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When the value measured at an analog
channel of the module exceeds the
overflow range, OB82 is called, as well
as when it re-enters the range.
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I Interface Unit

« By adding various interface units, connection to the main network is available. *CC-Link, MODBUS, PROFIBUS-DP
« Itis possible to circuit breaker ON/OFF management by remote control and monitoring of various information.

= Network Instance

PC By using various application softwares for PLC,
users can also connect to the network SCADA system.
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4.4 Wiring Schematic
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Table G-3 Summary of §7-200 CPU Memory Ranges and Features
Description CPU 221 CPU 222 CPU 224 CPU 226 CPU 226XM
User program size 4096 bytes 4086 bytes 8192 bytes 8192 bytes 16384 bytes
User data size 2048 bytes 2048 bytes 5120 bytes 5120 bytes 10240 bytes
Process-image input register 10.0 to 115.7 10.0 to 115.7 10.0 to 116.7 10.0 to 115.7 10.0 to 115.7
Process-image output register Q0.0to Q15.7 Q0.0to Q15.7 Q0.0 to Q15.7 Q0.0toQ15.7 Q0.0toQ15.7
Analog inputs (read only) - AIWO to AIW30 AIWO to AIWB2 AIWO to AIWE2 AIWO to AIWE2
Analog outputs (write only) == AQWO to AQW30 AQWO to AQWE2 AQWO to AQW6E2 AQWO to AQWE2
Variable memory (V) VBO to VB2047 VBO to VB2047 VB0 to VB5119 VB0 to VB5119 VB0 to VB10239
Local memory (L)! LBO to LB63 LBO to LB63 LBO to LB63 LBO to LB63 LBO to LB63
Bit memory (M) M0.0 to M31.7 M0.0 to M31.7 M0.0 to M31.7 MO.0 to M31.7 M0.0 to M31.7
Special Memory (SM) SM0.0to SM179.7 | SM0.0to SM299.7 | SM0.0to SM549.7 | SMO0.0 to SM549.7 | SMO0.0 to SM549.7
Read only SM0.0 to SM29.7 SM0.0 to SM29.7 SM0.0 to SM29.7 SMO0.0 to SM29.7 SM0.0 to SM29.7
Timers 256 (TO to T255) 256 (T0 to T255) 256 (TO to T255) 256 (TO to T255) 256 (TO to T255)
Retentive on-delay 1ms TO, T64 TO, T64 T0, T64 TO, 764 TO, Te4
10 ms T1to T4, and T1to T4, and T1to T4, and T1to T4, and T1to T4, and
T65 to T68 T65 to T68 T65 to T68 T65 to T68 T65 to T68
100 ms Th5to T31, and T51to0 T31, and T5 to T31, and TH5to T31, and T6to T31, and
T69 to T96 T69 to T95 T69 to T95 T69 to T96 T69 to T9S
On/Off delay 1ms T32, T96 T32, T96 T32,T96 T32, T96 T32, T96
10 ms T331t0 T36, and T33to 736, and T33to T36, and T33to T36, and T33 to T36, and
T97 to T100 T97 to T100 T97 to T100 T97 to T100 TO7 to T100
100 ms  T37 to T63, and T37 to 763, and T37 to T63, and T37 to T63, and T37 to T63, and
T101 to T255 T101to T255 T101 to T255 T101 to T255 T101 to T255
Counters CO to G255 C0 to C255 CO0 to C2565 CO0 to C255 CO0 to C2565
High-speed counter HCO, HC3, HC4, HCO, HC3, HC4, HCO to HCS HCO to HCS HCO to HCS
and HC5 and HCS
Sequential control relays (S) S0.0 to 831.7 S0.0to S31.7 S0.0to0 831.7 S0.0to 831.7 S0.0to 831.7
Accumulator registers ACO to AC3 ACO to AC3 ACO to AC3 ACO to AC3 ACO to AC3
Jumps/Labels 0to 255 0 to 255 0 to 255 0to 255 0 to 255
Call/Subroutine 0to 63 0to 63 0to 63 0to 63 0to 127
Interrupt routines 0to127 0to127 0to 127 0to127 0to 127
Positive/negative transitions 256 256 256 256 256
PID loops 0to7 Oto7 Oto7 Oto7 Oto7
Ports Port 0 Port 0 Port 0 Port 0, Port 1 Port 0, Port 1

1 LBB0 to LB63 are reserved by STEP 7-Micro/WIN, version 3.0 or later.
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Accessing Data in the Memory Areas

Process-Image Input Register: |

The S7-200 samples the physical input points at the beginning of each scan cycle and writes these values
to the process-image input register. You can access the process-image input register in bits, bytes, words,
or double words:

Bit: I[byte address].[bit address] 10.1
Byte, Word, or Double Word: |[size][starting byte address] B4

Process-Image Output Register: Q

At the end of the scan cycle, the S7-200 copies the values stored in the process-image output register to
the physical output points. You can access the process-image output register in bits, bytes, words, or
double words:

Bit: Q[byte address].[bit address] Q1.1
Byte, Word, or Double Word: Q[size][starting byte address] QB5

Variable Memory Area: V

You can use V memory to store intermediate results of operations being performed by the control logic in
your program. You can also use V memory to store other data pertaining to your process or task. You can
access the V memory area in bits, bytes, words, or double words:

Bit: V[byte address].[bit address] V10.2
Byte, Word, or Double Word: V[size][starting byte address] VW100

Bit Memory Area: M
You can use the bit memory area (M memory) as control relays to store the intermediate status of an
operation or other control information. You can access the bit memory area in bits, bytes, words, or double

Table 11 Comparison of the S7-200 CPU Models
Feature CPU 221 CPU 222 CPU 224 CPU 226 CPU 226XM
Physical size (mm) 90 x 80 x 62 90 x 80 x 62 120.5x80x62 | 190 x 80 x 62 190 x 80 x 62
Program memory 4096 bytes 4096 bytes 8192 bytes 8192 bytes 16384 bytes
Data memory 2048 bytes 2048 bytes 5120 bytes 5120 bytes 10240 bytes
Memory backup 50 hours typical | 50 hours typical | 190 hours typical | 190 hours typical | 190 hours typical
Local on-board /O 6 In/4 Out 81n/6 Out 14 In/10 Out 24 In/16 Out 24 In/16 Out
Expansion modules | 0 modules’ 2 modules’ 7 modules’ 7 modules’ 7 modules’
High-speed counters
Single phase 4 at30kHz 4 at30 kHz 6 at 30 kHz 6 at 30 kHz 6 at 30 kHz
Two phase 2at20kHz 2at20 kHz 4 at20 kHz 4 at 20 kHz 4at20 kHz
Pulse outputs (DC) 2 at 20 kHz 2at20 kHz 2at20 kHz 2at20 kHz 2at20 kHz
Analog adjustments 1 1 2 2 2
Real-time clock Cartridge Cartridge Built-in Built-in Built-in

Communications 1 RS-485 1 RS-485 1 RS-485

ports

Floating-point math ' Yes
Digital I/0 image size | 256 (128 in, 128 out)
Boolean execution | 0.37 microseconds/instruction

speed

2 RS-485 2 RS-485

words: 1 You must calculate your power budget to determine how much power (or current) the S7-200 CPU can provide for your configuration. fthe CPU povwer
Pl
Bit: Mibyte address].[bit address] M26.7 and Appendix B fo calculate your power budget.
Byte, Word, or Double Word: M[size][starting byte address] MD20
EM 231 Analog Input Thermocouple, 4 Inputs EM 231 Analog Input RTD, 2 Inputs
(BEST7 231-7PD22-0XA0) (BEST7 231-7PB22-0XA0)

v =

ili
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Figure A-19  Connector Terminal Identification for EM 231 Thermocouple and EM 231 RTD Modules

V B 100 vV W100

L—  Byte address L—  Byte address
\— Access o a byle size ‘— Access to a word size
Area denifier Area identiier

MSB LsB

VB100 |7 VB100 L
Most significant byte Least significant byte
MSB LsB
VW100 ' VB100 8|7 vB101 0

Most significant byte
MSB

L—  Byte address.
\— Access to a double word size
Area dentiier

MSB
LsB

most significant bit
least significant bit

Least significant byte

VD100 [3 vBtoo  [%  vetor 1] vBto2  8]7  vB103 O

Figure 4-4

Comparing Byte, Word, and Double-Word Access to the Same Address

Timer Memory Area: T
The S7-200 provides timers that count increments of time in resolutions (time-base increments) of 1 ms,
10 ms, or 100 ms. Two variables are associated with a timer:

O Current value: this 16-bit signed integer stores the amount of time counted by the timer.
O Timer bit: this bit is set or cleared as a result of comparing the current and the preset value. The
preset value is entered as part of the timer instruction.

You access both of these variables by using the timer address (T + timer number). Access to either the
timer bit or the current value is dependent on the instruction used: instructions with bit operands access
the timer bit, while instructions with word operands access the current value. As shown in Figure 4-5, the
Normally Open Contact instruction accesses the timer bit, while the Move Word instruction the

Counter Memory Area: C
The S7-200 provides three types of counters that count each low-to-high transition event on the counter

input(s): one type counts up only, one type counts down only, and one type counts both up and down. Two
variables are associated with a counter:

2 Current value: this 16-bit signed integer stores the accumulated count.

2 Counter bit: this bit is set or cleared as a result of comparing the current and the preset value. The
preset value is entered as part of the counter instruction.

‘You access both of these variables by using the counter address (C + counter number). Access to either

the counter bit or the current value is on the used:

: instructions with bit operands

access the counter bit, while instructions with word operands access the current value. As shown in
Figure 4-6, the Normally Open Contact instruction accesses the counter bit, while the Move Word

current value of the timer.

Format: T[timer number] T24

& Current Value Timer Bits

T0
3 —IN OUT [~ Vw200 T

\—; T2
15 (MSB) T3 0 (LSB)
Accesses the current value Accesses the timer bit

Figure 4-5  Accessing the Timer Bit or the Current Value of a Timer

instruction accesses the current value of the counter.

Format:

Clcounter number]

Current Value

co
c1
c2
15 (MSB) c3 0(LsB)

€3N OUT |- w200

Accesses the current value

C24

Accesses the counter bit

Figure 4-6

Accessing the Counter Bit or the Current Value of a Counter

Special Memory: SM

The SM bits provide a means for communicating information between the CPU and your program. You
can use these bits to select and control some of the special functions of the S7-200 CPU, such as: a bit
that turns on for the first scan cycle, a bit that toggles at a fixed rate, or a bit that shows the status of math
or operational instructions. (For more information about the SM bits, see Appendix D.) You can access the
SM bits as bits, bytes, words, or double words:

Bit: SM[byte address].[bit address] SMO.1
Byte, Word, or Double Word: SM(size][starting byte address] SMB86

Page 1
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Analog Inputs: Al

The S7-200 converts an analog value (such as temperature or voltage) into a word-length (16-bit) digital
value. You access these values by the area identifier (Al), size of the data (W), and the starting byte
address. Since analog inputs are words and always start on even-number bytes (such as 0, 2, or 4), you
access them with even-number byte addresses (such as AIWO0, AIW2, or AIW4). Analog input values are
read-only values.

Format: AlW[starting byte address] AlW4

Analog Outputs: AQ

The S7-200 converts a word-length (16-bit) digital value into a current or voltage, proportional to the digital
value (such as for a current or voltage). You write these values by the area identifier (AQ), size of the data
(W), and the starting byte address. Since analog outputs are words and always start on even-number
bytes (such as 0, 2, or 4), you write them with even-number byte addresses (such as AQWO0, AQW2, or
AQWS4). Analog output values are write-only values.

Format: AQW(starting byte address] AQW4

Sequence Control Relay (SCR) Memory Area: S
SCRs or S bits are used to organize machine operations or steps into equivalent program segments.

SCRs allow logical segmentation of the control program. You can access the S bits as bits, bytes, words,
or double words.

S[byte address].[bit address] $3.1
S[size][starting byte address] SB4

Bit:
Byte, Word, or Double Word:
“ormat for Real Numbers

Real (or floating-point) numbers are represented as 32-bit, single-precision numbers, whose format is
described in the ANSI/IEEE 754-1985 standard. See Figure 4-8. Real numbers are accessed in
double-word lengths.

For the $7-200, floating point numbers are MsB LsB
accurate up to 6 decimal places. Therefore, you |3; I 0 = i » 2 v u
can specify a maximum of 6 decimal places poren anissa
when entering a floating-point constant. Sign

Figure 4-8  Format of a Real Number

Local Memory Area: L

The S7-200 provides 64 bytes of local memory of which 60 can be used as scratchpad memory or for
passing formal parameters to subroutines.

Tip

If you are programming i either LAD or FBD, STEP 7-Micro/WIN reserves the last four bytes of local
memory for its own use. If you program in STL, all 64 bytes of L memory are accessible, but it is
recommended that you do not use the last four bytes of L memory.

Local memory is similar to V memory with one major exception. V memory has a global scope while L
memory has a local scope. The term global scope means that the same memory location can be
accessed from any program entity (main program, subroutines, or interrupt routines). The term local scope
means that the memory allocation is associated with a particular program entity. The $7-200 allocates

64 bytes of L memory for the main program, 64 bytes for each subroutine nesting level, and 64 bytes for
interrupt routines.

The allocation of L memory for the main program cannot be accessed from subroutines or from interrupt
routines. A subroutine cannot access the L memory allocation of the main program, an interrupt routine, or
another subroutine. Likewise, an interrupt routine cannot access the L memory allocation of the main
program or of a subroutine.

The allocation of L memory is made by the $7-200 on an as-needed basis. This means that while the
main portion of the program is being executed, the L memory allocations for subroutines and interrupt
routines do not exist. At the time that an interrupt occurs or a subroutine is called, local memory is
allocated as required. The new allocation of L memory might reuse the same L memory locations of a
different subroutine or interrupt routine.

The L memory is not initialized by the S7-200 at the time of allocation and might contain any value. When
you pass formal parameters in a subroutine call, the values of the parameters being passed are placed by
the S7-200 in the appropriate L memory locations of the called subroutine. L memory locations, which do
not receive a value as a result of the formal parameter passing step, will not be initialized and might
contain any value at the time of allocation.

Bit: L[byte address][bit address] L0.0
Byte, Word, or Double Word: L[size] [starting byte address] LB33

Alternate Power
Source

Normal Power

8 09— e byl J S i &G (b T (99 p0d

Source
(Utility) (Generator) Gl . . g s .
PLC g &)l il 555155 9 e
VT's =
= @ S Statust 3 Status :J’ J":o
e 1 i i S
O RN C) " ——
I ; \ i Cpf oy LS (8131 880 C bl
4L : & ’ A .. > ”
Automatic WS g bl Sl 4 385 cSbi-Y
CB-UM < -Sznnsng Conial__ | Transfer CB-GM ‘; 5 ‘gb Ko
Circuit Breaker Status Logic él“ Wig 99 3 9 j}l:) éu WwWilo  add Sls-v
3 A Jog 9 @ Pl @do sl
s e Transter System Status ‘,:.‘; [Py 53[
User
Interface
Load Bus
TO
LOADS
S99 T A $%923 3T =95 8T St | 3 3 do Sl @ [CgCOE S (R |
(g [er ]
Under/Over Generator 13.2 352 4555 51003 3 o5 W3 43 31 JGmd 53933 i ) ler 95 9 wd9r9 Jgur Wl p =
Voltage 5153 g
Phase Sequence Input 133 ah dp b Jg 4y - -
Digital Address Of S99 T2 3939 3T o 5T Slro g
City Net
Phase Sequence Digital 13.4 299153 8 36 g 4 =2y
Address_Of Gen. Net
— Hand/Auto CB 12.0 or M2.0 - g in (&l g H-0-,
Gen. Under Frequency 13.5 299155 05 o7 45 Jbemd 83959 0T o/C i ‘—Pb:;:s:l;l e
Relay Input Address S 9 g Cury
Utilkity C.B. Fault 13.6 B M 5 A6 S 5 Joud 63959 a3 START/STOP 121,122 Wl Ol 3 el
Input Digital Add. . UTILITY C.B OR .
# M 2.1 0R M2.2 780z gl
Gen. C.B. Fault Input 13.7 Al g § oI ST 3 Sl (869959 ST
Digital Add. 19155 START/STOP 123,124 S el 9 il il
GENERATOR OR 158 3 o eilos
Output Command For _ Q2.0 5 3y Ml @ Sl (95 Ol CB M 2.1 OR M2.2 28193 8y gt
Openning U.C.B CB1 MOTOR 125 Sl 5™ 5k 3 Obweds!
Output Command For 7 35135 By s b 813 m 9 Olop CHARGING .
Openning G.C.B Q21 COMPLTION b 3 SSlogi!
Output (?ommand For _ Q 2.2 5 Gl Jo9 Sl 79 Ol (él:lZAJ::glrI?(l;l 12.6 QS Jals” 5L 31 sl
Closing UC.B COMPLIION 38155 & legi!
Output Command For 5155 3 5 Jo9g &l 2 (7955 Ob P —
Closing G.C.B - Q22 291593 Sl Jog Sl (a5 Ol cov:&%r o 12.7 3y eSilegil w8 o
CONTROL SIGNAL _ 399155 S8 Dol S 399155 S b 4 Ol ) #
FOR STARTING Q23 4 4 CITY C.B. _
DISEL GENERATOR N.O 13.0 G Slog | g oor oS
CONTACT OF S5
GENERATOR sl
C.B.
Under/Over 13.1 905 3We 4y 3 Jliomd (53959
Voltage U Net b B 45 3 3b3
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Air Circuit Breaker External Labels ha%

MUTIVETER o (@

CH: spring charged limit switch

1. OFF button (O)
. ON button (1)
Main contact position indicator

. Energy storage mechanism status indicator

2

3

4

5. Reset Button

6. LED Indicators

7. Controller

8. “Connection”, “Test" and “isolated” position stopper (the three-position latching/locking
mechanism)

9. User-supplied padiock

10. Connection *,” Test “and” separation “of the position indication

11. Connection (CE) Separation, (CD) Test (CT) Position indication contacts

12. Rated Name Plate

13. Digital Displays

14. Mechanical energy storage handle

15. Shake (INJOUT)

16. Rocker repository

17. Fault trip reset button

Indication contacts and remote operation
@ The MCH gear motor charges q
the closing springs automatically
Indicati contact: H
GNIOF ndicaion contacts (OF) after the device closes. .
i Changeover contacts (6 A- 240 V) 4 standard) 1. Verify the continuity between terminals
H 1 low-level OF to replace 1 standard OF (4 max.) V847339
% B1 and B2.
2. Charge the closing spring manually.
“Faul trip” indication contacts (SOE) 3. Verify the continuity between terminals
H % Tabona S0F GA. 200 e B1 and B3.
a% Tootion owovel SOE E e 4. Connect the MCH gear motor to the
power supply on B1 and B2.
Programmable contacts (programmed via MicroLogic X control unit) 5. Close circuit breaker.
H B 2oontacts MEC) 5424010 Lvbarats 6. Motor automatically charges the
i closing spring.
M 7. Remove the power supply.
8. Verify the continuity between terminals
Remote operation B1 and B3.
“Ready to close” contact (1 max.)
v ANSI 27 — Undervoltage
s 1 changeover contact (5 A- 240 V) V847342
B Protection of motors against voltage sags or detection of abnormally low network
Elect |l Cle hbi
% S ‘ E voltage to trigger automatic load shedding or source transfer. Works with phase-to-
; e R,
(@) .
Remote reset affer fault rip ANSI 47 - Negative sequence overvoltage
' % oovAC T
i ™ e . Protection against phase unbalance resulting from phase inversion, unbalanced supply
o V847346 . .
N i or distant fault, detected by the measurement of negative sequence voltage.
Frequency protectlon functions .
ANSI 81H — Overfrequency R
Detection of high freq to the rated . to monitor \% . )
power supply quality. o 1
ANSI 81L — Underfrequency
Detection of low freqs to the rated y. to monitor
power supply quality. The protection may be used for overall tripping or load shedding.
(e

Protection stability is ensured in the event of the loss of the main source and presence
of remanent voltage by a restraint in the event of a continuous decrease of the
frequency, which is activated by parameter setting.

MiCOM P92x

Voltage and Frequency
Phase Sequence Relay, 17.5mm, pnagement and Protection
600PSR Relays

ANSI 81R — Rate of change of frequency

Protection function used for fast di ion of a or load control
Based on the calculation of the frequency variation, it is insensitive to transient voltage
disturbances and therefore more stable than a phase-shift protection function.
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electrical diagram n° 889461
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Traffic Light Control using PLC

on &w

WEST

o8

£,
CE

3 - Way Traffic Light Control using PLC

List of Inputs and Outputs for Traffic Control System

S.no Address Name Input/Output
1 1:0/0 Start Input

2 1.0/1 Stop Input

3! B3.0 Memory Memory
4 0:0/0 West Green Output
5 0:0/1 East Red Qutput

6 0:0/2 North Red Output

i 0:0/3 East yellow Output

8 0:0/4 East Green Output
9 0:0/5 West Red Output
10 0:0/6 North Yellow Output
11 0:0/7 North Green Output
12 0:1/0 West Yellow Output

Below tabular column gives the Steps or sequence of outputs to turn ON.

(S0 et | west

1
2
3
4
5
6

= Eal O lhE < =

< Ol o BN O

EST NORTH
G R

o) G < =

EAST

Elz Silogil J 5™ e (10
PLC Lwg ol
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GROUP 1
INTAKE

s
|

SVR
Starting Veltage Releasd]
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GROUP 2
CLEANING

PEMUMATIC SYSTE

|
t
T
t
t
t
t
t
t
t
t
T
t
t
f
f
t
t
t
t
t
T
t
t
t
t

e e i b b . b el =

PEMNUMATIC SYSTEM 2
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GROUP 3
MILL & DEGERMINATION

COMPRESSOR

Air Circuit Breaker External Labels

N

o N o g & W N

. OFF button (O)
. ON button (1)

. Main contact position indicator

. Energy storage mechanism status indicator
. Reset Button

. LED Indicators

. Controller

. “Connection”, “Test” and “isolated” position stopper (the three-position latching/locking

mechanism)

. User-supplied padlock
10.
. Connection (CE) Separation, (CD) Test (CT) Position indication contacts
12.
13.

Connection “,” Test “and” separation “of the position indication

Rated Name Plate
Digital Displays

. Mechanical energy storage handle
15.
16.
7.

Shake (IN/OUT)
Rocker repository

Fault trip reset button
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The following fig shows the Internal Construction of Air Circuit Breaker

Air Circuit Breaker Construction

Selective Circuit Breaker)

9 8 7 |6b |6a 9 8 7 6

5 S T Tk =' 5
L o Q) 2 l o O
10 25 4 10 2 °

Current Limiting Circuit Breaker

O 113 fel:

1. Sheet Steel Supporting Structure

2. Current Transformer for Protection Trip Unit
3. Pole Group insulating box

4. Horizontal rare terminals

5a. Plates for fixed main contacts

5b. Plates for fixed arcing Contacts

6a. Plates for Main moving contacts

6b. Plates for Moving Arcing contacts

7. Arcing Chamber

8. Terminal box for fixed version — Sliding Contacts for withdrawable version
9. Protection Trip Unit

10. Circuit breaker Closing and Opening Control

11. Closing Springs

- By setting the ACB to Draw-out type,
it is possible to pull out the main body and maintain it.

3 T

S

J.:;:Ff"”'
By 1
7,
e ’
'y !

/ Draw-out type

__,7_‘“&-‘\

=

=
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© Air circuit breaker

© Cradle

€ CC-Link® Interface unit

@) PROFIBUS-DP Interface unit
© MODBUS? Interface unit

(P Dust cover (DUC)
(B Push button cover (BC-L)
(@ Auxiliary switch standard (AX)
O Auxiliary switch
high capacity type (HAX)

€ Counter (CNT)

¢® Cylinder lock (CYL)

€2 Door interlock (D1)

5 Mechanical interlock (M)
D) safety shutters (S5T)

© /0 unit @ Shunt trip device (SHT) ¢J) Safety shutter lock (SST-LOCK)
@ Extension module (D Closing coil (CC) D) Cell switch (CL)
© ETR unit (D Under voltage trip device (UVT) € Interphase Barrier (BA)

© Main setting module (® uvT-controller (U-CON) € Horizontal terminal

(D) Optional setting module
(& Door frame (DF)

#0) Condenser trip device (COT)
¢ Motor charging device (MD)

&) Vertical terminal
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Basics

Analog and digital
‘An analog signal is a physical quantity, which, within a given range, can adopt any value - any value.

analog is algrta. A digital signal knows just two states: 0:and 1 or “off and “on”.

From electrical signal to analog value
Basic order of events
dfor LOGO! to

LOGO! canread in 0V1o10 Vor 0 At 20 mA log input
The physical quantities (for example, temperature, pressure, speed efc) must therefore be converted into one electric quantity. This conversion is performed by an extemal sensor

LOGO! reads In the electric quantty and, with further processing, converts it into a standardized value within the range 010 1000. This value is then used in the circult program as the input of an analog special function

In order to adapt the standardized value to the application, LOGO! uses an analog special function, while taking gainand offset, log value. The analog value is then evaluated by the special function (for example, analog amplifier). I an analog special function has an analog output, then th
value is used as the output of the special funclion

With the LOGO! you can values backintoan adopt values between 0V and 10 V.

Using this voltage, LOGO! can control an extemal actuator, which converts the voltage and alse the- analog value back into a physical quantiy.

In doing so, the volt

The following diagram illustrates this order of events.

od valie
0151000
et

B
.

Processing gain and
offs

Gain
The standardized value is multiplied with a parameter. Using this parameter you can boost the electric quantity; hence, this parameler is called the "gain’.

Zero point offset
'You can add or subtract a parameter to or from the boosted standardized value.
Using this parameter you can move the zero point of the electric quantity; hence, this parameter is called the “zero point offset”.

Gain and offset

The analog value is therefore calculated as follows:

Analog value = (standardized value x gain) + offset

The following diagram illustrates this formula and the significance of gain and ofiset
&nslog vl

walue

The straight line in the graphic describes which standardized value is being converted into which analog value. Gain corresponds to the sope of the straight line and offset to the movement of the zero point of the straight line on the y-axis.

Analog output
If

special function (that h toa real analog output, then nete that the analog eutput can only process values from Gto 1000,

Possible settings with LOGO!Soft Comfort

Sensor
Set your sensor type. (0 V1o 10V, 0 mAto 20 mA 4 mAto 20 mA; FT100/FT1000; no sensor)

With sensor type 4 mAto 20 mA the value range for the standardized value is 200 and 1000

Measurement range
Stipulate the measurement range. The measurement range is the value range shown for the analog value.

Sensor
Sensor: m
Analog Setting
Measurement Range Parameter
Minimum: 0- m Gain 1.00/% M
maxmum:| 10002 []] Offset: ol 1

LOGO!Soft Comfort then automatically calculates the gain and offset from this.

Gain and offset
If you want to set the gain, you can enter values between -10.00 and 10.00. The value 0 makes no sense, as, irrespective of the applied analog value, you will always obtain the value 0 as a result
If you wish to set the offset, enter values between -10000 and 10000.

Rounding error
LOGO!Soft Comfort calculates the gain and zere point offset with utmost precision, while LOGO! calculates intemally using whole numerical values; therefore, not all parameter combinations are possible on LOGOL In this case, |
value range.

Simulation in LOGO!Soft Comfort
With simulation in LOGO!Soft Comfort you can read the following values:
Al

B001 AQ1

Gain =0.15+
50 Offest=51  sn 1
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Example

Prerequisites
Sensor: temperature sensor, measuring range: -50 *Cto 100 °C
Temperature to be measured: 25 °C

Order of events with LOGO!Soft Comfort

The sensor convers the temperature from 25 °C to a voltage value of 5.0 V.

LOGO!Soft Comfort converts the 5.0 V to the standardized value 500.

Using the sensor and measurement range data, LOGO!Soft Comfort calculates and ascertains the value 0.15 for the gain and the value -50 for the offset.
According to the formula:

Analog value = (standardized value = gain) + offset

LOGO!Soft Comfort calculates as analog value:

Analog value = (500 = 0.15)-50=25

Order of events with LOGO!

The sensor convers the temperature from 25 °C to a voltage value of 5.0 V.
LOGO! converts the 5.0 V to the standardized value 500.

From the sensor and measuring range data, you must establish the values for gain and offset.
According to the formulas:

Gain = (maxSEnW— minSEnsaJ ' (maxnm - minnm]

and

Offset = minSEnW— (Gain = minnm]

it follows that

Gain = (100 - (-60)) /(1000 - 0)=0.156

Offset=-50 - (0.15 = 0) =-50

According to the formula

Analog value = (standardized value x gain} + offset

LOGO! calculates as analog value:

Analog value = (500 = 0.15)-50=25

Additional examples

Physical quantity | Electric quantity of sensor| Standardized value | Gain | Offset | Analog value
ov 0 00| 0 1]
5V 500 5
nov 1000 10
4ma 0 10 (|0 0
12ma 500 5000
20 mA 1000 10000
OmA 0 1 50 50
10 mA 500 550
20 mA 1000 1050
1000 mbar ov 0 4 1000 | 1000
3700 mbar 675V 675 3700
5000 mbar 0oV 1000 5000
-30°C O mA 0 01 || -30 -30
0°C GmA 300 1]
T0°C 20 mA 1000 70

OBAO to 0BA4
OBAD|

047

Restriction for device family 0BA4
The Gain cannot be a negative value.

Calculation with the device families OBAD to 0BA3

With LOGO! devices from these device families, LOGO! adds or subtracts the parameter offset to or from the standardized value before multiplying the value with the parameter gain.
Therefore, the following formulas apply:

Analog value = (standardized value + offset) x (gain x 100)

Gain (in percent) = (ma:-(SEnsm - minSEnWJ ! [(maxnm - minnm] x 100]

Offset = [{min X maxnm] - (maxSEnm X minnm]] ! (maxSEnW - minﬁens::.r]

Gain (in percent) = minknﬂf [(minnm + offset) x 100]

Sensor

Offset= [maxSEnsa_,f (gain x 100)] - max_

Gain
This parameter is given in %.
The Gain cannot be a negative value.

Zero point offset
You can enter values between -999 and +399 for the zero point offset.
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i STEP 7-Micro/WIN - SABA-2-Project1-22-5-98
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File Edit View PLC Debug Tools Windows Help
Ned|&8R|s v |[FM|axz|(us|B||r = |RR REF|los|eess

P oo®
AH) AR

Gm ARk Em

“1;4——>|w<)ﬂ

View =) SABA-2-Project!-22-598 (C:\User
i @ ‘What's New
= {8 CPU 224 REL 0201 TR TR EEE IR SRR R RS 3 TR EEE 8
. é Program Block
Program Block a] Symbol Table VD30s M15.1
() Status Chart <R
E Data Block VD22
L (5] System Block
Symbaol Table pY Cross Reference
¢® Communications Network 17
Status Chart +10.0 M31.2 M15.0 M15.1 #15.2
1 | L ] L | L {
I I I I I 1 I N
Data Block
Network 18
3 |
System Block SMOL0 DI
1
5 | EN eno—)|
Cross Reference Alw/d-{IN QUTFVD8
e DI_R
Communications EN END ﬁ
WDEIN OUTVD8
Set PG/PC
Interface
DV_R
EN ENOD
WDaIN1 OUTEVDE
10.04IN2
Network 19
m

Point Level Measurement Continuous Level Measurement

1O

~High Level

~Low Level

Current - Mode Analog Inputs

wrevls

J

Process Field Bus

Decentralized
Peripherals,
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Ultrasonic Level Sensor

Inmennnnm

Level Sensor

7“"305 g @

L

Float Switch

Optical Tuning Fork

Capacitance

Radar

Continuous Level Measurement

Conductivity Ultrasonic

Point Level Measurement

P°i“t Continuous
. g
Float Switch Level Sensor % Ulasonic Laval Sensor e
i
Advantage Disadvantage
Non-Invasive Expensive
Se|f_c|eaning Negative Effect of
o Environment
Point Level Measurement Continuous Level Measurement
?7 ‘.
7==-‘ e | =@ r?w - l O
Float Switch Optical Tuning Fork High Level — 10ft
Capacitance  Conductivity Ultrasonic Radar
~Low Level =

Level Sensor

Float Switch Optical Tuning Fork
Capacitance Conductivity Ultrasonic Radar
Scaled
output
values
Osh =1
Analog
Ov - input
Isl = -32000 values
(bipolar)
v Ish = 32000
- Osl
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