERTERND]
o + | [
. ' X
TP N PR 71 e
PV PER ot e i _|_1' DEADE W
o ]
- ER
| 40 TR (2
PU_OFF
1\1-5:,_—.- LMN_P
T 0% e
nisw
L | - k
—‘-J\‘_ L |-’
1T 10T _FGL, 4 {t’ L
1JTL_N,
CITLAL - LN
o
1
L 0 —e
TD, T LA _;_r—Ln LMH_D
DTG D_SEL -
LMW _HLM
CLMR_LLM
MAN_ON 0 LM
Ll m LMNLIT TR CRPOm
ra f_” e === LN _PER
1]
LIFLHLM, LM _FAC,
LML LLK LMNOFF
Fipure 3-1 Block Diagram of CONT_C
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Hinh 5.2. So d6 khdi clia khoi FB58

CALL "“TCONT CP” , DBS8
PV_IN
IV _PER
DISV
INT HFPOS:
INT HNEG:
SELECT
IV
L
LM _PER :
QPULSE
OLMN_HLM:
OLMN_LLM:
0C_ACT
CYCLE
CYCLE P :
5P_INT
HAN
COM RST :
HAN_ON

Hinh 5.3. C4c cdu 1énh cta FB58
Piém Setpoint
Piém Setpoint dit § ngd vio SP- INT & dang s6 thuc nhu mot dai lugng vat li
hodc ti 1& phdn tram. Pi€m setpoint va gid tri x{ 1i thudng tao thanh sai s&
phadi c6 cing mot don vi
Su lya chon gia tri xit i (PVPER_ON)
Tuy thudc vio PVER ON, gid tri c6 thé c6 dudc tir thi€t bi ngoai vi hoic &
dang s6 thuc
PVER-ON x1r Ii gid tri ngd vao:
- TRUE: Gi4 tri x& li dugc do thong qua thi€t bi ngoai vi Analog (PIWxxx)
tai ngd

vao PV PER.
- FALSE: Gi4 tri x{t li c6 dudc & dang s6 thuc dit tai ngd vao PV-IN.
Sy chuyén ddi gia tri xi li baing ham CRP-IN (PER-MOD)
Ham CRP_IN chuyén gid tri ngoai vi sang dang s thyc tuy thudc vao su lwa
chon PER_MODE

PER MODE Output of CRP IN Analog Input Type Unit

1] PY_FER™01 Thermoelements; FT100LMN 00, standard °C; F

1 PY_PER* 001 PT100MM 00 clirmate: "C: °F

2 P PER™100:27648 Yoltage/current %
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Viéc tiéu chuin hoa gia tri xit li PV_NORM (PF_FAC, PV_OFFS)
Ham PV_NORM tinh todn gia tri ngd ra cta ham CRP_IN nhu sau:
"OQutput of PV_NORM" = "Output of CPR_IN" * PV_FAC + PV_OFFS
N6 duge dung vGi § dinh:
PV_FAC:nhu hé s6 clia gia tri xi¥ Ii.
PV_OFFS:su offset cia gia tri x{ 1i.
Sy tiéu chudn hod nhiét do sang ti 1& phan trim: diém setpoint & dang %, ta
phdi chuyén gid tri nhiét do dugc do sang ti 1& %.
Sy tiéu chudn hod ti 1& % sang nhiét do: diém setpoint & dang nhiét do ta
phdi chuyén dién 4p/dong dién.
Viéc tinh todn c4c thdng so:
- PV_FAC = range of PV_NORM/range of CRP_IN;
- PV_OFFS = LL(PV_NORM) - PV_FAC * LL(CRP_IN);
Véi:

range: dai,viing,mién

LL : gi61 han du6i
Vi gid tri mic dinh (PV_FAC = 1.0 vi PV_OFFS = 0.0) thi sy tiéu chudn
ho4 s& khong dugc thich hdp thi két qua gid tri x{ 11 1a ngd ra tai PV.
Vi du viéc tiéu chuin hoa gia tri xi li
Néu dit gid tri setpoint 1a ti 1& % va ban c6 mién nhiét do 12 (-20 ++85)°C thi
ban phdi tiéu chudn hod dai nhiét &6 thanh ti 1& %.
Sg db du6i day tinh bay mot vi du v& viéc chuy&n midn nhiét do (-
20++85)°C sang ti 1& tir 0 +100%

FYV_MORM [%] +
i e e =

73 7

| pyv_Fag = 10048520))
L, =0.8524
I

50+

IP W_OFF'S = 00,0524 (-20)
=10.03 | .

fED T T T t L
- 0 40 B0 BIES CRP_IN[]

Hinh 5.4. Vi du viéc tiéu chudn hod gid tri xi¥ li
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Hinh thidc sai s6

Sy khdc biét giita diém setpoint va gia tri x@ 1i tru6c khi bi dua vio mién
chét s& tao ra sai s0. Pi€ém setpoint va gid tri x& 1i phdi c6 cung ki€u don
vi(% hodc dai lugng vat 1i)

Mién ch&t (Deadb_W)

V6i mdi mot gid tri, Deaband s& dwa ra mot khodng sai s6

Néu DEADB_W = 0 thi Deaband s& bi gidm su kich hodt. Sai s6 dugc dic
trung bing thong s6 ER

ERE &

EF = (SF_IMT - P¥) + DEAD WY ER = (SF_INT - P¥) - DEAD Wy

Il
N

|
|
|
|
|
| SPNT - P
| DEADE. W/
| |

Hinh 5.5. Minh hoa v€ mién chét

Thuit toan PID (GAIN, TL, TD, D_F)

So dd dudi day 1a so d6 khdi clia thudt todn PID

LMr_P
SPINT —=— |
Gj_':“ PFAC_SP DISy
INT LMM_Surm
m o) e
INT HPCE [ ‘/ ' e
INT_HHEG [ >
L - TI LITL_ON, LMMN_|
ER |_ITEWAL
DIF
TD, O F - * Wr_D
Paranaer =3 onmert sy interfacs
C— FB cdl intertaca
1 Parameter assignment uzar intetfscs, FB call interfacs
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Hinh 5.6. So @6 khdi ctia that toan PID

Thuit todn PID hoat dong nhu mdt thudt todn vé sy dinh vi. Cdc cd ciu i
1é,tich phan,vi phan(DIF) dugc k&t ndi song song va ¢ thé duge kich hoat
hoic khong kich hoat mot cach riéng 1&. Piéu nay cho phép bd P, bo PI, bo
PID dudc ciu hinh.

Sy diéu chinh clia ngudi diéu khién s& hd tr¢ bo PLPID. Bo diéu khién
nghich dugc thi hanh khi st dung mot bd GAIN (cooling controller).

Né&u set gid tri TI,TD dén gid tri 0.0 thi ban s& thu dugc modt bd diéu khién P
tai diém hoat dong

1 —t
LiM_Sumit) = GAIN *ER{NN + ﬁ* t+0_F~* eTD-fD_F)

Ting buSe ddp Gng trong mién thdi gian Ia:
LMN_Sum(t):1a bién tdng trong ch& d6 tu dong ctia bd diéu khién

ER (0) : 12 sy thay ddi tirng budc clia sai s6 da dudgc chuin hod
GAIN - 46 19i cia bod dieu khi€n
TI : tho1 gian tich phin
TD :thd1 gian vi phan
D_ :he s6 vi phan
ER F
LMM_Sum
GAIN* D_F * ER \ - LMM_Sumi)
J “*‘ GAIN* ER ()
— r ER
: § canTER (@ )
-y et
ToOJ D F
-
TI

Hinh 5.7. Minh hoa céc thong s clia thuat toin PID

B tich phan (TI, L ITL_ON, I ITLVAL)

Trong diéu khié€n tay né dugc diéu chinh nhu sau:

LMN_I =LMN - LMN_P - DISV.

N&u bi€n van hanh (manipulated variable) bi gidi han thi cd cau I s& bi ngung
hoat dong. Néu sai s6 dua cd cau I trd vé trong khodng cho phép cia bién
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van hanh thi co cidu I ¢ thé dudc thay ddi bing cdch: co ciu I clia bo diéu
khién c6 thé dudc kich hoit bsi TI = 0.
Sy hodt dong cia co ciu P s& bi yéu di khi c6 su thay d6i ciia diém setpoint.
Sy hoat dong ciia cd cau P sé bi y&u di khi c6 sy thay déi cia di€m
setpoint (PFAC_SP)
P& ngin chin sy qud tAm(vudt qui gidi han),ban c6 thé lam gidm sy hoit
dong clia cd cAu P bing cdch st dung hé so ti 16 ddi vdi su thay ddi cla
diém setpoint, thong s0 PFAC_SP. St dung PFAC_SP, ban c6 thé chon cac
gi4 tri lién ti€p tir 0.0 =1.0 d€ quyé&t dinh hiéu qua clia cd cdu P khi di€m
setpoint thay doi.
- PFAC_SP=1.0: cd cdu P bi 4nh hudng néu di€m setpoint bi thay doi.
- PFAC_SP=0.0: co cau P hoan toan khong bi thay ddi néu diém setpoint bi
thay

ddi.
Viéc gidm 4nh hudng clia cd ciu P sé dat dudc bing sy cin bing thém
cdciul
Cac nhan t6 cia co cau vi phan (TD, D_F)
Cd cAu D ctia bd diéu khién s& bi gidm kich hoit véi TD = 0.
Néu cd cau D dugc kich hoit ,theo m&i quan hé giita cdc thong s6 ta c6:
TD =0.5*CYCLE *D_F
Cai dit thong s ciia bd diéu khién P va PD véi diém dang hoit dong
Trong giao dién clia ngudi sit dung, cd cdu I khong dudc kich hoit (TI = 0.0)
va co cAu (TD = 0.0) cling vay. Sau d6 cai dit cdc thong s6:
I_ITL_ON = TRUE
I_ITLVAL = diém dang hoit dong.
Piéu khién hoi ti€p (DISV)
Bién hdi ti€p c6 thé dugc thém vao trong ngd vao DISV
Viéc tinh toan bién van hanh
So @6 khoi dudi day 13 so dd vé su tinh todn bi€n vdn hanh

[P [

|0 L HLM
CONEOHE i LMHLIMIT
1

DLRAR_LLR
=
LMH_ NORM
Lhib_Surn 1 L CRP OUT

R o \i IT\ ‘—f — Ii L

COMZ_OM, LhA M HLR LhdH Far
CON_A0NE LhA L Lhd LhN_OFFS
' PULSEGEN
Parameter 3ssignment USsr intsrBes

[ FBcallinterface

[ Parameter assignment user intzriaee, FB call intzriace
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Hinh 5.8. So @6 khdi tinh todn bién van hanh

Vung diéu khién (CONZ_ON, CON_ZONE)

Néu CONZ_ON = TRUE, bo diéu khién sé& hoat ddng trong ving diéu

khi€n. Piéu nay c6 nghia 1a bd diéu khi€n hoat ddng theo thuit toin sau:

- N&u PV vudt qud gid tri SP_INT gan cin trén cia CON_ZONE, thi gid tri
LMN_LLM la gid tri ngd ra nhu bi€n van hanh (diéu khié€n theo chu trinh
kin)

- N&u PV nim duéi gid tri SP_INT gan cAn dudi cia CON_ZONE,thi gid tri
LMN_HLM 1a gid tri ngd ra nhu bién vin hanh(diéu khién theo chu trinh
kin)

- Né&u PV niim trong khodng ving diéu khién (CON_ZONE) bi&én vin hanh
s€ gilf gia tri cda né lai tt LMN_Sum cta thudt todn.

Chii : Su chuyén d6i tir diéu khién kin sang diéu khié€n tu dong theo chu

trinh kin thi sy diéu khién s& tinh todn 1 khodng tré khodng 20% ctia ving

dicu khién.

Tem perature

Fy
Donot hest with LA = LA _LLM

SPOINT + COM_FOME

Upper control zone

SPINT

Lowwer contral zone

SP_IMT - CON_TOME

Heat mith LM~ = LN _HLM

- TiME

Hinh 5.9. So d6 viing dié¢u khi€n (CONZ_ON, CON_ZONE)
TruSc khi kich hoat ving diéu khi€n tay, phdi chic chin ring ving diéu
khi€n khdng qué hep, n€u viing diéu khién qua nhd, sy dao dong s& xuit
hién trong bi€n vin hanh va bién x Ii.
Thuén lgi ciia viing diéu khién
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Khi gid tri x& 1i thudc ving diéu khi€n , co cdu D tao ra mot sy gidm cuc
nhanh ctia bi€n vin hanh. Diéu ndy c6 nghia 12 viing diéu khi€n chi hitu ich
khi co cau D dugc kich hoat. Khdng c6 viing diéu khién, vé cd ban co ciu P
sé 1am gidm bi€n van hanh. Ving diéu khi€n s& c6 tdc dong tdi sy dn dinh
nhanh hon ma khong c6 su vugt qua gidi han hoidc sai l1éch dudi( thap hon tri
s6 danh nghia).
X1 1i gia tri biing tay (MAN_ON, MAN)
Ban c6 thé bt cong tic diéu khién tay hoic tu dong . Trong diéu khién tay
bi€n van hanh dugc diéu chinh d€n mot gid tri theo huéng dan .
Co c&u tich phan (INT) dugc set dén gid tri LMN - LMN_P — DISV va cd ciu
vi phian (DIF) dudc set dén gid tri 0 va dugc ddong bd hod bén trong. Do dé
chuyén sang ch& do tu dong sé it bi va cham hon.
Chii y: trong khi diéu khién thong s6 MAN_ON khong c¢6 dnh hudng gi.
Su gidi han ctia bi€n van hainh LMNLIMIT (LMN_HLM, LMN_LLM)
Gia tri ctia bi€n van hanh dudc gidi han dén 2 gid tri gidi han LMN_HLM va
LMN_LLM bdi ham LMNLIMIT. Né&u su gi6i han nay dat dudc, diéu nay
dudc chi dinh bdi bit thong tin QLMN_HLM va QLMN_LLM. N&u bién van
hanh bi gidi han thi cd cdu s& bi ngung hoit ddong. N&u sai s6 dua cd caul vé
ding viing bi€n van hanh thi co cau I s& dudce phuc hoi.
Tay doi sy’ gidi han cta bi€n két qua
N&u mién bi€n van hanh bi gidm va gid tri mdi khong dugc gidi han cla bién
van hanh nim ngoai khodng gi6i han, thi co ciu I va gid tri cla bi€n van
hanh s& bi thay ddi.
Viéc tiéu chudn hoa bi€n van hanh (LMN_FAC, LMN_OFFS)
Ham LMN_NORM chuin ho4 bi€n van hanh theo cong thic sau:
LMN = LmnN * LMN_FAC + LMN_OFFS
N6 dudce dung v6i y dinh:

LMN_FAC: nhu hé so clia gid tri x( I1.

LMN_OFFS: su offset ctia gid tri x{ Ii.
Gia tri bi€n van hanh ciing ¢6 khd ning dugc dinh dang tif bén ngoai.
Ham CRP_OUT chuyén sd thuc sang gid tri ngoai vi theo cong thifc sau:
LMN_PER =LMN * 27648/100
Véi gid tri midc dinh (LMN_FAC = 1.0 vdA LMN_OFFS =0.0) thi sy chuin
ho4 s& khong dugc thich hgp. Lic nay két qua clia bi€n van hanh 1a ngd ra
tai LMN.
Ghi nhan va chuyén tai cic thong s& cia bo diéu khién
- Viéc ghi nhin céc thdng s6 clia bd diéu khi€n SAVE_PAR
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Né&u viéc cai dit cdc thong sd hién hanh dudc ding, ban c6 thé ghi nhan
chiing vao mdt ciu tric dic biét trong hAm FB 58"TCONT_CP" trudc khi tao
ra mot sy’ thay d8i .N&u ban diéu chinh bd diéu khién, viéc cic thong so ghi
nhan dugc vi€t d& 1&én thay gid tri trudc khi chuyén ddi.

PFAC_SP, GAIN, TI, TD, D_F, CONZ_ON vi CONZONE dugc chuyé&n sang
ciu tric PAR_SAVE.

- Viéc tdi cdc thdong s6 di dugc ghi nhdn ctia bd diéu khién UNDO_PAR
Ham ndy dudc st dung dé kich hoit thong s6 dugc cai dit cudi cuing clia bd
diéu khi€én ma ban da ghi nhdn dé phuc hdi bo diéu khién (chi trong dicu
khién tay)

http://www.hcmute.edu.vn

MAMN_ON
MoM 0N T
AR P UMD 0_PAR
PO_ON L&D FID : - PR C SR
FOCON |1 ] 5 (HeSh; o ol it
GAIN, ; e . I,
PLCON i T g e PARSAWE [PARSKVE —— "
’ toi o Eﬁﬁhz O
COMNZOME E_UHZ_EIN, ' 0N,
COMZOHE CONEONE

Hinh 5.10. So dd khdi cda viéc ghi nhdn va chuyén tdi cdc thong sO clia bd

A R
di€u khién

Viéc chuyén ddi cac thong sd giita bd PI va PID LOAD_PID (PID_ON)
Theo qud trinh diéu chinh cdc thong s6 PID va PI s& dudc luu vao trong ciu
tric PI_CON va PID_CON. Tuy vao PID_ON,ban c6 thé si dung
LOAD_PID trong diéu khién tay ddi v6i cdc thong s6 PI hoic PID d€ tao ra
cdc thong sd cda bd diéu khién

PID parameter Pl parameter

PID_ON =TRUE PID _OMN=FALSE

+  GAIN = FID_GOM EAIN +  GAIN = PI_COM.GAIN
= Tl =PID_COR.TI = Tl =PI_COMTI

- TD =PID_CONTD

Chuy:

Céc thong sd cha bé diéu khién chi dugc ghi trd lai vao bd diéu khién vdi
UNDO_PAR hoic LOAD_PID khi do 1¢i cia bo dicu khién khdc 0.
LOAD_PID copy céc thong s6 néu dd 1¢i GAIN <> 0 (cdc thong s6 clia mot
trong hai b PI va PID )

D_F, PFAC_SP c¢6 thé dudc set d€n gid tri mic dinh bing cdch diéu chinh.
Nhitng gid tri ndy sau d6 c6 thé dugc xdc dinh bdi ngudi diéu chinh.
LOAD_PID khong thay ddi cdc thong s& nay.

V&i LOAD_PID viing diéu khi€n ludn dugc tinh todn lai.
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(CON_ZONE = 250/GAIN) ngay khi CONZ_ON = FALSE dudc set.

Qua trinh chay (Tuning) ctia FB 58 "TCONT_CP"'
& Gi6i thieu
Vi viéc diéu khién viéc chay tr di€u chinh cia "TCONT_CP", b6 diéu
khi€n PI/PID cidp nhit tu dong cdc thong sd cliia bo dieu khi€n. C6 hai
phuong thitc chay Tuning:
- Chay tu diéu chinh biing sy ti€n gin téi diém hoat dong vdi sy thay doi
tirng buéc cta diém dit.
- Chay ty diéu chinh di€ém hoat dong bing viéc dit mot bit bit dau.
C4 hai cdch trén, qud trinh x& li dugc kich thich bdi c6 thé lwa chon
bi€n g4n thay d6i. Sau khi chira di€m udn, cdc thong s6 by didu khién
c6 gid tri va bd diéu khién dugc khdi hoat dong tu dong va ti€p tuc
diéu khi€n véi nhitng thong s6 nay.
Ban c6 thé diéu khi€n viéc chay diéu chinh bing viéc st dung cic
thong s6 dugc thi€t1ap trén giao dién chuong trinh thi€t k€.
Céc budc ti€n hanh:
- Start -> Simatic Manager -> Project -> Block -> DB58 -> Option ->
Curve Recorder

T — Tt — L e
1519230 15: 70z 152030

S T o T e e

Hinh 5.11. Man hinh c4p nhat dd thi

- Thi&t 14p cédc thdong s6 vao sau khi vao Curve Recorder nhdp vao

Setting
N ~ A ~
(caidatthong so )
I =
Ll Lure [RETR L
Fezan =] ||[Remcmam =] | [Fraaewec] = E|
sLkn N S H S v R g
Uz | '.-.| Lo | O BT 031 | wpen: iE]
Lot [ Ul | b | | L S i
Chegz ks, | Swwrlak | Crangeton . | Chgs iz, |
Kzl T
[% 30y O IJ'U\u- i gt cire 1M ez |
i aFhe
[P L] I TR ! il T |
wd Hi
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Hinh 5.12. Man hinh cai dit thong s6
- Sau khi cai dit thong s6 xong ta vao Data Block -> Open Oline ->
Option Controller Tuning
% K&t qua
Cdc thong s6 diéu khién dugc cap nhdt trong qud trinh FB58
"TCONT_CP" chay tu diéu chinh.
Nhin t& d€ 1am gidm thong s6 tic dong P 13 PFAC_SP = 0.8
- P 10i ctia bd dicu khién GAIN
Thoi gian bo tich phan: T1
Thdi gian b vi phan: TD
Nhan t6 bd vi phdn: D_F = 5.0
Ving diéu khién Control zone on/off: CONZ_ON
Do rong vung Control zone: CON_ZONE

Process valle
B : sapdnt
] | 107 B.0000
fill= \ /' =y : s
] - : f06Ess Vil
60 A —— F 5u%
402 ! Marip. variabl
: 3 129008
20 X
fl —=t— Gt N ——
Ak : : 8:21 - Zaarn
i s ENCIE

Hinh 5.13. D6 thi két qué clia qud trinh cip nhit thong s

Vi du vé lam gidm d4p @ng diéu khi€n véi PFAC_SP
Thong s6 qu4 trinh:

GAIN = 6
T1 =50s
T2 =5s

Thong s bd diéu khién:
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GAIN = 6
TI =19.6s

Bang 5.2: Chi thich két qua ciia do thi

Thai Hé s6 | Chd thich bo vot 18
gian SP
thir

8:18 | 1.0 Co ciu P khong c6 su hoi ti€p 32%

8:19 | 0.8 Cd ciu P ¢6 su hdi ti€p 20%, su | 2%

ddp tGng dicu khién & diéu kién
tot nha't

8:20 | 0.0 Cd cau P hdi ti€p hoan toan, sy | -
chin dong gidm manh.

5.2.2 Céac thong sé cua FB58

PIA [ THONG |IN/OUT |KIEU | VONG [GT | MO TA
CHi |SO pU |GT DAU
LIEU
00 |PV_IN INPUT | REAL | Tuy 0.0 PROCESS VARIABLE
cam IN.

bi€n st Gid tri khdi tao c6 thé
dung dit & dau vao’process

variable on” hodc 7 tu
bi€n qud trinh dudc
bi€u dién dusi dang s&
thuc ddu phdy dong

4.0 PV_PER INPUT | INT 0 PROCESS VARIABLE
PERIPHERY

Bi€n qua trinh dugc ndi
v6i CPU thdong qua
cong vao tuong tu.

6.0 DISV INPUT | REAL 0.0 DISTURBANCE
VARIABLE

bo6i v6i diéu khién
thudin bi€n nhiéu sé€
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dugc ndi & ngd vao
disturbance variable

10.0 | INT_HPO | INPUT |BOOL FALS | INTEGRAL ACTION
S E HOLD IN POSITIVE
DIRECTION .

Ngo ra cda co cau I c6
thé duge chi ra trong
mdt pham vi tryc ti€p.
b€ dat dudc diéu nay,
ngovao INT _HPOS
phdi dugc set dén gid
trit TRUE . Trong ting
dgt diéu khién,
INT_HPOS ciia bd diu
khi€n diu tién dugc két

noi dén ngo
QLMN_HLM chia bd
diéu khién thd 2
10.1 |INT_HNE |INPUT |BOOL FALS | INTEGRAL ACTION
G E HOLD IN NEGATIVE
DIRECTION.

Ngd ra ctia cd cdu I ¢co
thé dugc chi ra trong
mot huéng phu  dinh.
bé dat dugc diéu nay
,ngd vao INT_HPOS
phdi dugc set dén gid
tri TRUE . Trong ting
dot diéu khién,
INT_HPOS ctia bd diu
khi€n diu tién dugc két

noi dén ngo
QLMN_LLM ciia bd
diéu khién thd 2
12.0 | SELECT INPUT | INT OPEN |0 SELECTION OF CALL
3 PID AND PULSE
GENERATOR.
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Néu mdy phdt sung
dugc kich hodt, c6 mdt
vai cdch d€ goi thuat
todn PID va bd phdt
sung.

SELECT =0: B9 diéu
khi€n s& dudc goi trong
mot chu ki nhanh & mic
do gidn doan, thuit tod
PID va by phdt sung s€
dugc xr 1.

SELECT =1:Bd diéu
khi€n s& dudc goi trong
khéi OB1 va chi thuit
todn PID dugc xi 1i.
SELECT = 2: bd diéu
khi€n s& dudc goi trong
mot chu ki nhanh & mic
d6 gidn doan va chi b
phdt sung dugc x1 Ii.
SELECT =3: By diéu
khién s& dugc goi trong
mot chu ki chAm & mic
d6 gidn doan va chi
thudt toan PID dudc xi
Ii.

140 | PV OUTPU | REAL | Tuy 0.0 PROCESS VARIABLE
T cadm Tin hiéu qud trinh dugc
bi€n su xudt qua cong ra
dung “process variable”
18.0 | LMN OUTPU | REAL 0.0 MANIPULATED
T VARIABLE

Gid tri ra dugc thi€t 1ap
bing tay thong qua
cong ra” manipulated
variable”

22.0 | LMN_PER | OUTPU |INT 0 MANIPULATED
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T VARIABLE
PERIPHERY.
Gid tri ddu ra thi€t lap
biing tay theo kiéu biéu
dién phl hop véi cic
cong viofra tudng tu
dugc chon qua ngoé
ra“manipulated variable
periphery”
24.0 | QPULSE | OUTPU |BOOL FALS | OUTPUT PULSE
T E SIGNAL.
Khi c6 gid tri xung
dugc kich hoit thi s€ cé
tin hi€u ra tai ngd ra
“QPULSE”
24.1 | QLMN OUTPU | BOOL FALS | HIGH LIMIT OF
HLM T E MANIPULATED
VARIABLE
REACHED.
Céng ra” hight limit of
manipulated  variable
reached ” thong bdo gid
tri cia bi€n qud trinh
vugt qud gid tri gidi
han
242 | QLMN_LL | OUTPU | BOOL FALS |LOW  LIMIT  OF
M T E MANIPULATED
VARIABLE
REACHED
Cong ra” low limit of
manipulated  variable
reached ” thong bdo
gid ti cia bi€n qud trinh
nhd hon gid tri giGi han
243 | QC_ACT |OUTPU |BOOL TRUE | NEXT CYCLE, THE
T CONTINUOUS
CONTROLLER IS
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WORKING.

Thong s6 nay sé dudc
chi ro khi c6 hay khong
trang thdi diéu khién
ti€p theo sé& dudc thi
hanh tai 1dn goi ti€p
theo (chi thich hgp khi
SELECT c6 gid tr1 1

hodc 0)
26.0 | CYCLE INPUT/ | REAL | >0.001 | O.1s SAMPLE TIME OF
OUTPU S CONTINUOUS
T CONTROLLER([s].

Tai day s€ set thdi gian
mau doi véi thuit todn
PID. Bo didu chinh
trong pha thi# nhit va
dua vao CYCLE. Thoi
gian 14y mau 1a khodng
thdi gian khong ddi
gitta cdc 1an khdi dugc

cap nhat.
30.0 | CYCLE_P | INPUT/ |REAL | >0.001 | 0.02s | SAMPLE TIME OF
OUTPU S PULSE
T GENERATOR[s].

Tai ngd vao nay, ban
dua vao thdi gian mau
ddi véi mdy phdt xung.
FB 58 “TCONT_CP”
tinh todn thdi gian miu
trong pha thi nhat va
dua nd6 vao trong

CYCLE_P.
34.0 | SP_INT INPUT/ | REAL | vung 0.0 INTERNAL
OUTPU gid  tri SETPOINT

T cla gid Piu  vao  “internal

tri X0 1 setpoint” dugc st dung

dé thi€'t 1ap tin hiéu chid
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dao.
38.0 | MAN INPUT/ | REAL 0.0 MANUAL VALUE.
OUTPU Coéng vao” manual
T value” dugc st dung dé

dit gid tri bdng cac
ham giao di€n

42.0 | COM_RST | INPUT/ | BOOL FALS | COMPLETE
OUTPU E RESTART
T Khdi ¢6 chitc ning khdi

tao lai hé thong hoan
toan khi dau vao
“complete restart” dugc
thi€t 1ap gid tri logic

TRUE
42.1 MAN_ON | INPUT/ | BOOL TRUE | MANUAL
OUTPU OPERATION ON.
T Khi dau vao “manual

operation on” c0 gia tri
logic TRUE mach vong
diéu khi€n sé& bi ngit,
cdc gid tri s& dudc thi€t

lap bing tay.
90.0 | PVPER_O | INPUT |BOOL FALS | PROCES VARIABLE
N E PERIPHERY ON

Né&u ban mudn gid tri
xt 1i dugc doc thong
qua thi€t bi I/O, ngo
vao PV_PER phai dugc
k&t ndi dén I/0 va gid
tri Xt 1i ngoai vi phdi
dugc set1én (TRUE).

186.5 | LOAD_PI | INPUT/ | BOOL FALS | LOAD OPTIMIZED
D OUTPU E PI/PID PARAMETERS
T
186.6 | PID_ON INPUT/ | BOOL FALS | PID MODE ON
OUTPU E PID controller:
T PID_ON = TRUE
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PI controller:
PID ON =FALSE

5.3 HAM FC105, FC106
P& thuit Igi trong qud trinh xi¥ Iy cdc tin hiéu tuong tw phAn mém Step 7 ¢6 sin
ham thu vién FC105,FC106

5.3.1 Ham FC105_Pinh ti 1¢ gia tri ngé vao Analog

CALL "SCALE"

IN 1=PIWZTZ

HI LIM :=5.000000e+002
LO_LIM :=0.000000e+000

ETPOLAR: =MO.O0O
FET WAL:=MWl0z
ouT 1=MD104

Hinh 5.14. C4c cdu 1énh ¢tia ham FC105

- Vi du: Mifc day trong bon dugc do bing lit .Bo
chuyén ddi do dugc chon 500 lit thi tuong tng
véi mot gid tri do la 10V.

- Ti 1é: Module Analog chuyén d6i gi4 tri analog
10V thanh s& nguyén 27 648. Gid tri ndy bay
gid dd dudc chuyén ddi thanh dai luong vat I lit.
Qua trinh nay ngudi ta goi 1a dinh ti 1& gid tri

Analog.

- Chuong trinh:Viéc dinh ti 1 gid tri analog dugc
thyc hié trong khdi chudn FC 105. Khdi FC 105 nim trong thu vién

Standard Library”trong chuong

phan mém Step 7.

- IN

doc qua ngd giao ti€p dir liéu trong dang INTEGR

5000

oo

TIT 648

trinh S7”TI-S7 Converting Block” cla

: Gi4 tri Analog tai ngd vao IN c6 thé dudc doc truc ti€p tir module
hoac

- LO_LIM,HI_LIM: C4c gi6i han chuyén ddi cdc dai luong vat li sé duoc

trudc G cac ngd vao LO_LIM (gidi han dudi) va HI_LIM (gidi han
trén). Trong thi du trén thi gii han chuyén ddi tir 0 d&n 500 lit.
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OUT: Gi4 triti & (dai luong vat 1i) thi dudc luu trit nhu 12 mot so thuc tai
ngo

ra OUT.

OUT = | (FLOAT (IN) — K121 37 = (HL_LI-LO_LIkg)] + LO_LIM

Hing s6 K, K, s& dudc set dua trén gid tri ngd vao 12 BIPPOLAR hay

UNBIPPOLAR

BIPPOLAR: Ngd vao BIPPOLAR xdc dinh liéu gid tri am cé dugc
chuyén ddi

hay khong.

BIPPOLAR: Gi4 tri ngd vao Ia s6 nguyén dudc thira nhan giita -27648
va +27648,do d6 K, 1a -27648, K, la +27648.
UNBIPPOLAR: Gi4 tri ngd vao la s6 nguyén dugc thira nhidn giita 0
va +27648,do d6 K, 1a0, K, 1a +27648.

Trong vi du trén, bit nhg 0.0 ¢6 tin hiéu “0” va vi th€ bdo hiéu gi4 tri ngd

vao la mot cuc.

RET_VAL: Ngd ra RET_VAL c6 gid tri 0 n€u sy hoit dong khdng c6 sy
cO.

Néu gid tri tai ngd vao 16n hon K, , ngd ra OUT dugc kiém sodt bdi

HI_LIM va 16i xua't hién, néu gia tri tai ngd vao nhé hon K, , ngd ra OUT

dugc ki€m sodt bdi LO_LIM va 13i xuat hién. Lic nay ENO sé& dugc set

gid tri 0, va RET_VALSs€ c6 gid tri W#16#0008.

5.3.2 Ham FC106_Khong chia ti 1¢ sé thyc cho ngo ra Analog

CALL "UMICALE™
IN :=MD34
HI_LTM :=1.000000e+002

LO_LITM :=0.000000e+000
EIPFOLAR: =FALSE

BEET WAL:=Mirlod

oorT = =ITir3n0

Hinh 5.15. Cdc c4du Iénh cia ham FC106
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Vi du: Chuong trinh tinh todn gid tri Analog
trong
pham vi tr 0 d€n 100.0%. Gid tri ndy dUGC  pueg F--—----
chuyén tdi ngd ra nhd mot module ngd ra
Analog.
- Khong chia ti 1&: Khdi chudn FC106 dudc si
dung
cho viéc khong chia ti 1& (su bi€n d5i ctia mot £ 1000
s6 thuc tir 0 d&n 100.0% thanh mot s6 nguyén
16 bits tir 0 d&én 27648)
- OUT:Gi4 tri Analog khong chia ti 1& tai ngd ra out c6 thé dudc tryén di
duéi
dang mot s6 nguyén 16 bits d&€n ngd giao ti€p dit lieu hodc truc ti€p dén

o

ngoai vi.
Chuong trinh: Khoi FC106 nim trong thu vién “Standard Library” trong chuong
trinh S7 “TI-S7 Converting Block” clia phAin mém Step7.

5.4 Vi du wng dung diéu khién mifc nuéc trong bon
5.4.1 Nguyén Ly hoat dong :

Nu6c dudc bom tir binh chira 1 1€n binh 2 biing bom ly tAm ,bom ly tim
hoat dong theo hai ch& dd c6 thé diéu khién bing tay hoic diéu khién tir PLC
bing nim chuyén hai ch€ @ AUTO va MAN, bom hoat ddng & hiéu dién thé
xoay chiéu 220-240 VAC ,cong sudt 12 30 W, Ivu ludng nuSc khodng 20
lit/phit, né dugc tic dong bdi 2 role(250 VAC/5A). Dong nuGe qua bom chia
lam 2 phin, 1 lugng s& qua van solenoid va 1 lugng dugc hdi vé bé 1 @€ bio
ddm an toan cho bom khi van solenoid déng lai. Van solenoid ciing c6 thé dudgc
diéu khién bing tay hoic biing PLC dung d& déng mé tic thdi dong nudc 1én
bdn chira 1 khi diéu khién. Ap suat hoat dong tir 0-10 bar, cAp dong 24 VDC,
dong c6 thé dudc cap tir rale hoic tryc tiép tir PLC.

Dong ti€p tuc qua bd phan hién thi luu lugng dong cd khi diung dé diéu chinh
lvu lugng sao cho vira phdi 6n dinh giita 2 ludng nudc phan nhanh tir bom. Khi qua bd
chuyén dd8i lvu lugng bd phan nay sé& hién thi gia tri lvu lugng dong chiy chinh xac
va truyén thong s6 nay vé cho PLC xit Iy dudi dang dong dién tir 0/4 — 20 mA tuy
theo gid tri 16n nhé clia lvu lugng nude.

PLC nhan 2 ngd vio analog 12 bd chuyén ddi luu Iugng va cAm bién, tuy thudc vao
chuong trinh phan mém diéu khién dudc vi€t sin ma PLC s& diéu khién proportional
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vale( vale diéu khién ty 1¢ ) d€ dong m3 gép m& chia van . Do d6 luu lugng nudc sé
dugc diéu khién 1 cach ty 1& v6i dong ma PLC xudtra tif ngd ra AO.

V2 (0% -100 %)

-t

Van tuyén tinh
Start/ <
LIS1 Stop &
vé s M
--Bdn2
_______________ ps |cpu| b1 | po | Ao| Al
::::- PQW288jPIW272
o < Y
y 8 |8
e BO PO MUC
Van B(j
* 2 po
§ LUGNG
A 4
V1 »
ON/OFF |
A
"B@n 1
_:_:_:_:_:_:_:_:_: L y
______ o [ vs
_oooooooo . >__Bom ™ onioFF
Hinh 5.16. So d6 khdi diéu khién mic nuéc.
5.4.2 So do6 khoi ciia hé thong ty dong
€ss N
SP 4 | PID | + 4 .
[ \ I 0 4 N I )
Y y (FB58) ) Bon nudc 2 ) )

C4dm bién
: : do muc ‘~ d

Hinh 5.17. So d6 khdi cda hé thong tw dong
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PID control: dugc diéu khién thong qua cuc PLC

Bon nuée 2: 1a doi trgng diéu khién

Cam bié&n do : cdm bi€n do mitc nudc dua vao ap luc de 1én bé mat tir 0 — 0.1 bar d€
dua radong va ap tuong ing tir 4-20mA

Tin hi¢ u nhi¢u ey, do tic dong clia van x2

Trong d6 : SP : la gid tri tw nhdp vao (dugcnhdp vao tir bén ngoai ).

PV :1a gi4 tri hién tai c6 trong bdn nudc (gid tri dude doc tir ving nhd vao analog)

Ta lay gi4 tri hién tai PV so vdi gia tri dwa vao SP ta dugc ei=SP-PV

S¢ dd diéu khién

FC105 FB58 FC106
Al \Illl;l:(;g S6 thuc S8 thyc AO Tlnrzleu
soomal AP PIw pQw | DA
5.4.3. Khai Bao Thong S6' Phan Ciing:
Slot 1 Slot 2 va slot 3 Slot 4 Slot 5 Slot 6
Ngudn 230VAC CPU 315 8DI/DO x 24V/ | AT 2x 12 bit AO 2x 12 bit
- 24VDC (S7-300) 0.5A (4-20 mA) (4-20 mA)
PS 307 5A CPU 315- 2DP 6ES7 323 - 6ES7 331- 6ES7 332 -
6ES7 307 - 6ES7 315 - 1BH00-0AAO | 7KB02-0ABO | 5HBO1-0ABO
1EA00-0AAO 2AF03-0ABO-
V1.2
-] A
Slot Modise o I e
1 FS 30754 EES7 C—
z |[BCPUTNSZ0F _ [6ES{vV1 2|2 e —
el S M|
: :
4 |[] DIeDonoa0ss  BEST| T T
5 | [N Az EES7 72 | <
3 A i EECT 200 | 4
7 |
& |
2 i

Hinh 5.18. Khai bdo phan citng cho tram PLC
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Dia Chi Tén thiét bi

10.0 S1 Nt Start/Stop

10.1 LIS1 Cam bi&n phat hién nguéng trén
Q0.0 Pen bao trang thai Start/ Stop

Q0.1 Van V3 va Bom

Q0.2 Van V1

Al O LIS1 Cam bi&n do mic 4..20mA

Al1l FIS1 Cam bién do lvu lugng 4..20mA
AO 0 V2 Van tuy&n tinh

Phan mém diéu khién

Symbol | Address |Data type | ~ Comment
.1 |COMPLETE RESTART 0B 100 OB 100 Complete Restar
2 |Curr_Flow MO 90 REAL
3 |Curr_Level hD 1E%EAL
4 |CYCL EXC OB 1 B 1 Cycle Execution
5 |dbSB DB 53 FB 58
6 |Flow Transmit PR 274 INT
§ |Lewel 5P MO 25 REAL
B |Level Switch Il 01 BOOL
8 |[Lewel Transmitter Pra 272 INT 4-20rma
10 |Op Per W2 MO 29 REAL
11 |Proportional *alkve POV 288 INT
12 |Pump_‘vale3 o 0.1 BOOL
13 |SCALE FC 105 FC 108 Scaling Values
14 |Stari/Stop push buiton | oo BOOL
15 |Start/Stop push lamp Q 0.0 BOOL
16 |TCONT CP FB &8 FB &8 temperature PID controller with pulse genaratd
17 it o 1.0 |BOOL
18 |UNSCALE FC 106 FC 108 Ungcsling Walues
19 w1 Q 0.2 BOOL
200 |WAT 1 WAT 1
21
OB1:
Network 1
A "Start/Stop push button"
FN M 0.0
S '"Start/Stop push lamp"
S "Pump_Valve3"
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Network 2
A '"Level Switch"
- L 'V 1 "

Network3
// Lay gia tri hien thoi cua level

CALL "SCALE"

IN :=MWI10

HI_LIM :=1.000000e+002
LO_LIM :=0.000000e+000
BIPOLAR:=FALSE
RET_VAL:=MW12
OUT :="Curr_Level"

L "Curr_Level"
T "db58".PV_IN

// Lay SP cua PID Controller

L  "Level SP"
T "db58".SP_INT

CALL "TCONT_CP", "dbs8"
PV_IN :=
PV_PER :=
DISV :=
INT_HPOS:=
INT_HNEG:=
SELECT :=1
PV =

LMN :=
LMN_PER :=
QPULSE :=
QLMN_HLM:=
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QLMN_LLM:=
QC_ACT :=
CYCLE :=
CYCLE_P :=
SP_INT :=
MAN :=
COM_RST :=
MAN ON :=

L "dbS8".LMN_PER
T "Proportional_Valve"

// Lay % do mo vua Van V2

L "db58".LMN
T "Op_Per_V2"

Network 4

A "db58".PID_ON

S M 0.2

S "dbS8".LOAD_PID
Network 5
A "Start/Stop push lamp"'
A '"Start/Stop push button"
FN M 01
R '"Start/Stop push lamp"
R  '"Pump_Valve3"

0B100:

Networkl:
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SET
R "db5S8".MAN_ON
R "dbS8".PVPER_ON

DB5S:

__I: urrent/yaltage

5 45454

0.0103:21

458333
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