Chuong 6: Cac chirc nang chuyén dung trén S7-200 B mon Ty Pong Do Luong Khoa Dién

CHUONG 6: CAC CHUC NANG CHUYEN DUNG TREN PLC S7-200

6.1. Do luong va gidm sdt nhiét dp véi module EM235 nhdn cam bién nhigt dién tré
Pt100:
Yéu ciu phan cirng:

1 S7-200 CPU

1 Pt100 Temperature Sensor

1 TD200 Operator Interface

1 EM235 Analog Expansion Module
Chon day dién ap trong gidi han 0V+10V cho EM235, bat cac cong tac trén module theo
cac vi tri dd dugc an dinh tuong Gmg véi timg day dién ap dau va do phan dai cia tin hiéu
vao theo bang dudi day:

Khéng ddo dau Gisi han day|po s s
SWI |SW2 [SW3 |SW4 |SW5 |SW6 |diéndpdauvao |

ON |OFF |OFF |ON |OFF |ON 0+ 50 mV 12.5 uV
OFF |[ON |OFF |ON |OFF |ON 0+ 100 mV 25 v

ON |OFF |OFF |OFF |ON |ON 0+ 500 mV 125 uv
OFF |[ON |OFF |OFF |ON |ON 0+1V 250 pv

ON |OFF |OFF |OFF |OFF |ON 0+5V 12.5mV
ON |OFF |OFF |OFF |OFF |ON 0+ 20 mA 5 pA

OFF |ON |OFF |OFF |OFF |ON 010V 2.5mV
Dio diau Gioi han day | p. 4o s
SWI |SW2 [SW3 |SW4 |SW5 |SW6 |diéndpdauvao |

ON |OFF |OFF |ON |OFF |OFF |+25mV 12.5 uV
OFF |[ON |OFF |ON |OFF |OFF |+50mV 25 v

OFF |OFF |ON |ON |OFF |OFF | +100mV 50 v

ON |OFF |OFF |OFF |ON |OFF |+250mV 125 uv
OFF |ON |OFF |OFF |ON |OFF | +500mV 250 pv
OFF |OFF |ON |OFF |ON |OFF |+1V 500 uV

ON |OFF |OFF |OFF |OFF |OFF |+2.5V 12.5mV
OFF |ON |OFF |OFF |OFF |OFF |+5V 25 mV

OFF |OFF |ON |OFF |OFF |OFF |+10V 50 mV

SW6: chon dién 4p va dong vao c6 dau hodc khong dau; SW4, SW5: chon hé s6 khuyéch
dai; SW3,2,1: chon hé s0 suy giam.

EM 235 Configuration Switches . : 7
Ump-ub:latn’El-Lpular Gain Salect Augnluatthm‘i
w1 Swz2 SW3 | SW4 | SW5 | SWE elect elec
OM Unipolar
OFF Bipolar
OFF OFF x1
OFF oM 10
oM OFF *100
M oM irvalid
O OFF QFF 0.8
oFf | on | OFF 0.4
oFf | oFf | on v
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Chuong 6: Cac chirc nang chuyén dung trén S7-200 B mon Ty Pong Do Luong Khoa Dién

Gid tri chuyén d6i ADC 12 bit cua tir don déi véi tin hiéu vao c6/khong c6 dau:

MSB L5B
15 14 3 2 i}
ARN XX | 0 | Dala value1Z Bits | o | 0 | 0 |
Dt lién dom
MEB LSB
15 4 3 0
A x| Diata value 12 Bils |ofofo]o]
Dt lién da o
EM 235
A Sy —
i : J_i ©
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B {r *I,E,_‘_ T - | AD Conerier
R e  DATA
|_.
o A —
AC ? J—i % REFVOLT [~
Rloop 1? s T (;__ j‘." Husttesr
& "l':li'r F= 1_ é
Ot Aufus]
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Riaop- J:T I o
o E i IS
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Input filles MUX 4101

Hinh 6.1: Cau tric caa module EM235

Tuy thudc vao s6 kénh sir dung trén module analog EM235 twong mg véi dia chi
dau vao (tir don) phai str dung trong qua trinh l4p trinh: AWIO cho channel 1, AWI2_cho
channel 2, AWI4 cho channel 3.

Sau day la chuong trinh goi mé cho nguoi sir dung trong qua trinh do luong va
giam sat nhi¢t do dua trén hé théng 1 module CPU, 1 module EM235, 1 cam bién nhiét
dién Pt100 va 1 TD200 (Text Display).

Module tién hanh doc gia trj nhiét dién trd dugc bién thanh gia tri dién ap theo béc.
Pau dau ra analog duoc sir dung nhu hang sé ciia ngudn dong. Dong cung cap cho Pt100
1a 12.5 mA nguon dong.

Véi mach nay dau vao 13 tuyén tinh ctia 5SmV/1°C. Gia trj analog cta dau vao duoc
s6 hoa qua hé théng bién d6i ADC va dugc doc déu dan theo chu ky. Tu gia tri nay,
chuong trinh s& thuc hién tinh toan va chuyén d6i theo cong thirc sau:

T[°C] = (Digital value - 0°C offset)/ 1°C value
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Chuong 6: Cac chirc nang chuyén dung trén S7-200 B mon Ty Pong Do Luong Khoa Dién

Digital value: gi4 tri dau vao analog da duoc chuyén doi.

0°C offset: gia tri sb, duoc do & 0°C; trong vi du nay gia tri offset 1a 4000.

1°C value: gid tri twong g voi 1°C, trong vi du nay thi 1°C =16.
Chuong trinh tinh toan gié tri thap phan va ghi két qua vao bién cua
messagel: "Temperature = xxx.x°C" gia tri ndy duogc hién thi trén TD200. Trudc khi khoi
tao chuong trinh nay, phai xac dinh dugc gio1 han nhiét do thép nhat va nhiét cao nhat.

Néu nhiét d6 vuot qua ngudng thi s& xuat hién dong canh bao trén TD200. Xuat
hién dong thong bao Message 2: "Temperature > xxx.x°C" néu nhiét do vuot qua ngudng.
Message 3: "Temperature < xxx.x°C" néu nhiét d6 dudi ngudng.

PT 100
|
ol odd O [odd L dda]
CRUZ15 Bl 235
TOZ00
TEMPERATURE = 236° C A
| |
Hinh 6.2: Cach lap TD200 v6i CPU va module EM235
le
PT100
() [mddoddoddododa
[T |[Ra_a- & ®E B-8. RC c- c[¥, L[[L= & 1|
EM 335
Hinh 6.3: Cach lip ghép cam bién v6i module EM235
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Churong trinh viét trén Step 7 bang ngén ngir STL:
Network 1: Set the High and Low Temperature Limits

LD First Scan On:SMO.1

MOVD +0, VD196
MOVW +16, VW250
MOVW  +4000, VW252
MOVW  +300, VW260

MOVW +200, VW262

MOVW +20000, AQWO

// In the first scan cycle,

// clear VW196 and VW 198.

// Load 1° C =16 in VW250

// Set the 0° C offset = 4000.

// Set the high temperature

// limit = 30° C.

/I Set the low temperature

// limit = 20° C.

// Initialize a 12.5 mA current

// at analog output word AQWO.

Network 2: Calculate the Value and Enable Message 1

LD Always On:SM0.0
MOVW AIW4, VW200

-1 VW252, VW200
DIV  VW250, VD198

MUL +10, VD196
DIV VW250, VD196
MOVW VWI98, VW160

MOVW +0, VWI198
MUL +10, VD198

+I  VWI160, VW200

MOVW VW200, VWI116

S VI27,1

Network 3: 1f Temperature Exceeds High Limit, Enable Message 2 and Turn Off Furnace

LDW>= VW200, VW260

- VI26
R Q00,1

/I Every scan cycle,

// move the value in analog

// input word AIW4 to VW200.
// Subtract the 0° C offset.

// Divide the result by the 1° C

// value.

// Multiply the remainder by 10.
// Divide the value in variable

/I double word VD196 (remainder x 10)
// by the 1° C value.

// Shift the quotient by 1 decimal
// point to the left.

// Clear VW198.

// Multiply the temperature value
// by 10.

// Add the result of temperature
// value x 10 with the value that
// 1s stored as the digit following
// the decimal point.

// Transfer the result to VW116
// (embedded value on the TD 200)
// for display.

// Enable message 1 for display
// on the TD 200.

//'If the temperature value >=
// the high temperature limit
// stored in VW260,
// enable message 2 on the TD 200.
// Turn off the furnace.
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Chuong 6: Cac chirc nang chuyén dung trén S7-200 B mon Ty Pong Do Luong Khoa Dién

MOVW VW260, VW136 // Move the high temperature limit

// value to VW136 (embedded value

// on the TD 200) for display

// in message 2.
Network 4: 1f Temperature Drops Below Low Limit, Enable Message 3 and Turn On
Furnace

LDW<= VW200, VW262 // If the temperature value <=
// the low temperature limit
// stored in VW262,
= VI125 // enable message 3 on the TD 200.
S Q0.0,1 // Turn on the furnace.
MOVW VW262, VW156 // Move the low temperature limit

// value to VW156 (embedded value
// on the TD 200) for display in
// message 3.
Network 5: Main Program End
6.2. Do lwong va gidm sdt nhiét dp véi module EM235 nhin cam bién truyén tinh nhiét
dién Pt100:
Yéu ciu phan cirng:

1 S7-200 CPU

1 Pt100 Temperature Detector

1 TD200 Operator Interface

1 EM235 Analog Expansion Module
Pay 1a chuong trinh goi mé 1am thé ndo dé co thé do va giam sat trong pham vi gii han
theo danh nghia 1y thuyét sir dung module mo rong analog EM235. Nho d6 dau do nhiét
do Pt100 1a dugc két ndi t6i kénh vao analog cua module.

Qua trinh chuyén ddi dién trd trén Pt100 thanh nhiét do dua trén su chuyén doi
dién ap. Ngudn nodi Pt100 duoc sir dung nhu 1 nguon dong. Tin hiéu cung cip c6 dong 6n
dinh & mirc 2.5mA cho dau do Pt100. V&i mach dién nay, dién ap dau vao thay doi tuyén
tinh cua 1mV/°C.

EM235 chuyén doi gia tri analog (ap) thanh digital duoc thuc hién tuan tu theo chu
ky. Chuong trinh tinh toan nhiét d6 dya tren cong thurc sau:

OC] (te to)/ tl

te: gia tri s0 doc truc tiép tir kénh dau vao AWIx(x = 0,2.4)

to: gia tri s6, do & 0°C (°C offset)

t1 : s6 nguyén twong tmg véi 1°C

Chuong trinh tinh to4n gia tri thip phan va ghi két qua vao bién nhé ciia Message
1: "Temperature xxx.x°C" két qua nay duoc hién thi trén TD200.

Trong qua trinh khoi tao, phai chi dinh r6 vung gi6i han (gia tri thap nhat va gia tri
cao nhat). Ngoai ra trén TD200 con xem duoc canh bao néu nhiét do vuot qua gii han 4n
dinh trude. Cach lip TD200 véi CPU va module EM23 xem hinh 2.
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Do di¢n trd shunt ctia Pt100 stir dung ¢ vi du nay 1a phu hop trong gidi han nhiét do
tr -200°C+100°C. Duong déc tinh cua Pt100 xem bén dudi, n6 khong hoan toan tuyén
tinh. Sai khac mot it so vdi duong thang, hau hét su sai 1éch ndy déu nam trong gidi han.

R [Ohm]

= T[]
B T R E EEE"
Hinh 6.4: Buong dic tinh nhiét dién tré cua Pt100

Nhiét do trong gidi han tir -200°C + -130°C va tir 0°C + 100°C.Nhiét do do dugc it
hon gia tri thyc t& mot it va phai bu thém.

Su sai léch vé dién tro phu thudc vao nhiét do, xem hinh bén dudi. Trong truong
hop nay ta phan day nhiét do ra lam 30 doan, 10°C cho mdi doan. Nho d6 ta méi tim duoc
gia tri d§ 1é€ch trung binh cho tirng doan. Két qua dg 1éch trong 30 doan nay sé dugc st
dung trong sudt qua trinh "tuyén tinh hoa" ctia chwong trinh bang cach bu gi trj nhiét do
tuong g cho tirng doan.
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Hinh 6.5: Bu gia tri nhiét tuong trng cho tirng doan
Dién tré thay ddi 0.4 Q tuong Ung voi nhiét do thay ddi 1°C. Gia tri bu c6 thé
chuyén d6i sang °C va c6 thé dua truc tiép vao chuong trinh tinh toan nhiét d6. Gia tri bu
duoc liét ké theo bang sau:

TempRange["C] -200t0 190 -190t0 180 -1&0t0 170 -170to -160 -160t0 150
Compialue [*C] 35 25 20 15 1.0
TempRange["C] -150t0 140 -140t0 130 “130t0-120 -12010-110 -110to0 100
ComptYalue [°C] 0E nA -0z -0.4 05
TempRange["C] -100 10 -90 -a0 to -80 -80 to -F0 =70 to -B0 -B0 to -50
ComptYalue [PC] -0k -0rF -0a -0.a 0.7
TempRange["C) -50 to -40 -40 to -30 =30 to 20 -20 to 10 -10 to 0
Comptalue [C] -0 -0 -04 -0.2 -0.1
TempRange["C] 0to 10 10 to 20 20 to 30 30 to 40 40 to a0
Compialue [*C] 0 03 06 1.0 1.4
TempRange["C] a0 to GO G0 to 7O 70 to 80 G0 to 90 a0 to 100
ComptYalue [°C] 15 241 25 30 35

Trong subt qua trinh thiét 1ap, gia tri hi¢u chinh dugc luu lai trong ving nhé dém
va sau d6 chuong trinh s€ thém vao trong gia tri nhié¢t dd do dugc. Gia tri dién tré do dugc
ctia Pt100 ¢ 0°C 1a 100Q2. Pién tré thay doi tuyén tinh theo nhiét d6 theo hé s6 0.4Q/°C.
Ngudn nudi cung cip cho cam bién phai 13 ngudn dong 6n dinh 2.5mA.

Day dién ap lya chon tr OV + 1V, trong d6 d6 phan dai 1a 10puA/don vi. Nhu vay
2.5mA duoc quy d6i thanh 250 don vi. Chon gia tri ngudng thip twong ing véi 2.5mA la
4000, tir phuong trinh bién déi sau: (32000%2.5mA)/20mA = 4000.

Luya chon dién ap trong giéi han tir OV + 1V bang cach lya chon cac cong tic theo
céc ché do nhu sau:
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Chuong 6: Cac chirc nang chuyén dung trén S7-200 B mon Ty Pong Do Luong Khoa Dién

Switch: 1 3 5 7 9 11
ON OFF ON OFF ON OFF
Cach 1ap ghép cam bién véi module EM235 xem hinh 3.
Churong trinh viét trén Step 7 bang ngén ngir STL:
Network 1: Initialize the Current for the Pt100
LD First Scan On:SMO.1 // In the first scan cycle,
MOVW +4000, AQWO // move 4000 into analog output
// word AQWO to initialize a
// 2.5 mA current for the Pt100.
Network 2: Load the Measured Value and Calculate the Temperature

MOVW AIW4, VW200 // load measured value from AIW4
//'in VW200.
-1 VW252, VW200 // Subtract the 0° C offset from
// the temperature value.
DIV  VW250, VD198 // Divide the result by °C.
MUL +10, VD196 // Multiply the remainder by 10. . .
DIV  VW250, VD196 // Divide the result by the °C

// value and add the resulting

// value to the first

// position after decimal.
MOVW VWI98, VW160 // Move VW198 to temporary

// location VW160.

MOVW +0, VW198 // Clear VW 198.

MUL +10, VD198 // Multiply the temperature value
// by 10.

+I VW160, VW200 // Add the temperature value and

// the value in the first position
// after the decimal to determine
// the exact temperature.
Network 3: Enable Message 2 On the TD 200
LDW>= VW200, VW260 // If the temperature value measured
// >= the high limit,
R VI25,3 // reset all three TD 200 messages.
= VI2.6 // Enable the TD 200 message,
// "Temperature>".
MOVW VW260, VW136 // Move the high limit into the
// TD 200 embedded value display.
JIMP 1 // Jump to Label 1.
Network 4: Enable Message 3 On the TD 200
LDW<= VW200, VW262 // If the temperature value measured
/! <= the low limit,
R VI25,3 // reset all three TD 200 messages.
= VI25 // Enable the TD 200 message,
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// "Temperature<".
MOVW VW262, VW156 // Move the low limit into the
// TD 200 embedded value display.
JIMP 1 // Jump to Label 1.

Network5: Find the Compensation Value and Display the Temperature
LD Always On:SMO0.0 // Every scan cycle,
MOVD +0, AC1 // 1oad the starting address for
// the temperature table B
// into accumulator ACI.
FND> VW398, VW200, ACI // Begin searching table B at
// VW398 until the value stored
// in VW200 is found.
// ' Then, place the index value
// in accumulator AC1.
MOVD &VB300, AC2 // Load the starting address of

// table A into AC2.
MUL +2, ACl1 // Multiply the index by 2.
+D ACI, AC2 // Add the index to the starting
// address.
MOVW *AC2, VWI116 // Move the adjustment value into
/I VW116.

+I  VW200, VW116 // Add the adjustment value to
// the measured temperature to
// get the true value.
S Vi27,1 // Enable the first TD 200 message,
// "Temperature=".
Network 6: Label One
LBL 1 // This is the destination for
// the Jump to Label instruction
// in Network 3 and Network 4.
Network 7: Main Program End
6.3. Cdch sir dung bé dém toc dp cao dé ghi lgi gid tri analog bing cdch chuyén doi gid
tri analog sang tin so:
Yéu cu phan cimg:
e Trong phan nay c6 sir dung dau ra xung dé phuc vu cho muc dich diéu khién
nén phai st dung PLC DC/DC/DC CPU loai 214, 215, 216, 221, 222, 224,
224XP, 226, 226 XM.
e B0 chuyén dbi dién ap sang tan sé loai SFWO01 (Trnker Commpany), cé tiéu
chuan ky thuat nhu sau:
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Chuong 6: Cac chirc nang chuyén dung trén S7-200 B mon Ty Pong Do Luong Khoa Dién

+ Ngudn cung cap: 24VDC

+ Ap vao: OVDC + 10VDC

+ Pau ra: Soéng xung vuong, 24VDC-GND

+ Gi61 han do: 0VDC +10VDC ~ OHz + 2000Hz

+ Ratio (d6 tang tuyén tinh): 200Hz/V
Mo ta: Vi su tro gitp ciia bd chuyén doi dién ap sang tan sb, bo dém tdc do cao (HSC)
cia PLC 214 duoc sir dung dé ghi lai gid tri dién ap nay. Bo chuyén ddi sir dung dién ap
vao tir OV + 10V. Gia tri ndy duoc chuyén d6i sang diy xung vudng c6 tan sb twong ung
OHz + 2000Hz. Tin hiéu ndy dugc dua vao bo dém téc do cao cia CPU 214. Diy xung
nay s& duoc dém, sau khoang thoi gian dinh trude, luong xung s€ duogc ghi va gia tri dién
ap dugc tinh toan.

LE LTS

=g

te—| A C -
o-10% _l_‘-.f ¢ O utput
-——1 [ & . 0 kHz to 2 kHz

=

Yoltage-to-frequency
conyerter

Hinh 6.6: Cach lép bo bién doi dién ap sang tan sb voi dau vao cta bo dém toc do cao
Churong trinh viét trén Step 7 bang ngén ngit STL:

Main Program (OB1):

Network 1: Call Subroutine SBR0

LD First Scan On:SMO.1 /I Load SMO.1.

CALL SBR _0:SBRO // Call SBRO.

Network 2: Main Program End

Subroutine Program (SBR0):

Network 1: Subroutine SBR0

Network 2: Initialize High-Speed Counter and Enable Timed Interrupt
LD Always On:SMO0.0 // Load SMO.0.

MOVB 16#FC, HSC1 Ctrl:SMB47  // Load control bits for HSCI.
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HDEF 1,0 // Assign mode 0 to HSC1.
MOVD +0, HSC1_CV:SMD48 // Set the new current value of
// HSCL.

MOVD 16#0000FFFF, HSC1 PV:SMDS52 // Set the new preset value of
// HSCI (not used in this example).

MOVB 100, Time 0 Intrvl:SMB34 // Set the time interval for
// timed INTO = 100 ms.

ATCH INT 0:INTO, 10 // Attach interrupt event 10 to
// INTO.

ENI // Enable all interrupt events.

HSC 1 // Start HSCI1.

Network 3: End of Subroutine SBR0

Interupt Program (INT0):
Network 1: Interrupt Routine INT0O
Network 2: Evaluate High-Speed Counter HSCI

LD Always On:SMO0.0 // Load SMO.0.

MOVD HCI1, VD100 // Move the value in HSC1 to
// VD100 to store the current
// count.

MOVD +0, HSC1_CV:SMD48 // Reset the current value (CV)
// of HSC1 = 0.

MOVB 16#C0, HSC1 _Ctrl:SMB47  // Enable HSC1 and update current
// value (CV).

HSC 1 // Start HSC1.

SRD VD100, 1 // Divide the count stored in
// VD100 in half.

MOVB VBI103, Display Voltage:QBO0 // Display the result at QBO.
// (10 times the voltage).
Network 3: End of Interrupt Routine INTO
6.4. Ciach do mirc tiv ddu vao analog:
Yéu cau phan cimg:
e EM235 mudule, vi tri cdc DIP Switching nhu sau:

1 3 5 7 9

off off on off off

e TD200 (Text Display)

Pay la chuong trinh doc gia tri analog tir kénh vao caa S7-200 va cung cip cho gia tri dau
ra mirc. TAt ca cac gia tri yéu cdu phai dugc cung cip véi gia tri dugc thiét lap trong
chuong trinh. Cac bién sau ddy duoc dua vao vi tri thich hop trong cong thirc:

Ov : gia tri dau ra mic

Iv  :gia tri dau vao analog

Osh : gidi han mirc cao cho gia tri dau ra

Osl : gidi han mirc thap cho gia tri dau ra
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Ish : gi61 han trén cua gié tri dau vao analog
Isl : gid1 han dudi cua gia tri dau vao analog
Su quan hé gitra gia tri dau vao analog va gia tri dau ra mirc dugc thé hi¢n theo do thi sau:

gid tri du
ta ke
Osh #-————-----"—"—"-"-""""——----"-'-°
0 i e i e
gid tri dau
sl E} h.r Ish wan analog

Hinh 6.7: D6 thi biéu dién quan hé gitta dau vao analog va dau ra murc
Cong thirc sau tinh toan gia trj mirc c¢6 thé say ra tir do thi:
Ov = [(Osh - Osl)*(Iv - Isl)/(Ish - Isl)] + Osl
Thuét toan cua chuong trinh:

Bét ddu chwong
trinh chinh

Khoi di ligu: Thiét 1ap cdu hinh cho
TD200, thiét 1ap mirc thap va muc cao

v

Khai bao tham s6 trong viing nh6 V va
chuan bi goi chuong trinh con SBRO

v

SBRO: gia tri mitc cho dau ra analog

v

Lam tron va dua t6i dau ra Word
(analog)

v

SBRO: gia tri mic cho TD200

v

Hién thi message trén TD200

Két thiic chuong
trinh chinh
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Churong trinh viét trén Step 7 bang ngén ngir STL:
Main Program (OB1):
Network 1: Read the Analog Input Value and Convert to Real

LD Always On:SMO0.0 // Load SMO.0.

MOVD +0, AC1 // Move 0 to ACI to clear AC1.

MOVW AIWO0, AC1 // Move the value in AIWO into ACI1.

DTR ACI, VD500 /I Convert the value in AC1 from
// decimal to real and store the
// real number in VD500.

Network 2: Store the Maximum and Minumum Scaling Values

LD Always On:SMO0.0 // Load SMO.0.

MOVD VD500, VD1000 // Move the value in VD500 into
// VD1000.

MOVD VD200, VD1004 // Move the value in VD200 into
/I VD1004.

MOVD VD204, VD1008 // Move the value in VD204 into
// VD1008.

MOVW VW208, VW1012 // Move the value in VW208 into
/I VW1012.

MOVD VD212, VD1016 // Move the value in VD212 into
// VD1016.

CALL SBR 0:SBRO // Call SBRO.

Network 3: Truncate the Value Received from Subroutine SBR0

LD Always On:SMO0.0 // Load SMO.0.

TRUNC VD2000, AC1 // Truncate the value in VD2000
/I and store the result in AC1.

MOVW ACI, AQWO0 // Move the value in ACI to
/I AQWO.

Network 4: Store the TD 200 Maximum and Minimum Scale Values

LD Always On:SM0.0 // Load SMO.O0.

MOVD VD216, VDI1012 // Move the value in VD216 into
// VD1012.

MOVD VD220, VD1016 // Move the value in VD220 into
// VD1016.

CALL SBR 0:SBRO // Call SBRO.

Network 5: Enable the TD 200 Message to Display the Liquid Level Value

LD Always On:SM0.0 // Load SMO.O0.

MOVR VD2000, AC1 // Move the value in VD2000 into
// accumulator AC1.

*R  100.0, AC1 // Multiply the value in AC1
// by 100.

TRUNC ACI1, AC1 // Truncate value in ACI1.

MOVW ACI1,VW116 // Move the value in ACI into
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/I VW116 for TD 200 display.

= VI12.7 // Enable 'Liquid Level ="' message
// on the TD 200.
Network 6: Enable Max. Level Reached Message on the TD 200
LDR>= VD2000, VD224 // Tf VD2000 >= VD224,
= VI2.6 // enable 'Max. Level Reached'
/I message on the TD 200.
Network 7: Enable Min. Level Reached Message on the TD 200
LDR<= VD2000, VD228 /I 1 VD2000 <= VD228,
= VI25 // enable 'Min. Level Reached'
// message on the TD 200.
Network 8: Open the Inlet Valve
LDN VI12.6 // Load variable memory bit V12.6
// as a Normally Closed contact.
/I Tf V12.6 is not set
A 10.0 // and input 10.0 is set
AN Q0.1 // 'and output Q0.1 is not set,
= Q0.0 // set output QO.0.
Network 9:  Open the Outlet Valve
LDN VI25 // Load variable memory bit V12.5

// as a Normally Closed contact.
// Tf V12.5 is not set

A 10.1 // and input 10.1 is set
AN Q0.0 // 'and output Q0.0 is not set,
= Q0.1 // set output QO.1.

Network 10: End of Main Program

Subroutine Program (SBR0):
Network 1: Subroutine SBR0

Network 2: Subtract Minimum Scale Values from Maximum Scale Values

LD  Always On:SMO0.0 // Load SMO0.0.
MOVR VDI012, ACI // Move the value in VD1012 into
//ACI.
-R VDI016, ACI // Subtract the value in VD1016
// from the value in ACI.
MOVR VDI1004, AC2 // Move the value in VD1004 into
//AC2.
-R VDI008, AC2 // Subtract the value in VD1008
// from the value in AC2.
MOVR VDI1000, AC3 // Move the value in VD1000 into
//AC3.
-R  VDI008, AC3 // Subtract the value in VD1008
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// from the value in AC3.
Network 3: Perform Final Mathematical Calculations

LD  Always On:SM0.0 // Load SM0.0.

/R AC2, AC3 // Divide the value in AC3 by
// the value in AC2.

*R ACI, AC3 // Multiply the value in AC1
// by the value in AC3.

MOVR AC3, VD2000 /) Add the value in AC3 to
// the value in VDI1016

+R  VDI1016, VD2000 // and place the sum in VD2000.

Network 4: End of Subroutine SBR0
6.5. Module diéu khién vi tri mot truc:
Yéu cau phan cimg:
o Mot CPU-221 or 222 or 224 or 224XP or 226 or 226 XM
e Boi vi diu ra xung dugc s dung trong phan goi ¥ ndy nén CPU loai
DC/DC/DC duoc lua chon.

e Mot cap PC/PPL.

e Mot bo 1ap trinh (PG) hodc may tinh (PC).

e Mot motor budc loai SIMOSTEP véi do tang trudng moment 1a 2Nm, do
tang truong dong dién 13 1.8A. DEé tra thong sb k¥ thuat cua céc loai dong
co budc nay dua vao trang web sau: ht//www.ad.siemens.de/.

Mot module FM STEPDRIVE.

Mot doan cép cho motor khoang chirng 10m.

bién tré hoac CALEX module 8502.

MOt bo cap cho tin hiéu diéu khién t6i nguén nuoi.

e Mot b mo phong cho S7 200.

CPU 221 sir dung trong vi du nay sir dung hai dau ra phat xung toc d6 cao dé diéu khién
motor (c6 thé phat t6i tan sé 20kHz), nén dung chte nang ramp up hodac ramp down cua
cac doi CPU 221 tr¢ 1én. Su dung bo ngudn déc biet FM STEPDRIVE dé chuyén doi
xung diéu khién thanh nguon dong dé cung cip cho cac cudn day cua motor. Tur truong
quay ctia motor c6 thé chuyén doi sang Vi tri, cu thé 1a s6 budc tuong tmg voi goc do oA
do xung diéu khlen tao ra mot cach tuan tu. Day xung tudn ty twong Ung véi tan sd cla
nhimg budce gidng nhau (xung dong bd). Néu tan sb khong du cao thi s€ xay ra hién tugng
chuyen dong step-to-step cua truc dong co' s& chuyén thanh chuyén dong quay lién tuc
(diéu nay c6 thé gay ra mét budc).

Trong vi du miu nay st dung dau ra phat xung Q0.0 cho motor; 10.0 tin hi¢u diéu
khién motor; viéc diéu khién doc ra s6 xung vudng dugc an dinh nhu 13 viée doc sb budc
ctia motor; dau vao 10.1 1a cong tic off ciia motor; dau vao 10.5 dé lwa chon huéng quay
cua motor.

Pé giam thiéu 15i trong qué trinh diéu khién ¢ tin sb cao, nén st dung dic tinh
ramp luc ting hodc giam tdc diéu nay s& hiéu qua hon rit nhiéu. Dic tinh ramp nay sé
dugc gi6i thiéu ¢ phan sir dung hai ham phat xung tdc do cao PTO va PWM.
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+ Module FM STEPDRIVE:

Module nay cé thé diéu khién bang tin hiéu clock & mirc cao d6 1a wu diém nodi bat.
Mobi mét xung clock tuong tng véi mot bude cua motor. Nguoi ta ¢ thé an dinh gia tri
ctia dong pha, s6 budc, do suy giam dong bang cac lwa chon trén cac cong tic ciia module.
+ Input Signals:

PULSE Clock pulse MOi suon 1én tao nén mot budce, dién ap 24VDC
Drection of Chon chiéu quay thuén ngugc

DIR 3
rotation

Néu c6 tin hiéu vao la cho phép thi bo phan ngudn s€ san

ENABLE | Enable \ X
sang cung cap

Mirc dong pha cta motor duoc set 1én, n6 co thé thay do6i

PWM Current Control duoc bang cach didu bién do rong xung.

+ Out Signals:

READY1 N Ready Status  Sau khi dau vao enable cho phép hoat dong, bo phan
ngudn s& ¢ bao cdo sin sang hoat dong cho dau ra READY1 N.

+ Tin hiéu giao tiép:

Tin hiéu cta bd diéu khién ¢ muc cao dugc cung cip bang xung diéu khién ¢ dau vao
24VDC, ¢6 thé cho phép diéu khién motor ¢ dau vao GATE_N.

Pulie Inferface &0 = .
Load resistor
FM STEFCRIE 1
o ses — S = e ot
[S1EMENE | =] PULSE N o GOkt tatation
DIR A -
| _ O3 - Foahle
I rast—{aa0 | "
RIII_H Pn - M
onD FEND
__D GHD 5N
- miasegeed
= Reads M 8 El
1= FGEND
Slrasre -|
Blgnal Interts ce Jn:s..|:||:||:||:|:||:||:||:|,:,,.'Im
a =i uey-th o Lo
L~ T =
2] [ e 5%,
iD [T o cae o
2
1 = —
LE% | = — '_ METILL e ::.;:qu.‘:nsnn
——ZERD
I T Reads2 J

EEEEEES

Matrconnscton

[y ———— I0.0; Start switch
-— | Steppe T motor 10.1; Stop =witch
© L= SIMOETER 0.5 Seled rotation
=it direction

Motor cakle

Hinh 6.8: So d6 ghép ndi step motor v6i bo diéu khién

Bién soan: Lam Tang Pirc - Nguyén Kim Anh 148

CuuDuongThanCong.com https://fb.com/tailieudientucntt



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

Chuong 6: Cac chirc nang chuyén dung trén S7-200 B mon Ty Pong Do Luong Khoa Dién

+ Inputs:

GATE_N Enable the clock pulse signal : Khi c6 24V ¢ cong vao GATE N, tin hiéu d6
dang chd doi cho viéc diéu khién stepper motor. Néu cho 0V, tin hiéu chd d6 bi huy bo.

+ Outputs:

Vi tri zero cua b dém vong quay bén trong, dién

ZERO Zero signal right counter ap 24V duoc cip cho dau ra zero ndy.

Sau khi dau vao cho phép hoat dong, by phan

READY?2 | Ready status ngudn bao céo 1a doc duge boi dau ra ready?.

Néu tin hiéu clock bi huy boi dau vao GATE N
MSTILL | Motor Stepped va motor dung lai, sy dung lai nay 1a sy chap nhan
boi tin hiéu MSTILL.

+ B9 chuyén doi dién ap cho bd diéu ~khie;en Stepper Motor: o ‘ q

Xem hinh sau day ban co6 thé de¢ déng tao mot rpach dién dé két nodi bo diéu khién
1ap trinh t&i bo drive cua stepper motor. Tat ca cac dau vao cua bo FM STEPDRIVE la
5V.

Fil STEPDR.

CPU 221 380 £ —O“m——:“
—|: }“1\ Pulses

24
100 &
Pulses_ M
0
CPLU 221 380 5 Ftd STEFPDR
—| FPulzes
240
100 £2
Fulzes_M

Hinh 6.9: So d6 ghép néi gitra dau ra cia PLC v&i module FM STEPDRIVE
Ciing c6 thé lya chon bo chuyén doi Callex (nhu 1a module 8502) dé€ tao ra nguon tin hi¢u
5V.

Enabhg—l Calex ! 003 -eiabk
002 - diecto of nEth
Cir _| Calex I—
F‘ulses—| Calex |_'-'1ﬂﬂ —pyke ovpet
Load resistor I000O0Doo

niz3

Hinh 6.10: So do ghép nbi giira dau ra ciia PLC vé6i Calex
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Mo ta chwong trinh:

Trong vong quét dau tién (SMO.1=1) cac gia tri quan trong cho vi¢c tao xung dugc
dit lai. O day tc d6 hoat dong ciing nhu s6 bude theo danh nghia 1y thuyét.
Cach lya chon hwéng quay cia motor:

Ban c6 thé sir dung cong tic 10.5 dé lwa chon huéng quay. Néu dau vao 10.5 = 1
dau ra Q0.2 dugc set 1én murc cao va chiéu quay cta dong co luc nay la ngugc chiéu kim
dong hd. Néu dau vao 10.5 = 0, dau ra Q0.2 dugc reset xudng mirc thap va chiéu quay cua
motor lac nay 1a cing chiéu kim dong ho. Trong trudng hop dé tranh motor mat budc,
huéng quay chi c6 thé thay doi duge khi bit nhé trang thai hoat dong cua motor 1a off
(MO0.1=0).

Cac budc khéi dong motor:
1. An nut Start, didu d6 c6 nghia 1a c6 sudn 1én truyén téi dau vao 10.0.
2. Khéng c6 khoa lién dong, diéu d6 c6 nghia 13 bit nhd lién dong da bi reset.
3. B6 diéu khién chuyén sang ché do off, co nghia 1a bit nhé hoat dong da bi
reset.

Néu cac yéu t6 da duoc hoi ty, bit nhéd MO0.1 duoc reset va b diéu khién sir dung
1énh PLS dé khai dong viée phat ra diy xung & céng Q0.0. Piéu can thiét cho viéc phat
xung 1a phai c¢6 dit liéu dugc khai bdo tuong ing trong vung nhd dac biét twong ng voi
1énh PTO/PWM va dau ra Q0.3 dugc set.

Cach dirng motor:
1. An nit Stop, diéu ndy twong tng véi viéc truyén xung 1én dén port 10.1
2. B0 diéu khién bat Ién on, diéu d6 twong tng v4i MO.1 dugc set.

Néu cac yéu t6 di duoc hoi tu, bit nhé MO.1 duoc reset. Sau do xung ra tai port
Q0.0 bi ngit di boi vi qué trinh diéu bién d6 rong xung da bi giai phong ket nbi véi 1énh
PLS0. Khi diéu nay xay ra, do rong xung bi giam xuodng zero. Sau do ngat 0 duoc xu ly,
bit nhd MO.1 dugce reset 1an nita dé chuan bi cho viée khai dong bo diéu khién lan t1ep
theo.

Céu tric chwong trinh diéu khién:

Khai dong CT chinh

Chi dinh d¢ rong va chu ky xung, cho
phép INTO hoat dong.

Bat motor sang
off?
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Lua chon chiéu quay
10.5

Nut khéi dong
Motor hoat dong va
removebit lién dong?

Phat diy xung ra tai cong Q0.0

Stop motor, nut
10.1 hoat dong ?

Ngit ddy xung ra tai cong Q0.0

Chuwong trinh thé hién dwéi dang ngén ngir STL:
Network 1: ***MAIN PROGRAM*** Specify Pulse Width and Cycle Time

LD First Scan On // Load SMO.1.
MOVW +500, PLSO Cycle // Specify cycle time of 500
// microseconds for PWM.
MOVW +0, PWMO PW // Specify pulse width of 0.
MOVD +40000, PTO0 PC // Read out 40,000 pulses.
S Enable Drive, 1 // Enable the FM STEPDRIVE.
ATCH INT 0, 19 // Attach interrupt event 19 to
// INTO.
ENI // ' Enable interrupt.
Network 2: Enable Counterclockwise Rotation
LDN Drive ON // Load MO0.1 as a Normally Closed
// contact.
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// If MO.1 is not set

A Direction // and input 10.5 is set,
S Q02,1 // set output QO0.2.
Network 3: Enable Clockwise Rotation
LDN Drive ON // Load M0.1 as a Normally Closed
// contact.
// If MO.1 is not set
AN  Direction // 'and input I1.5 is not set,
R Q0.2,1 // reset output QO0.2.
Network 4: Activate Interlock
LD Motor STOP // Load input 10.1.
// If input 10.1 1s set,
S Interlock, 1 // set memory bit M0.2.
Network 5: Cancel Interlock
LDN Motor START // Load input 0.0 as a Normally
// Closed contact.
// If input 10.0 1s not set
AN  Motor STOP // and input 10.1 is not set,
R Inmterlock, 1 // reset memory bit M0.2.
Network 6: Set PWM/PTO Control for Output Q0.0 and Start Drive
LD Motor START // Load input 10.0
EU // If there is a positive transition
// (Edge Up) at input 10.0
AN Interlock // and memory bit M0.2 is not set
AN  Drive ON // and memory bit MO0.1 is not set,
MOVB 16#85, PLSO Citrl //'load the control bits for pulse
// train output at output QO0.0.
PLS O // Enable pulse function at output
/1 Q0.0.
S Drive ON, 1 //'Set memory bit MO.1.

Network 7: Stop Drive and Set PWM/PTO Control for Output Q0.0
LD Motor STOP // Load input I1.1

EU // If there is a positive transition
/I (Edge Up) at input 10.1

A Drive ON // 'and memory bit MO0.1 is set,

R Drive ON, 1 // reset memory bit MO.1.

MOVB 16#CB, PLS0_Ctrl /I ' Load control bits for pulse width
// modulation at output Q0.0.

PLS 0 // End pulse output at QO0.0.

Network 8: Két thiic chuong trinh chinh.

Network 1: Bit dau chuong trinh con ( Interrupt Routine INT0)
Network 2: Reset Memory Bit M0.1 (drive ON)

LD Always On // Load SMO.0.
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R Drive ON, 1 // Reset memory bit MO.1.
Network 3: End of Interrupt Routine INTO.
RETI // End INTO.

6.6. Cac irng dung truyén thong trén Step 7-200:
6.6.1. Két ndi PLC véi méy in qua cong song trong ché do truyén thong Freeport:

st
FEvTE ] i CPU 214
“ g
SNWATC
— Centronics
interface
| | | | | | | | Communication
mn | [ corvetr
Input= 10.0tol0y

FCIPFI cable
Hinh 6.11: Két ndi PLC véi may in qua cong song
6.6.2. Truyén thong gitra S505 va S7 trong mang qua module giao di¢n truong MIF:

F
I | E | SIMATIC 505 PLC

4-W ord Simple Protocol M etweark;
/ - id Ll . .
Electrical drive
B CPU 214

k-]
Fan

Hinh 6.12: Két ndi S505 va S7 trong mang qua module giao dién trudng MIF
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6.6.3. Truyén thong S7-200 & ché d6 Freeport sit dung modem dién thoai telephone
network:

../.:;- o n
/ T &l epahone
L i1 CRITIT D etwnork
[
hodem
H LU
LY 1]
Conmunication
[alaly / \
L |ssssesssseal |
Adapter W odem

Daa processing

Hinh 6.12: Két ndi S7-200 & ché do Freeport sir dung modem dién thoai
Adapter Interface

104it moden:
1 start bit
PCIPR *  Tdaa his
cable * 1 parity (even) bit
- L i
=7-200 — — Wl ccdem 1 stop hit
Arlapter:
gpin
2RO —//————————————— ¢ (2 and 3 should be
itz ——————————— 3 snapped fof some modems)
4RTS
5CTS
G DER
E aDCD
20DTR
SCGND ——— 7 GMD

Hinh 6.13: Két ndi port truyén thong giira S7 va modem
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6.6.4. Truyén thong Freeport dé két néi mang vai S7-200 CPUs trong truong hop /O &
Xa:

W
i
M aster Héﬂr.
LTOR
LMMIC
LT
Slave 1 Slawve 2
W W
r i . R -
ur =
A B,
AMATIC -
TG :mc
Cammunication |
poart

Hinh 6.14: Truyén thong giita cac S7-200 véi nhau

6.6.5. Str dung trinh ing dung Hyper Terminal window két ndi gitra PC va PLC:

f{fnnounoonnnn_,ﬂ f
[Sues] sz |
i
RUH
oF
SIMATIC
B7-20K -

Freeport mode Wm

W ind oz ap plic ation

FC/FPI [
cahble

Hinh 6.15: Truyén thong giita S7 va PC
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6.6.6. Két ndi giita S7-200 v6i encoder sir dung port truyén thong RS485:

Cable Assignment:

=7-200 Hohner RS 485 Encoder
9-Pin Male Connectaor 12-Pin Male Circular Connector
Fin 1 Gnd Fin 1 Gnd
Fin 2 24N —— Pin 2 11 - 24%
Pin 3 TR+ —— Pin 3 T/R+
Pin 4 Feserved Pin 4 T/R-
Pin 5 Gnd Pin & [dent 2E0D
Pin B oy Pinkb [dent 2E1
Pin ¥ 248+ Pin 7 [dent 2E2
FPin 8 T/R- Pin 8-12 Free
Pin g Feserved
n-\_’b:\:: = 'Eh_\'tn'h. = 'b.\\[\\\
EI I I T IITIITITIEITIILY]
| 2] e e K
: jm L] e e [,
=t Hue Flo CPU 214
Clae Do Closs

Hofiner RS 485 Encoder

Hinh 6.16: Két ndi Encoder vao port truyén thong
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Chuong 6: Cac chirc nang chuyén dung trén S7-200 B mon Ty Pong Do Luong Khoa Dién

6.6.7. Truyén thong theo giao thirc Mudbus dé két ndi cac S7-200 slave:

_— Modbus master

[ =]

ﬁ a7- 214 Modbus slaves i

11K IS -y

L R5-485 communication

Address 1 | Address 2 | Address 3 | Address 4 |

Hinh 6.17: Ké} n(f)i tryyén thong theo giao thirc Mudbus
6.6.8. St dung modem Radio dé két n6i mang S7-200:

licro/Win

Throught cable wge e

LIl o T

/ ¢ PC/PFI cable |:
MDOE100-E3 MODEI00-E3
Point-to-point Master  Point-to-noint slave .one

kS

n

T

Hrw,

Vet

PCY/PET cable “\éﬂf

LIDEI100-F3 )
Foint-to-noitt slave L._:T:J.,t

AT

A

Hinh 6.18: Két ndi truyén thong str dung Radio modem
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Chuong 6: Cac chirc nang chuyén dung trén S7-200 B mon Ty Pong Do Luong Khoa Dién

6.6.9. Str dung TD-200 dé diéu khién va giam sat S7-200:

fe== A

I

Crenrice 1; TD 200 address = 1
Farameter black at W0

FPFI netwok
cable

[ T k-
Passemrd = 0o | /% To ¢ crul
cable

CEEE YV
C__ 1 FEB

Optional hardwer e

Crevice 20 TD 200 address =3
Farameter block at Wanraoo

External

= AN pomer upply
(] [ [=] 2]

— e |
Hinh 6.19: Két ndi truyén thong S7-200 va TD200
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Chuong 6: Cac chirc nang chuyén dung trén S7-200 B mon Ty Pong Do Luong Khoa Dién

6.6.10. Tich hop mang AS-I vé1 S7-200:

S7.200 CPU 212 AS-Interface Master CP 242-2

- e Be e T T | e | ASnterface
Y o . = profile cable
. il : o
N i 7 1
_” Ilz=r Module 4 % [Distributor)
[wdthout slave A=10)
3 T——
AS-Interface power supply
Ind. BERO Conventional
wifth =l ave .&SE_@ & SEnEOF
()

D)

Control device S1GH UM

(with slave ASIC)
= Slave address

=er odule 1P BY 4 Outputs

Signal column

@

244

Uzer Module [P 67 4 Inputs
[with =l ave ASIC)

4143 SlavelP 20
Photoelec. barrier

Hinh 6.20: Két ndi truyén thong S7-200 véi sensor va cu cdu chap hanh qua mang AS-I

6.6.11. Két nbi S7-300 véi S7-200 theo chuan Profibus va véi may lap trinh:

and EM 277

DP Port
Address: 5

57 M5DP
= {Master)
Address: 2
Address: 1 “A— PROFIBUS cable
. D: MPI cable
Address: 1 57-200 CPU
Port 0
(] Address: 2
PC/PPI cable

Hinh 6.21: Truyén thong S7-200 va S7-300 theo chudn Profibus
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Chuong 6: Cac chirc nang chuyén dung trén S7-200 B mon Ty Pong Do Luong Khoa Dién

6.6.12. Két nbi S7-200 voi mang Ethernet:

Bhemet hub 10Baz=T

CoBox channel 1 CoBox channel 2 57-200 PLC

[® ey |n] R§-232 PCIRPI
- )

PC/Programming device

Hinh 6.22: Truyén thong S7-200 trong mang Ethernet

External CoBox, Ethernet Standard (DIH} Rail CoBox

. (T
f——
(Front wigsn (Rest view)
Metwark interface: Serial interface: Metwark interface:
- - RJ45 (1 0BaseT) and - - DE25 RS-232R5-422R5-485 - - 10Ba=eT (R.J45) connection

Attachiment Unit Interface (AN [channel 1) Serial interface:

Ethernet - - DB39 R=-2352 (channel 2] - - RS-232RS-422R5-45835 by
Mate; Cnly the RS232 port was tested on means of terminal block or serial
this unit. interface with RJ45 port

Maote: The RS-485 2-wire port did not
Firmwware: version 3.6 function = of Feb. 2000, The RS232 port

worked correctly.

Hinh 6.23: Cac modem két n6i S7-200 véi mang Ethernet
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	ATCH   INT_0, 19                   // Attach interrupt event 19 to

