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SetPoint
(Reference Speed)

InstrumentationTools.cx

Feedback
(Actual Speed)

3Phase
415VAC
Power Supply
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How to Control VFD

with PLC ?

(" VFDLocalPanel

Safety Speed  Speed

Selection  Pot

tree — @ — [ ]
P-4
Speed Start, Stop,
Input to Safety
e Speed Selection
Inputs to PLC

Speed,

Start Command,
Speed Input to
VFD (AI2)

Running,
Fault Status,

Current Feedback

L1 VFD CONTROL AND POWER DRAWING
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Air Circuit Breaker External Labels

MUTIVETER o (@

i

CH: spring charged limit switch

Indication contacts and remote operation

Indication contacts
ON/OFF indication contacts (OF)

4 (standard)

i Changeover contacts (6 A- 240 V)
“Fault trip" indication contacts (SDE)
. Changeover contact (6 A- 240 V) 1 (standard)
H 1 additional SDE (6 A- 240 V) V847340
H % 1 additonal lowlevel SDE LvaaT3a1
Programmable contacts (programmed via MicroL.ogic X control unit)
2 contacts (M2C) (5A - 240 V) V847403

n?

Remote operation

“Ready to close” contact (1 max.)

1 changeover contact (5 A- 240 V) 847342
1 low-level changeover contact

£
£ V847343

Electrical closing pushbutton
utn [

Remote reset after fault trip
100130V AC Lvaa7344
200240V AC Lvaa7345
iy Automatic reset RAR

> Adaptation V847346

@ The MCH gear motor charges q
the closing springs automatically
after the device closes.
1. Verify the continuity between terminals
B1 and B2.
2. Charge the closing spring manually.
3. Verify the continuity between terminals
B1 and B3.
4. Connect the MCH gear motor to the
power supply on B1 and B2.
5. Close circuit breaker.
6. Motor automatically charges the
closing spring.
7. Remove the power supply.
8. Verify the continuity between terminals
B1 and B3.

ANSI 27 — Undervoltage

Protection of motors against voltage sags or detection of abnormally low network
voltage to trigger automatic load shedding or source transfer. Works with phase-to-
phase voltage.

ANSI 47 — Negative sequence overvoltage

Protection against phase unbalance resulting from phase inversion, unbalanced supply
or distant fault, detected by the measurement of negative sequence voltage.

Frequency protection functions

ANSI 81H — Overfrequency

Detection of high freq y to the rated . to monitor

power supply quality.

ANSI 81L — Underfrequency

Detection of low frequency to the rated freq , to monitor
power supply quality. The protection may be used for overall tripping or load shedding
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.

ANSI 81R — Rate of change of frequency

Protection function used for fast of a g 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.

b

e
geoeosl

MiCOM P92x

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

pnagement and Protection
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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,
o ! users can also connect to the network SCADA system.

MELSECNETHO i B

Misortace Casd / MELSECNET/10

CC-Link / MODBUS / PROFIBUS-DP

- T N V v
| ™5™ 'RE Seclse
P“ 'l;‘r':"'“ﬂ SR B | R R

3 BUEEEREE
P 0 e
MDU/MDU2 EcoMonitorly ME96SSA

S AR

Traffic Light Control using PLC

Elz kgl J i i (2150
PLC Ly okualy

oy w0 25
<% 2 =)
3 - Way Traffic Light Control using PLC

List of Inputs and Outputs for Traffic Control System

WEST
EAST

S.no Address Name Input/Output
1 1.0/0 Start Input

2 .01 Stop Input

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

6 0:0/2 North Red Output

i 0:0/3 East yellow Output

8 0:0/4 East Green Qutput
9 0:0/5 West Red Output
10 0:0/6 North Yellow Output
11 0:0/7 North Green Qutput
12 0:1/0 West Yellow Output
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Below tabular column gives the Steps or sequence of outputs to turn ON.

[sn0]east | west | ot |
R G R

1
2
3
4
5
6

D | GO Gy <

G
R
R
R
b

O 6O < =™ =

Air Circuit Breaker External Labels

N

. OFF button (O)

2. ON button (1)
3. Main contact position indicator
4. Energy storage mechanism status indicator
5. Reset Button
6. LED Indicators
7. Controller
8. “Connection”, “Test” and ‘isolated” position stopper (the three-position latching/locking
mechanism)
9. User-supplied padlock
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 (IN/OUT)
16. Rocker repository
17. Fault trip reset button
The following fig shows the Internal Construction of Air Circuit Breaker s 1. Sheet Steel Supporting Structure
Air Circuit Breaker Construction « 2. Current Transformer for Protection Trip Unit
Current Limiting Circuit Breaker Selective Circuit Breaker) * 3. Pole Group insulating box
gRls |ijcbiea Ml e D 4. Horizontal rare terminals
+  ba. Plates for fixed main contacts
= ﬂ - [| «  5b. Plates for fixed arcing Contacts
5b L ’ :
S WWWETE echnefiogy brg *  Ga. Plates for Main moving contacts
. O 5a 3 © 5
ol 9 ol *  6b. Plates for Moving Arcing contacts
10 L X\ 2} i10 1, o\ £ Lo
) 4 @ ) 4 .
@ ) + 7. Arcing Chamber
o o - . . _— = -
B 5 3 11 2 =5 3 » 8. Terminal box for fixed version — Sliding Contacts for withdrawable version
1 © 1

« 9. Protection Trip Unit
« 10. Circuit breaker Closing and Opening Control

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

© Air circuit breaker

© cCradle

© CC-Link® Interface unit
@) PROFIBUS-DP Interface unit
© MODBUS® Interface unit
© /0 unit

@ Extension module

© ETR unit

© Main setting module

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

(P Dust cover (DUC)
(B Push button cover (BC-L)

@ Auxiliary switch standard (AX)

(® Auxiliary switch

high capacity type (HAX)
(D Shunt trip device (SHT)
(@ Closing coil (CC)

(D Under voltage trip device (UVT)

{® uvT-controller (U-CON)
¢l Condenser trip device (COT)
¢ Motor charging device (MD)

) Counter (CNT)

¢ Cylinder lock (CYL)

€ Door interlock (DI)

¢5 Mechanical interlock (MI)
¢D Safety shutters (SST)

@) Safety shutter lock (SST-LOCK)

€D Cell switch (CL)

@ Interphase Barrier (BA)
€D Horizontal terminal
€ 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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