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1 General

Machines and plant equipment, for
reasons of competitiveness are becoming even more
complex, the amount ofinformation required from sensors
and actuating devices is constantly expanding, causing
heavier implementation and higher wiring costs.

The ABB Procontic CS 31 is designed to simplify
implementation and wiring.

The CS 31 is a decentralized automation system.

The system is ideally suited to applications where
modularity and cost reduction are key factors.

The CS 31 system comprises of the following :

— acentral unit, enclosed within a compact case which
can be screw or DIN rail mounted,

— remote input/output plug-in units, wich are easily
removeable. The plug-in base can be screw or DIN
rail mounted,

— a simple twisted pair wire arrangement (RS 485),
which is utilized for connection of the central unit to
the 1/O units.
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2 System description

The decentralized architecture ofthe ABB ~ As an example the central unit may be connected to
Procontic CS 31 system offers a superior solution to  remote units distributed along a process line.
control system requirements:
A cost reduction in wiring is possible upto 80% with the
— The central unit can be mounted within the control  implementation of the CS 31 system.
panel.

— The input/output units can be mounted local to the
sensors and actuators.

o ol
® 77 /-

5 ¢ [

Simplified wiring with
Conventional wiring the ABB Procontic CS 31 system
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Example of configuration

Example of complex processing
with decentralized intelligence

Central Unit
07 KR 91

1/O unit

upto 31 units over
a 500 m distance

1/O unit

07 KR 31 slave CPU
as intelligent I/O unit

c228

Example of configuration
for simple process

with intelligent 1/0O units
"Master" CPU

07 KR 31

1/O Unit

upto 31 units over

] a 500 m distance
1/0 Unit

07 KR 31 slave CPU
as intelligent I/O unit

c228
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2.1 CS 31 benefits

— decentralized architecture as opposed to centralized
system,

— reduction of wiring costs (design, materials and
commissioning time),

— configurable input/output units,

— extensive diagnosis functions,

— freely expandable network. Additional units can be
connected whilst the installation is operational,

— simple transparent programming. Allremote I/O channels
are handled as though they were centralized,

— remote I/Ofacility is integral feature and not an additional
unit,

— programmable serial communications (RS 232)
connection to modem, printer, operator display etc...

2.2 Modular system

The comprehensive range of units enhances the modularity
of the system.

For example :

The low profile 16 channel user configurable input/output
unit can be mounted on the control panel door, with inputs
and outputs connected to pushbuttons and pilot lamps.

2.3 Versatile range

The CS 31 is based upon two types of central units,
07 KR 91, 07 KT 92/07 KT 93 and 07 KR 31/07 KT 31.

The system can be configured to comply with most control
system requirements (See previous configuration
examples).

e 07 KR 91, 07 KT 92/07 KT 93 is designed for complex
applications with an higher level of functionality (Data
manipulation, PID regulation, etc...).

e 07 KR 31/07 KT 31 incorporates all of the functions
required for smaller decentralized applications, thus
providing an excellent Price/Performance ratio.

2.4  Diagnosis

The CS 31 system incorporates extensive diagnosis
functions.

All of the remote units contain a microprocessor which is
dedicated to the management of inputs/outputs and
diagnosis facilities.

The diagnosis are accessed using the "test" button on the
front of each remote unit, the results are displayed on the
I/O status led's.

The diagnosis results can be incorporated with the user
program thus enabling effective fault management.

2.5 Use of the CS 31 system

All of the remote units are easily interchangeable, even
with the process in operation, as they are plug-in base
mounted.

The screw terminals of the plug-in bases are used for
connection to the process inputs and outputs.
Bases are screw or DIN rail mounted.

The DIL switches on the bases are used for coding the
address of units.

Any additional connected units are automatically
recognized by the central unit.

NOTE : The system may comprise of remote units of
varying supply and input voltages.
2.6 Emergency operation

A system may comprise of many central units, however
one single master and the remainders slaves.

If the bus communication is interrupted or the master unit
fails the individual slave units continue with their own
operation.
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2.7 ABB Procontic CS 31 equipment

Type

Central processing units - CPU

Description

Order code

07 KR 31

07 KT 31

07 KR 91

07 KT 92

07 KT 92

CPU - 2 K word user memory (EEPROM), twelve 24 VDC inputs
Eight 2A relay outputs

Programmable RS 232 port

RS 485 system bus

real time clock

high speed counter 10 kHz

high order functions PI

data handling, etc...

Master/Slave MODBUS built-in

24 VDC power supply
120 VAC power supply
230 VAC power supply

CPU - 2 K word user program (EEPROM), twelve 24 VDC inputs
Eight 24 VDC/0.5A transistor outputs

Programmable RS 232 port

RS 485 system bus

real time clock

high speed counter 10 kHz

high order functions PI

data handling, etc...

Master/Slave MODBUS built-in

24 VDC power supply
120 VAC power supply
230 VAC power supply

CPU - 7 K FLASH EPROM, twenty 24 VDC inputs
Twelve 2A relay outputs

Programmable RS 232 port

RS 485 system bus

real time clock

high speed counter 10 kHz

high order functions PID

data handling, etc...

24 VDC power supply
120 or 230 VAC power supply

CPU - 14 K FLASH EPROM, twelve 24 VDC inputs
Eight 24 VDC/ 0.5A transistor outputs

4 analogue inputs 12 bits resolution

2 analogue output 12 bits resolution

2 programmable RS 232 port

RS 485 system bus

real time clock

high speed counter 50 kHz

high order functions PID

data handling, etc...

24 VDC power supply

CPU - 14 K FLASH EPROM, twelve 24 VDC inputs
Eight 24 VDC/ 0.5A transistor outputs
4 analogue inputs 12 bits resolution

2 analogue output 12 bits resolution
2 programmable RS 232 port

RS 485 system bus

real time clock

high speed counter 50 kHz

high order functions PID

data handling, etc...

ARCNET built-in

24 VDC power supply

FPR 360 0227 R1202
FPR 360 0227 R0204
FPR 360 0227 R0206

FPR 360 0228 R1202
FPR 360 0228 R0204
FPR 360 0228 R0206

GJR 525 0000 R0252
GJR 525 0000 R0202

GJR 525 0500 R0202

GJR 525 0500 R0262

System description 2-4
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Type

Central processing units - CPU

Description

(cont.)

Order code

07 KT 93

07 KT 93

CPU - 14 K flash EPROM, twenty four 24 VDC inputs
Sixteen 24 VDC/ 0.5A transistor outputs

2 programmable RS 232 port

RS 485 system bus

real time clock

high speed counter 10 kHz

high order functions PID

data handling, etc...

24 VVDC power supply

CPU - 14 K flash EPROM, twenty four 24 VDC inputs
Sixteen 24 VDC/ 0.5A transistor outputs

2 programmable RS 232 port

RS 485 system bus

real time clock

high speed counter 10 kHz

high order functions PID

data handling, etc...

ARCNET built-in

24 VDC power supply

GJR 525 1300 R0101

GJR 525 1300 R0171

Type

Plug-in base

Description

Order code

ECZ

Plug-in base for I/O units 07 KR 31/07 KT 31
DIN rail or screw fixing

FPR 370 0001 RO001
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Binary input units

24 VDC/0.5A

24 VVDC power supply
120 VDC power supply
230 VDC power supply

Type Description Order code
ICSI 08 D1 Input unit, eight 24 VDC inputs non-isolated
configurable input delay: 2...32ms
24 VDC power supply FPR 331 5101 R1012
120 VAC power supply FPR 331 5101 RO014
230 VAC power supply FPR 331 5101 R0O016
ICSI 08 E1 Input unit, eight 24 V d.c. inputs isolated
configurable input delay: 2...32ms
24 VDC power supply FPR 331 6101 R1012
120 VAC power supply FPR 331 6101 RO014
230 VAC power supply FPR 331 6101 RO016
ICSI 16 D1 Input unit, sixteen 24 V d.c. inputs non-isolated
configurable input delay: 2...32ms
24 VDC power supply FPR 331 5101 R1032
120 VAC power supply FPR 331 5101 R0034
230 VAC power supply FPR 331 5101 R0O036
ICSI 16 E1 Input unit, sixteen 24 VDC inputs isolated
configurable input delay: 2...32ms
24 VAC power supply FPR 331 6101 R1032
120 VAC power supply FPR 331 6101 R0O034
230 VAC power supply FPR 331 6101 RO036
ICSI 08 E3 Input unit, eight 110 VAC isolated inputs
110 VAC power supply FPR 331 6301 RO014
ICSI 08 E4 Input unit, eight 230 VAC isolated inputs
230 VAC power supply FPR 331 6401 R0016
Binary output units
ICSO 08 R1 Output unit, eight relay outputs
250 VAC / 2A
24 VDC power supply FPR 331 2101 R1022
120 VAC power supply FPR 331 2101 R0024
230 VAC power supply FPR 331 2101 R0026
ICSO 08 Y1 Output unit, eight transistor outputs
24 VDC/ 2A
max. 8A for eight outputs isolated
short-circuit proof
24 VDC power supply FPR 331 1101 R1022
120 VAC power supply FPR 331 1101 R0024
230 VAC power supply FPR 331 1101 R0026
ICSO 16 N1 Output unit, sixteen transistor outputs

FPR 331 3101 R1052
FPR 331 3101 R1054
FPR 331 3101 R1056

System description 2-6
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Binary input/output units

Type Description Order code

ICSK 20 F1 Input/output unit, twelve 24 VDC inputs
non-isolated inputs
eight relay outputs

250 VAC / 2A

24 VVDC power supply FPR 332 7101 R1202

120 VAC power supply FPR 332 7101 R0204

230 VAC power supply FPR 332 7101 R0206
ICSK 20 N1 Input/output unit, twelve 24 VDC inputs

non-isolated inputs
eight transistor outputs

24V ;05A

24 VDC power supply FPR 333 1001 R1202

120 VDC power supply FPR 333 1001 R1204

230 VDC power supply FPR 333 1001 R1206
ICSC 08 L1 Input/output unit, eight user configurable channels

for 24 VDC input signals

or for 24 VDC / 0.5A output signals
max. 2A for eight outputs
short-circuit proof, non-isolated
configurable input delay : 2...32ms

24 VVDC power supply FPR 331 9101 R1082

120 VAC power supply FPR 331 9101 R0084

230 VAC power supply FPR 331 9101 RO086
ICFC 16 L1 Input/output unit, sixteen user configurable channels

for 24 VDC input signals

or for 24 VDC / 0.5A output signals
max. 4A for sixteen outputs
short-circuit proof, non-isolated
configurable input delay : 2...32ms
low profile units

2 ECZ mounting bases are required

24 VVDC power supply FPR 331 9101 R1162

ICBG 32 L1 Input/output unit

16 inputs for 24 VDC input channels

8 transistor outputs 24 VDC 250 mA

8 user configurable input/output channels 24 VDC
overload and short-circuit proof

input signal delay : 7 ms

24 VDC power supply GJR 525 1400 R0O101
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Type

IP 65 remote units

Description

Order code

ICPI 08 D1

ICPI 16 D1

ICPO 08 H1

ICPO 16 H1

Input unit, eight 24 VDC inputs
Degree of protection IP 65
Protection against short circuit and overload

24 VDC power supply

Input unit, sixteen 24 VDC inputs
Degree of protection IP 65
Protection against short circuit and overload

24 VDC power supply

Output unit, eight transistor outputs

24 VDC / 2A

Degree of protection IP 65

Protection against short circuit and overload

24 VDC power supply

Output unit, sisteen transistor outputs

24 VDC /| 2A

Degree of protection IP 65

Protection against short circuit and overload

24 VDC power supply

GJV 307 5614 R0101

GJV 307 5613 R0101

GJV 307 5611 R0101

GJV 307 5610 R0101

System description 2-8
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Type

Analogue input units

Description

Order code

ICSE 08 A6

ICST 08 A8

ICST 08 A9

ICSE 08 B5

ICDT 08 B5

Eight analogue inputs

0 ..+ 10V, 0...20mA, 4 ...20mA
8 bits resolution

24 VVDC power supply

120 VAC power supply

230 VAC power supply

Eight analogue inputs PT100

8 bits resolution

range of temperature : -50 °C ... +150 °C
(-58 °F ... +302 °F)

24 VVDC power supply

120 VAC power supply

230 VAC power supply

Eight analogue inputs PT100

8 bits resolution

range of temperature : 0 °C ... +300 °C
(-32 °F ... +572 °F)

24 VVDC power supply

120 VAC power supply

230 VAC power supply

Eight analogue inputs

-10V ...+10V, -20 ...+20mA, 4 ...20mA
12 bits resolution

24 VVDC power supply

120 VAC power supply

230 VAC power supply

Eight analogue inputs

-10V ...+10 V, -5 ...+5 V, -500... + 500 mV, -50 ...+50 mV
0..20 mA, 4 ...20 mA

12 bits resolution

configurable for temperature sensors or as voltage inputs

24 VDC power supply

FPR 334 5601 R1012
FPR 334 5601 R0014
FPR 334 5601 R0016

FPR 333 5801 R1012
FPR 333 5801 R0014
FPR 333 5801 R0016

FPR 333 5901 R1012
FPR 333 5901 R0014
FPR 333 5901 R0016

FPR 334 6501 R1012
FPR 334 6501 R0014
FPR 334 6501 R0016

GJR 525 1666 R1001

ICSA 04 B5

Analogue output unit

Four analogue outputs

-10V ...+10V, 0 ...+20mA, 4 ...20mA
12 bits resolution

24 VVDC power supply

120 VAC power supply

230 VAC power supply

FPR 334 1501 R1042
FPR 334 1501 R0044
FPR 334 1501 R0046

ICSM 06 A6

Analogue input/output units

Input/output unit, four inputs

for 0 ...+ 10V, 0...20mA, 4...20mA signals

8 bits resolution, non-isolated

two outputs

for -10V ...+10V, 0...20mA, 4 ...20mA signals
8 bits resolution, non-isolated

24 VVDC power supply
120 VAC power supply
230 VAC power supply

FPR 335 0601 R1062
FPR 335 0601 R0O064
FPR 335 0601 RO066
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Type

High speed counter unit

Description

Order code

ICSF 08 D1

encoder unit or 3 independant up/counter

2 threshold detections

counter preset

Max. frequency 50kHz

7 transistor outputs 24 V d.c. 300mA

4 binary inputs 24 V d.c.

Integral 5V, 15V, 24V power supply for encoder

24 VDC power supply
120 VAC power supply
230 VAC power supply

FPR 332 3101 R1012
FPR 332 3101 R0014
FPR 332 3101 R0016

TCAD

Remote display unit

Display unit

2 lines, 32 characters

127 messages programmable + 1 backgroung message
buzzer (programmable)

key function

embedded variables

24 VVDC power supply

FPR 320 3526 R1002

NCB

NCBR

CS31 Bus units

CS31 bus amplifier up to 2km
24 VDC power supply

CS31 bus amplifier with redondancy
amplification up to 2km
24 VDC power supply

FPR 347 1200 RO006

FPR 347 1300 RO006

ICBG 32 L7

ICBG 64 L7

Robot coupler unit

Robot coupler

connect ABB S3 robot to CS 31 bus

16 inputs, 16 outputs for communication
supply from robot rack

Robot coupler

connect ABB S3 robot to CS 31 bus

32 inputs, 32 outputs for communication
supply from robot rack

FPR 333 0705 R0321

FPR 333 0705 R0641

System description 2-10
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Communication units

Type Description Order code

07 KP 90 CS 31 RCOM coupler
used with 07 KT 92, 07 KR 91 R 0252, 07 KT 93
1 serial interface EIA RS232

24 VVDC power supply GJR 525 1000 R0202

07 KP 92 CS 31 coupler

used with 07 KT 92, 07 KR 91 R 0252, 07 KT 93

Freely programmable in C language, stored in flash EPROM
2 serial interfaces EIA R232, EJA RS422 or EIA RS485

24 VDC power supply GJR 525 1500 R101
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Accessories

Type Description Order code
NCC 232 RS 232/RS 232 isolated converter

24 VDC power supply FPR 347 1000 RO006
NCC 485 RS 232/RS 485 isolated converter

24 VDC power supply FPR 347 1100 RO006
TCZ Handheld terminal FPR 320 0002 R1001

TCZ - adapter

Cable Sub D9

Cable Sub D25

Cable Sub D9

Cable Sub D25

Cable for communication

Adaptor "Off-line"

For programming and test

For programming and test

For ASCII or MODBUS communication

For ASCII or MODBUS communication

TCZ adaptor/printer 07 DR 12

FPTN 404 958 R0002

FPTN 404 948 R0002

FPTN 404 948 R0O005

FPTN 404 948 R0O006

FPTN 404 948 R0O001

FPTN 404 948 R0004

Lithium battery for UCZA

Lithium battery for TCZ

Spare parts

5V battery for external power supply of TCZ

Spare cable to connect TCZ
to 07 KR 91 or UCZA/UCZB or PCZB or CS 20

FPTN 404 949 R0O001

FPTN 404 949 R0O002

FPTN 404 949 R0O003

FPTN 404 975 R0001

System description

ABB Procontic CS31/Edition : 11.96 - FRCTL



2.8 General characteristics

The CS 31 systemis developped according to the interna-

tional standard IEC 1131-2.

. Operating conditions

— Temperature :

. operation

. storage

. transport

0°C ..+55°C 32 ... 131 °F
-40°C ...+75°C -40..167 °F
-25°C ...+75°C -13..167 °F

— Humidity acc. to DIN 40040 class F without
condensation :
. average over the year 75 %

. up to 30 days of a year 95 %

. on the other days withregard to the average of the

year, occasionnally 85 %

— Air pressure :
. operation

. storage

800 hPA ( 2000 m)
660 hPA ( 3500 m)

« Mechanical data

— degree of
protection

— housing

— vibration

— shocks

— impact
withstand
test

« Mounting

— DIN rail

— Screw
mounting

IP 20

UL94 VO
UL94 V1 for central units serie 90,
coupler 07KPxx and units ICDxx

each of three mutually
perpendicular axes 10 Hz ...57 Hz
continuous : 0.0375 mm amplitude
occasional : 0.075 mm amplitude
57 Hz ... 150 Hz

continuous : 0.5 g acceleration
occasional : 1.0 g acceleration

occasional excursion to 15 g, 11 ms,
halfsine in each of three mutually
perpendicular axes

for units with a power supply > 30 VAC.

According to IEC 950 : a steel sphere
with a mass of 500 g is to fall freely
from a height of 1300 mm

35 mm
screws @ 4 mm (M4)

« Serial interfaces

— for connection of the RS485,
central unit to using screw terminals
the remote units

— for programming and RS232-C
setting parameter 9 pole D connector

(female)

. Termination
—onthe plug-in base ECZ use 60 °C copper conductor only
Cross section :

— bus wiring terminal : twisted pair
AWG 24 (0.22 mm?) to AWG 18 (0.8 mm?)

— earth terminal : rigid or stranded connector
AWG 10 (5.2 mm?)

— Others terminals :

« inputs : stranded connector
AWG 18 (0.8 mm?) to AWG 14 (2.1 mm?)

. outputs : stranded connector
AWG 14 (2.1 mm?)

« power supply
AWG 14 (2.1 mm?)

—on removable terminal 2.5 mm? (copper N. AWG14)
block (small section)

—on removable terminal 1.5 mm?2 (copper N. AWG16)
block (small section)

— screws tightening 7 ibs. inch (0.8 Nm)
torque (for guidance only)

« Supply connections
— 24 VDC (process and 24 VDC

power supply (-20 %, +25 %, i.e. 19.2 ... 30V)
incl. ripple
ripple factor <5%

— 120 VAC power supply 120 VAC
(-15%, +10%, i.e. 102 ... 132V)
50 Hz or 60 Hz (=5 %)

— 230 VAC power supply 230 VAC
(-15%, +10%, i.e. 195.5 ... 253V)

50 Hz or 60 Hz (x5 %)

. Voltage drops and interruptions

— DC power supply interruption time 10 ms
time interval between two
drops 1s

— AC power supply interruptiontime 0.5 period
time interval between two
drops 1s

. Creepage distances and clearances

according to EN 61131-2 /
IEC1131-2

« Insulation test voltages

the insulation test voltages
are accordingto IEC 1131-2

ABB Procontic CS31/Edition : 04.96 - FRCTL
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« Electromagnetic compatibility (EMC) — impedance

— electrostatic discharge (ESD) according to characteristic 100 to 150
IEC 1000-4-2 — capacitance < 150 nF/km
(severity level 3) — shield
test peak voltage — termination 120 , 1/4 Watt
. at discharge thru air 8 kV resistor connected at
thru relay's contact 6 kV — number of points
of connections 31 slaves + 1 master

time between two discharges > 1s
number of discharges on each
selected point 10

— radiated electromagnetic

field immunity test according to
IEC 1000-4-3
field strength 10 V/m
(severity level 3)
frequency range 27 MHz to 1000 MHz
sweep speed 1.5x 10E-3
decade/s
— fast transient burst test (FTT) according to
IEC 1000-4-4

interference voltage for :
mains terminals 115/230 V 2 kV

mains terminals 24 V 2 kV
output terminals 24 V 1kV
output terminals 115/230 V 2 kv
input terminals 24 V 1kV
input terminals 115/230 V 2 kv
analogue input/output terminals 1 kV
CS 31 bus 2 kv
programming interface 0.5 kv
— surge immunity according to
IEC 1000-4-5
test voltage for
assymetric coupling common mode
power supply (115/230 VAC) 2 kV
power supply (24 VDC) 1kv
digital inputs/outputs 1 kv
test voltage for
symetric coupling differential mode
power supply (115/230 VAC) 1 kV
power supply (24 VDC) 1kv
digital inputs/outputs 1 kv

« ABB Procontic CS 31 system bus
The CS 31 bus is a shield twisted pair RS485

— Cross 0.22 ...0.8 mm2

(No AWG 24 ... No AWG 18)
— twists > 10 per metre
— resistance 100 /km
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3 General operation

3.1 CPU communication with remote units

Communication between the central units and the remote
units requires no user intervention as it is carried out by a
dedicated serial interface.

The dual port RAM of the central unitenables data transfer
between the user program processor and the dedicated
serial interface.

CPU
User Dual Dedicated
program (s port |(¢mmmmp serial
processor RAM interface
Y
Twisted pair

bus (RS 485)

Remote Remote

unit PO OE unit

C223D

In the read cycle, data is taken from the remote unit and
stored within the dual port RAM via the bus and dedicated
serial interface, the user program processor then reads
the data from the dual port RAM.

3.2  Addressing of the remote units

All system bus request telegrams have an address. The
remote unit which has the same address as the telegram
receives and responds to the data.

The address of the remote unit is set using the DIL
switches of the plug-in base.

The inputs and outputs have the following address
structure: yy, xx

yy represents the remote unit number,
XX represents the channel number.

Example

Address setting of DIL-switches : 03
Number of channels on remote unit: 08

The I/O channels are simply addressed from 03, 00 to
03, 07 within the user program of the central unit, as
though they were centralized.

3.3  System bus

This is a simple 2-wire serial connection (RS 485).

Connection type Serial RS 485
Mode Half-Duplex
Baud rate 187.5 k bauds

Maximum length 500 metres

Similarly, data is transfered from the dual port RAM tothe  |solation opto-couplers
remote units via the dedicated serial interface and bus for
the write cycle. Material twisted pair
NOTE : For the wiring precautions and characteristics
see the "hardware" chapter.
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. Installation of CS 31 system
Generalities

Some installation rules have to be respected. These rules
concern the ground concept, the connection of the CS 31
bus and the different power supplies installations.
The following main principles must be applied :
Each type of signal has to be mounted separatly

— power supply 230 VAC

— analogue and low voltage signals
The ground and power supply wires must be
connected in star

. Refer to the description of each remote unit for
connection of inputs and outputs.

« Installation of the bus
The CS 31 bus is a RS 485 serial line and a schield
twisted pair.
The CS 31 bus is a master slave bus. Only one master
can be present on the bus.
The maximum length between the both extremities is
500 metres.
The master should be :
— a central unit : 07 KR 31, 07 KT 31, 07 KR 91,
07 KT 92, 07 KT 93, PCZB, UCZA/UCZB
—aPLC coupler: 07 CS 61 and 07 CS 91 for the ABB
Procontic T 200 and T 300
—aPC board : 07 CM 90

« Characteristics of the bus' cable
The CS 31 bus is a shield twisted pair RS 485

— Ccross 0.22 ... 0.8 mm2

— twists > 10 per metre

— resistance 100/km

— impedance

— characteristics 100 to 150

— capacitance < 150 nF/km

— schield

— termination 120 , 1/4 Watt resistor
connected at the ends of the
bus

Example of supplier :

— ALCATEL MCX-T

— DRAKKA dracoda 2903

The twisted pair has to be symetric

%

93 C 001 D*

—l correct I

wron

« Connections

The same type of cable should be used throughout the
installation for the system bus (RS 485).

Avoid interruption of the bus, for example, when
connecting cables at the marshalling cabinet.

Whenever interruption of the busis absolutely necessary,
it must be wired to the same side of the terminals.

Example :

C 002 D

[ correct wiring |

xS

{  wrong wiring |

"Star connection of the bus is forbidden !"

Master | |Remote| |Remote| |Remote
central unit unit unit unit

07 KR 31
PCZB
UCZA/UCZB
07 KR 91/07 KT 92/93 Remote| | Remote
07 CM 90 unit unit
35CS 91
07 CS 61

C 004 GB/D

[ |
| allowed wiring |

Re%tg< Master |—| Remote __me

unit unit unit

ote | | Remote
unit unit

C 005 GB/D.

{ forbidden wiring|

General operation
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« Bus topology

Vv oy

< ©
QO 00 SN

&)
18

& Remote

unit

120 Q

Vv
S

O © X
7

S
e
=
] vaw
—1
3

v o Remote
unit

1

C 006 GB/D

The bus must be terminated with a 120 , 1/4 Watt resistor, this must be connected at the ends of the bus.

The central units UCZA/UCZB, the couplers 07 CS 61 and 35 CS 91 have to be connected at an end of the bus.
The resistor 120 is integrated.

The other central units and the PC board should be connected everywhere on the bus.

The shield of the bus must be connected to the earth near the master.

120 Q
1/4wW

1
&'L
SN

2

3

& &> Remote

X
2
18

unit

120 Q

AS)

1 2

v N
NN

AS)

& Remote

S\ .
? unit
18

C 104 GB/D

When noisy elements are in the area of the cabinet, it is better to connect the bus' shield to the ground via a capacitor
1 nF class Y directly at the access of the cabinet according the following diagram.

Remote
unit

C 105 GB/D

The system bus CS 31 is opto-isolated from all units.
The shield is connected to the earth through a capacitor 1 nF class Y, mounted in the plug-in base.

The maximum bus length is 500 metres.

In case of use of a bus amplifier or redondy amplifier refer to their own descriptions.

ABB Procontic CS31/Edition : 04.96 - FRCTL
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« Ground concept and power supplies
Ground concept

AllCS 31 productsin a cabinet must be connected to the
same earth.

When the remote units are outside the cabinet, they
must be connected to the nearest earth.

The connection to the earth has to be as short as
possible (shorter than 25 cm).

Example of connection with a 230 VAC power supply

| PDPPPPDIPPDDDDD |

16 17 18

EEEEEEEEEEEREREE

Cross section 5.2 mm?

I—o\o—
L1 = phase 10 .
N = Neutral = =
o O
ICSK 20 F1 £ E
o O
o o
16 17 18 19 20 21 28 2930
L1—
N Valve
24VDC
Valve
o n 230VAC
L]
= 230VAC/24VDC o
—— —|-o 3

« Ground concept with different cabinets

€ 007 D

earth of the cabinet

Remote

(@) (@)
a 7 Q 7 QO 7
a 7 Q 7 QO 7
a 7 Q 7 Q 7
o= 123456 éb ‘ﬁi’
O00000

C 008D

(@)
Cross section 4 mm? (rigid wire)
2.5 mm? (flexible wire)

ol

earth of the cabinet

Example of connection with a 24 VDC power supply

I—.\._
L1 = phase 9
N = Neutral
ICSK 20 F1
230VAC/24VDC 16 17 18 19 20 21 28
L1 ] + —l <
®
N — Valve
® 230VAC
° Valve
24VDC
T ©
g
5

unit :

1 2 3 1 2 3
Remote Remote
unit unit
L_¢ [ ¢ |
—

Earth of tﬁe cabinet 2

C 0011 GB/D

The capacitor is integrated in the plug-in base.

When the cabinets are close from each others, the
different earths have to be connected together with a
cable with a cross section of at least 16 mm?.

General operation
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The noisy elements (drives, motors, ...) haven't to be Power supply I-T

connect'ed to the earth between two cgpinets. The - The neutral is isolated from the earth
connection to the earth has to be near the noisier element. - The metallic parts are connected to the earth
noisy element HT L1
L2
Cabinet Cabinet L3
1 2 N
Impedance
Z=1000 Q
earth T Unit 1 Unit 2
il -
I advised connection S _L_E
[ )
= local earth if the remote xias .
unit is in an other cabinet — E
noisy elements S
Cabinet Cabinet In a noisy environnement, an isolated transformer with a
1 2 shield has used in each cabinet (even for 24 VDC ver-
sion).
earth
I to avoid o

« Types of power supplies
Different types of power supplies are available.

The main difference is the connection of the neutral and
the metallic parts to the earth.

Power supply T-T
—The neutralis connected to the earth. All metallic parts
are connected to the earth

HT L1

Unit 1 Unit 2

local earth if the remote | -
unit is in an other cabinet

C 014 GB/D
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3.4 Transmission format

One single CPU is the master on the bus, all of the other
remote units or CPU are considered to be slaves.

The master CPU manages up to a maximum of 31 remote
units on one bus.

All messages are terminated with an error check (CRC8).

The format of the messages :

- request from the master CPU

Address Data CRCS8

- response from the remote units

Start Data CRC8

During initialization, the central unit interrogates all of the
remote units in succession, thus building an image of the
system configuration.

On each cycle of the bus all of the remote units are
interrogated.

This updates all diagnosis information and recognizes
additional remote units.

If the CPU or one of the remote units receives a message
with a (CRCS) error, it is ignored.

After ten consecutive transmission errors, an error "Bus
error" is generated on the remote units and within the
diagnostics of the central unit.

35 Bus refresh time

The refresh time depends on the configuration of the
system, number and type of remote units.

The example below is for a system of remote units type
ICSC 08 L1.

Time

A

12 ms

2ms

Number

P> of units

C226D

The user program and the bus refresh cycle are executed
in serie with the 07 KR/KT 31, 07 KR 91 and 07 KT 92/93
central units. The time event diagram is shown below :

External
evenement

Reading
of input |
i ==— |nput delay: 2 to 32 ms
Bus -1
transmission 1
- - —I<— 1.5 to 12 ms (binary module)
Program

execution 1

| =—— Max. 2 CyCleS m—zm|

programmed
Bus |
transmission 1

1.5t0 12 ms (binary module) —gmmlk — —

—

Cc227

General operation

ABB Procontic CS31/Edition : 04.96 - FRCTL



The bus transmission time is easily calculated from the

configuration of the installation.

offset time Master CPU

07 KR 31*
07 KT 31*
07 KR 91*
07 KT 92 *
07 KT 93*

* with factory setting

2 bytes in transmission
2 bytes in receiving

4 bytes in transmission
4 bytes in receiving

8 bytes in transmission
8 bytes in receiving

12 bytes in transmission
12 bytes in receiving

8 words in transmission
8 words in receiving

ICSI 08 D1
ICSI 08 E1
ICSI 08 E3/E4
ICSI 16 D1
ICSI 16 E1

ICSO 08 R1
ICSO 08 Y1
ISCO 16 N1

ICSC 08 L1
ICFC 16 L1
ICSK 20 F1
ICSK 20 N1
ICDG 32 L1

ICPI1 08 D1
ICPI 16 D1
ICPO 08 H1
ICPO 16 H1

Communication time

2000 ps

Slave central units

750 ps
750 ps
750 ps
750 ps
750 ps

time following the configuration :

516 ps
750 ps
1300 ps
1850 ps

2500 ps

Binary input units

323 us
323 us
323 us
387 s
387 us

Binary output units

260 ps
260 ps
340 ps

Binary input/output units

387 us
516 ps
452 s
452 s
516/590 ps

following the configuration

IP65 binary input/output units

323 us
387 s
260 ps
340 ps

Analogue units

ICSM 06 A6 (input/output)
ICSE 08 A6 (input)
ICSE 08 B5 (input)
ICST 08 A7 (input)
ICST 08 A8 (input)
ICST 08 A9 (input)
ICDT 08 B5 (input)
ICSA 04 B5 (output)

Robot coupler card

ICBG 32 L7
ICBG 64 L7

1162 ps
1355 us
1355 us
1355 us
1355 us
1355 us
1355 us

700 ps

516 ps
750 ps

High speed counter

ICSF 08 D1

1300 ps

ABB Procontic CS31/Edition : 11.96 - FRCTL
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3.5.1 Bus refreshtime (T rb)
This time is equal to :

— with a master central unit serie 90 :

Trb =T offset+ T communication time

— with a master central unit serie 30 :

Trb =T offset + T communication time + n * 100 (us)

with :

— T offset = 2 000 ps
— T communication time : see table
— n = number of slaves on the bus

Example of calculation

Configuration :
1 "Master" CPU ......... 2000 ps
1ICSK20F1................ 452 ps
1ICSOO08R1............... 260 ps
1ICSI16El................. 387 ps
1ICFC16L1................ 516 ps
1ICSCO08L1................ 387 ps

— with a master central unit serie 90
Trb= 4002 ps = 4 ms

— with a master central unit serie 30
Trb= 4502 pus = 4,5 ms

3.5.2 Response time to energize an output from the
activation of an input
See Part 3 page 5.3-1 for a master central unit serie 30.

See Part 4 pages 1-22 or 2-25 or 3-21 for a master central
unit serie 90.

General operation 3-8
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4 Programming and testing

There are 2 types of central units available
for the CS 31 system :

— 07 KR 31, 07 KT 31/07 KR 91, 07 KT 92
and 07 KT 93.

Central units can be programmed by two methods :

— TCZ handheld terminal
— Software package (on IBM PC)

4.1 TCZ handheld terminal

The TCZ terminal can be used for the programming and
testing of 07 KR 31/ 07 KT 31, 07 KR 91 /07 KT 92/ 07
KT 93, units.

The TCZ is powered from the central unit
(9 PIN D - CONNECTOR).

An external power supply is available which allows "off line"
editing of the program.

4.2 Programming software

All programming packages are used with an IBM AT
compatible personal computer.

Expensive dedicated programming units are therefore not
necessary as the computer is connected directly to the
integral programming port of the central unit.

4.2.1 Software for 07 KR 91/07 KR 31 central unit

The higher level functions (data manipulation, communi-
cation and PID regulation etc...) of the 07 KR 91 central
unit are programmed using the 907 PC 331 Package.

ABB Procontic CS31/Edition : 11.95 - FRCTL 4-1
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1.1 General
characteristics

Installation requirements

1.1.1 Technical data system

The CS 31 system is developped

according to the international standard IEC 1131-2.

« Operating conditions

— Temperature :
. operation 0°C ..+55°C 32 ...131°F
. storage -40°C ...+75°C -40 ..167 °F
.transport -25°C ...+75°C -13..167 °F

— Humidity acc. to DIN 40040 class F without
condensation :
. average over the year < 75 %

. up to 30 days of a year 95 %

. on the other days withregard to the average of the

year, occasionnally 85 %

— Air pressure :
. operation =800 hPA (<2000 m)
. storage =660 hPA (< 3500 m)

« Mechanical data

— degree of
protection IP 20
— housing UL94 VO
UL94 V1 for central units serie 90,
coupler 07KPxx and units ICDxx
— vibration each of three mutually
perpendicular axes 10 Hz ...57 Hz
continuous : 0.0375 mm amplitude
occasional : 0.075 mm amplitude
57 Hz ... 150 Hz
continuous : 0.5 g acceleration
occasional : 1.0 g acceleration
— shocks occasional excursion to 15 g, 11 ms,
halfsine in each of three mutually
perpendicular axes
— impact for units with a power supply > 30 VAC.
withstand  According to IEC 950 : a steel sphere
test with a mass of 500 g is to fall freely
from a height of 1300 mm
« Mounting
— DIN ralil 35 mm

— Screw mounting screws @ 4 mm (M4)

« Serial interfaces

— for connection of the
central unit to
the remote units

RS485, using
screw terminals

— for programming and RS232-C
setting parameter 9 pole D connector
(female)

« Termination

—onthe plug-inbase ECZ use 60 °C copper conductor only

Cross section :

— bus wiring terminal : twisted pair
AWG 24 (0.22 mm?) to AWG 18 (0.8 mm?)

— earth terminal : rigid or stranded connector
AWG 10 (5.2 mm?)

— Others terminals :

« inputs : stranded connector

AWG 18 (0.8 mm?) to AWG 14 (2.1 mm?)
. outputs : stranded connector

AWG 14 (2.1 mm?)

« power supply
AWG 14 (2.1 mm?)

—on removable terminal 2.5 mm? (copper N. AWG14)
block (small section)

—on removable terminal 1.5 mm?2 (copper N. AWG16)
block (small section)

— screws tightening 7 ibs. inch (0.8 Nm)

torque (for guidance only)

« Supply connections

— 24 VDC (process and 24 VDC
power supply (-20 %, +25 %, i.e. 19.2 ... 30V)
incl. ripple
ripple factor <5%

— 120 VAC power supply 120 VAC
(-15%, +10%, i.e. 102 ... 132V)
50 Hz or 60 Hz (5 %)

— 230 VAC power supply 230 VAC
(-15%, +10%, i.e. 195.5 ... 253V)

50 Hz or 60 Hz (5 %)

. Voltage drops and interruptions

— DC power supply interruption time < 10 ms

time interval between two

drops = 1s

ABB Procontic CS31/Edition : 04.96 - FRCTL

1.1-1 General characteristics



— AC power supply interruption time <0.5 period power supply (24 VDC) 1kv

time interval between two digital inputs/outputs 1kV
drops 2 1s test voltage for
symetric coupling differential mode
« Creepage distances and clearances power supply (115/230 VAC) 1 kV
according to EN 61131-2 / power supply (24 VDC) 1kV
IEC1131-2 digital inputs/outputs 1 kv
. Insulation test voltages « ABB Procontic CS 31 system bus
. . The CS 31 bus is a shield twisted pair RS485
the insulation test voltages
are according to IEC 1131-2 — Cross 0.22...0.8 mm2
(No AWG 24 ... No AWG 18)
£l _ bility (EMC — twists > 10 per metre
« Electromagnetic compatibility ( ) _ resistance < 100 Q/km
— electrostatic discharge (ESD) T\é:éolrc(j)l(;lg }102 — impedance
el characteristic 100 to 150 Q
(severity level 3) ]
) — capacitance < 150 nF/km
test peak voltage : hield
. at discharge thru air 8 kv -s Ie. .
. — termination 120 Q, 1/4 Watt
. at discharge .
resistor connected at
thru relay's contact 6 kV the end of the bus
time between two discharges > 1s — number of points
number of discharges on each of connections 31 slaves + 1 master

selected point 10

— radiated electromagnetic

field immunity test according to
IEC 1000-4-3
field strength 10 V/m
(severity level 3)
frequency range 27 MHz to 1000 MHz
sweep speed 1.5x 10E-3
decade/s
— fast transient burst test (FTT) according to
IEC 1000-4-4

interference voltage for :
mains terminals 115/230 V 2 kV

mains terminals 24 V 2 kv
output terminals 24 V 1kV
output terminals 115/230 V 2 kv
input terminals 24 V 1kV
input terminals 115/230 V 2 kv
analogue input/output terminals 1 kV
CS 31 bus 2 kv
programming interface 0.5 kv
— surge immunity according to
IEC 1000-4-5

test voltage for
assymetric coupling common mode

power supply (115/230 VAC) 2 kV
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1.1.2 Installation of CS 31 system

Generalities

Some installation rules have to be respected. These rules
concern the ground concept, the connection of the CS 31
bus and the different power supplies installations.
The following main principles must be applied :
Each type of signal has to be mounted separatly

— power supply 230 VAC

— analogue and low voltage signals
The ground and power supply wires must be
connected in star

. Refer to the description of each remote unit for
connection of inputs and outputs.

« Installation of the bus

The CS 31 bus is a RS 485 serial line and a schield
twisted pair.

The CS 31 bus is a master slave bus. Only one master
can be present on the bus.

The maximum length between the both extremities is
500 metres.

The master should be :
—a central unit : 07 KR 31, 07 KR 91, 07 KT 92,
07 KT 93, PCZB, UCZA/UCZB
—aPLC coupler: 07 CS 61 and 07 CS 91 for the ABB
Procontic T 200 and T 300
—aPC board : 07 CM 90

« Characteristics of the bus' cable
The CS 31 bus is a shield twisted pair RS 485

— Cross 0.22 ... 0.8 mm2

— twists > 10 per metre

— resistance < 100/km

— impedance

. Characteristics 100 to 150 Q

— capacitance < 150 nF/km

— schield

— termination 120 Q, 1/4 Watt resistor
connected at the ends of the
bus

Example of supplier :

— ALCATEL MCX-T

— DRAKKA dracoda 2903

The twisted pair has to be symetric

%

93 C 001 D*

—l correct I

wron

« Connections

The same type of cable should be used throughout the
installation for the system bus (RS 485).

Avoid interruption of the bus, for example, when
connecting cables at the marshalling cabinet.

Whenever interruption ofthe busis absolutely necessary,
it must be wired to the same side of the terminals.

Example :

93 C 002D

| iri |
| correct wiring |

xS

[ wrong wiring |

93 C 003 D

"Star connection of the bus is forbidden !"

Master [ |Remote|[ [Remote[ [Remote
central unit unit unit unit

07 KR 31
PCZB

UCZAIUCZB

07 KR 91/07 KT 92/93 Remote| | Remote
07CM 90 unit unit

35CS 91

07 CS 61

93 C 004 GB/D

[ ]
| allowed wiring |

Re%’fg< Master | Remote __Bfeﬁe

unit unit unit

ote | | Remote
unit unit

93 C 005 GB/D

forbidden wiring}
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« Bus topology

>
120 Q = 1200
14 W ) vaw
—]
1 2 3
voN N v N~ O Remote v > o Remote
o O o O L O O
& ¥ Master NN unit > unit
18 18 18

93 C 006 GB/D

The bus must be terminated with a 120 Q, 1/4 Watt resistor, this must be connected at the ends of the bus.

The central units UCZA/UCZB, the couplers 07 CS 61 and 35 CS 91 have to be connected at an end of the bus.
The resistor 120 Q is integrated.

The other central units and the PC board should be connected everywhere on the bus.
The shield of the bus must be connected to the earth near the master.

1200
U4 W
1 2 3 1 2 3
v N . Remote v N & Remote
& & & ' & B ;
unit unit
18 18

94 C 104 GB/D

When noisy elements are in the area of the cabinet, it is better to connect the bus' shield to the ground via a capacitor
1 nF class Y directly at the access of the cabinet according the following diagram.

94 C 105 GB/D

The system bus CS 31 is opto-isolated from all units.

The shield is connected to the earth through a capacitor 1 nF class Y, mounted in the plug-in base.
The maximum bus length is 500 metres.

In case of use of a bus amplifier or redondy amplifier refer to their own descriptions.
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« Ground concept and power supplies
Ground concept

AllCS 31 products in a cabinet must be connected tothe
same earth.

When the remote units are outside the cabinet, they
must be connected to the nearest earth.

The connection to the earth has to be as short as
possible (shorter than 25 cm).

Example of connection with a 230 VAC power supply

POIPDPPPPPPIPPPDDDD |

POIPOPIDOODODDDD |

Cross section 5.2 mm?

I—o\o—
L1 = phase 10 .
N = Neutral c c
o O
ICSK 20 F1 EE
o O
o O
16 17 18 19 20 21 28 29 30
L1
N Valve
24VDC
Valve
o - 230VAC
L]
= 230VAC/24VDC %
e —l-o S

« Ground concept with different cabinets

93 C 007 D

earth of the cabinet

O] [e)
a 7 Q 7 QO 7
a 7 Q 7 QO 7
a 7 Q 7 Q 7
123456 @ L= o
ol OO00000 ®) §

Cross section 4 mm? (rigid wire)
2.5 mm? (flexible wire)

earth of the cabinet

Example of connection with a 24 VDC power supply

I_.\._
L1 = phase 9
N = Neutral
ICSK 20 F1
230VAC/24VDC 16 17 18 19 20 21 28
L1———o- ¢
N | = Valve
230VAC
® Valve
24VDC
T
Il 3

Remote
unit :

1 2 8] 1 2 3
Remote Remote
unit unit
L L ° |
]

Earth of tﬁe cabinet 2

93 C 0011 GB/D

The capacitor is integrated in the plug-in base.

When the cabinets are close from each others, the
different earths have to be connected together with a
cable with a cross section of at least 16 mm?2,

ABB Procontic CS31/Edition : 04.96 - FRCTL
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The noisy elements (drives, motors, ...) haven't to be Power supply I-T

connect.ed to the earth between two cgpinets. The - The neutral is isolated from the earth
connection to the earth has to be near the noisier element. - The metallic parts are connected to the earth
noisy element § HT L1
H L2
Cabinet Cabinet L3
1 2 N
Impedance
Z=1000Q
earth 1 Unit 1 Unit 2
— -
I advised connection |:=
[}
= local earth if the remote -uiz- 3
a unit is in an other cabinet — g
noisy elements g 3
Cabinet Cabinet In a noisy environnement, an isolated transformer with a
1 2 shield has used in each cabinet (even for 24 VDC ver-
sion).
earth
—
| to avoid

« Types of power supplies
Different types of power supplies are available.

The main difference is the connection of the neutral and
the metallic parts to the earth.

Power supply T-T
—The neutralis connected to the earth. All metallic parts
are connected to the earth

HT L1

Unit 1 Unit 2

local earth if the remote | -
unit is in an other cabinet

93 C 014 GB/D
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1.2 Transmission format

One single CPU is the master on the bus,
all of the other remote units or CPU are considered to be
slaves.

The master CPU manages up to a maximum of 31 remote
units on one bus.
All messages are terminated with an error check (CRCS8).

The format of the messages :

- request from the master CPU

Address Data CRCS8

- response from the remote units

Start Data CRC8

During initialization, the central unit interrogates all of the
remote units in succession, thus building an image of the
system configuration.

On each cycle of the bus all of the remote units are
interrogated.

This updates all diagnosis information and recognizes
additional remote units.

If the CPU or one of the remote units receives a message
with a (CRCS) error, it is ignored.

After ten consecutive transmission errors, an error "Bus
error" is generated on the remote units and within the
diagnosis of the central unit.

ABB Procontic CS31/Edition : 04.96 - FRCTL 1.2-1
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1.3 Bus refresh time

The refresh time depends on the configu-
ration of the system, number and type of remote units.

The example below is for a system of remote units type
ICSCO08L1:

Time

12ms

2ms
Number

P> of units

C226 D

The user program and the bus refresh cycle are executed
in serie with the 07 KR/KT 31, 07 KR 91 and 07 KT 92/93
central units. The time event diagram is shown below :

External
evenement

Reading
of input |
i ==— |nput delay: 2 to 32 ms
Bus -1
transmission 1
= — — -==— 1.5to0 12 ms (binary module)
Program !

execution 1

| ==— Max. 2 CyCles m—zmm|

programmed
Bus |
transmission 1

—

1.5t0 12 ms (binary module) ——gmeb — —

c227

o Bus refresh time (T rb)
The bus transmission time is easily calculated from the
configuration of the installation.

This time is equal to :

— with a master central unit serie 90 :

Trb =T offset+ T communication time

— with a master central unit serie 30 :

Trb =T offset + T communication time + n * 100 (us)

with :

— T offset = 2 000 ps

— T communication time : see table on the next page
—n = number of slaves on the bus

Example of calculation

Configuration :

1 "Master" CPU ......... 2 000 ps
1ICSK20F1................ 452 s
1ICSO08R1............... 260 us
1ICSI16EL................. 387 us
1ICFC16L1................ 516 s
11ICSCO08L1................ 387 us

— with a master central unit serie 90
Trb= 4002 ps = 4 ms

— with a master central unit serie 30
Trb= 4502 ps = 45 ms

« Response time to energize an output from the
activation of an input
See Part 3 page 5.3-1 for a master central unit serie 30.

See Part 4 pages 1-22 or 2-25 or 3-21 for a master central
unit serie 90.

ABB Procontic CS31/Edition : 11.96 - FRCTL
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Communication time Analogue units
offset time Master CPU 2000 ps ICSM 06 A6 (input/output) 1162 us
ICSE 08 A6 (input) 1355 ps
] ICSE 08 B5 (input) 1355 ps
Slave central units ICST 08 A7 (input) 1355 pis
07 KR 31* 750 s ICST 08 A8 (input) 1355 ps
= ICST 08 A9 (input) 1355 ps
07 KT 31 750 ps
* ICDT 08 B5 (input) 1355 ps
07 KR 91 750ps ICSA 04 B5 700
07 KT 92* 750 ps (output) VS
S 7
9 Lhﬂ)gf’emng S0 us Robot coupler card
time following the configuration : ICBG 32 L7 516 us
2 bytes in transmission ICBG 64 L7 750 ps
2 bytes in receiving 516 ps
4 bytes in transmission High speed counter
4 bytes in receiving 750 ps
. o ICSF 08 D1 1300 ps
8 bytes in transmission
8 bytes in receiving 1300 us
12 bytes in transmission
12 bytes in receiving 1850 pus
8 words in transmission
8 words in receiving 2500 ps

Binary input units

ICSI 08 D1 323 ps
ICSI 08 E1 323 ps
ICSI 08 E3/E4 323 ps
ICSI 16 D1 387 ps
ICSI 16 E1 387 ps

Binary output units

ICSO 08 R1 260 ps
ICSO 08 Y1 260 ps
ISCO 16 N1 340 ps

Binary input/output units

ICSC 08 L1 387 ps
ICFC 16 L1 516 ps
ICSK 20 F1 452 ps
ICSK 20 N1 452 ps
ICDG 32 L1 516/590 ps

following the configuration

IP65 binary input/output units

ICPI 08 D1 323 ps
ICPI 16 D1 387 ps
ICPO 08 H1 260 ps
ICPO 16 H1 340 ps

Bus refresh time 1.3-2 ABB Procontic CS31/Edition : 11.96 - FRCTL



14 Dimensions

Types Short description Dimensions in mm
with unit carrier/terminal
W~ x H -~ x D
w1 X H1 X D1
07 KR 91
07 KT 92 Central processing units
07 KT 93 Zio X 1i0 x 85
07 SA 93 Positioning unit
07 KR 31 . . 120-x 60 x 115
07 KT 31 Central processing units 123 x 64
ICS.. Binary or analog units
Input - Output - Input/Output 121%/3)( x60€4 X115
High speed counter unit
_ _ 244 x 60 x 80
ICFC 16 L1 Binary Input/Output unit 246 x 64
ECZ Plug-in base 123 x 64 x 30
ICD.. Binary or analog remote units 120 x 140 x 85
ICPI16 D1 . : _
ICPO 16 H1 Binary remote units r es protection) e 3?7 X 7_8 X 78.5
/ S, \
=77 7o
ICPI 08 D1 Binary remote units (p es protection) oEZE““""% H 247 x 78 x 785
ICPO 08 H1 i b
| Z /D - -
07 KP 90
07 KP 92 Communication couplers 120 x 140 x 85
07 MK 92 - —
NCC 232
mch: 485 Communication accessories 120 x 80 x 85
NCBR B B
TCAD Text display 230 x 80 x 47

198 x 67 x 42

The other products (type ICBG32L7, type ICBG64L 7, type 07 CS61, type 07 CM90) are mounted in a rack.
Their dimensions depend on their ranges (Robot S3, ABB Procontic T200 and PC).

1.4-1
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1.5 Approvals and classification societies

The product listed in the catalogue is designed according UL : only for 24 VDC and 120 VAC versions.
to the relevant standards; it is manufactured and tested  Ships classification societies agreements for : 24 VDC,
under our owwn reponsability. 120 and 230 VAC versions.

The table below indicates for each unit the situation = : approved
regarding the approvals for those countries or with re- A @ applied in 1996
gard to the classification societies where an approval is

mandatory and confirms that products in standard ver-

sion can be used worldwide thus avoiding double stocking.

All following units are developped, tested and produced
according to the standard IEC 1131-2.

Unit Approvals Bhips classification societies agreements Unit Approvals Bhips classification societies agreements

type type

Test mark . Test mark e W&\

W@SE s&e: U@ L

Abbreviation UL |CSA| BV | GL [LRS MRS RINa DNV |ABS Abbreviation UL [CSA| BV |[GL [LRS MRS RINa |[DNV |ABS
Approved in USA [Canada|France |German.| Gr.Brit. | Russia | Italy |Norway| USA Approved in USA |Canada|France |German.| Gr.Brit. | Russia | Italy [Norway| USA
CS31CPU CS 31 remote units

07 KR 31 n [ ] [ ] [ ] [ ] [ ] [ ] [ ] ICSEO8AG6 | m [ ] [ ] [ ] [ ] [ ] [ ] [ ]
07 KT 31 A [ ] ] [ ] [ ] u [ ] [ ] ICSEO8B5 | = ] ] ] ] ] ] [ ]
07 KR 91 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ICST 08 A7

07 KT 92 n [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ICSTOB8A8 | m [ ] [ ] [ ] [ ] [ ] [ ] [ ]
07 KT 93 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ICSTO8A9 | m [ ] [ ] [ ] [ ] [ ] [ ] [ ]

ICSAO4B5| = ] ] ] ] ] ] [ ]

CS 31 remote units ICSM 06 A6| m - - - - - - -
ICSI 08 D1 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ICDT08B5 | = = = - - - - - -
ICSI 08 E1 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

ICSI16D1 | = = = = U || U = ®  CS31 other units and accessories

ICSI 16 E1 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] TCAD A - - - - - - -
ICSI 08 E3 U U U U U U U - NCB A n n n | [ ] [ ] n
ICSI 08 E4 [ ] [ ] [ ] [ ] [ ] [ ] [ ] NCBR A - - = = = = =
ICSO08R1| = = . u O LB = = ICBG 32 L7

ICSO 08 Y1 ICBG 64 L7

ICSO16 N1| A ] ] ] ] ] ] ] 07 KP 90 . . . . . . . . .
ICSCO8LL| A U U U U - - - 07 KP 92 [ u u [ [ [ n n n
ICFC16L1 | A ] ] ] ] ] ] ] NCC 232 A . . . . - - -
ICSK20F1 | = [ ] [ ] [ ] [ ] [ ] [ ] [ ] NCC 485 A = = = = = = =
ICSK20N1| A u u u u ] ] ] ECZ n n n n . . . .
ICDG32L1| = [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

ICSFO8D1 | = = | = | = == | ®  (CS 31 coupler for T200

ICPI 08 D1 n n n [ ] 07 CS 61 | n | n | n | n | n | n | n | n | n
ICPI 16 D1 n | [ ] [ ]

ICPO 08 H1 [ ] [ ] [ ] [ ]

ICPO 16 H1 n | [ ] [ ]

All products have CE marking.
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2.1 07 KR 31

2 k instructions

Central unit

,00 01 0
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C111D/2

Central unit 07 KR 31

The comprehensive description for this
central unit is located in part 3 of this volume.

Brief description

The central unit 07 KR 31 works either as

. Bus master in the decentralized automation system
ABB Procontic CS31 or as

« Slave (remote processor) in the decentralized automa-
tion system ABB Procontic CS 31 or as

. Stand-alone central unit.

The unitis provided in three versions with supply voltages
of 24V DC, 120 V AC or 230 VAC :

The central unit versions have the following main features :
« 12 binary inputs

« 8 binary relay outputs

« 1 counting input for couting frequencies up to 10 kHz
. 1 CS31 system bus interface for system expansion

. Serial interface COM1

— is set as programming interface

—canbe setasan ASCllinterface for connecting peripheral
devices (e.g. MMC devices)

— can be set as MODBUS interface

« has a built-in MODBUS protocol (master and slave)
« Real-time clock

. LEDs for displaying the binary input and output signals
as well as operating conditions and error messages

. Fastening by inserting in the plug-in base ECZ. The
plug-in base can either be snapped on a DIN rail or
fastened by screws.

« Built-in lithium battery for back-up of the RAM contents,
its lifetime is 10 years.

- Reading and writing program protection by password

« Programming with the programming software 907 PC 331

« "On-Line" programming

« User program containing max. 2 k of instructions

« RUN/STOP switch for starting and aborting the program
execution

. Extensive diagnosis functions
— Self-diagnosis of the central unit

— Diagnosis of the ABB Proncontic CS31 system bus and
the connected units

ABB Procontic CS31/Edition : 11.95 - FRCTL
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2.2 07 KT 31

2 k instructions

Central unit

,00 01 0.

T
QI ... o

C202D

Central unit 07 KT 31

The comprehensive description for this
central unit is located in part 3 of this volume.

Brief description

The central unit 07 KT 31 works either as

. Bus master in the decentralized automation system
ABB Procontic CS31 or as

« Slave (remote processor) in the decentralized automa-
tion system ABB Procontic CS 31 or as

. Stand-alone central unit.

The unitis provided in three versions with supply voltages
of 24V DC, 120V AC or 230 V AC :

The central unit versions have the following main features :
« 12 binary inputs

« 8 binary transistor 24VDC/0.5A outputs

« 1 counting input for couting frequencies up to 10 kHz
. 1 CS31 system bus interface for system expansion

. Serial interface COM1

— is set as programming interface

—canbe setasan ASCllinterface for connecting peripheral
devices (e.g. MMC devices)

— can be set as MODBUS interface

« has a built-in MODBUS protocol (master and slave)
« Real-time clock

. LEDs for displaying the binary input and output signals
as well as operating conditions and error messages

. Fastening by inserting in the plug-in base ECZ. The
plug-in base can either be snapped on a DIN rail or
fastened by screws.

« Built-in lithium battery for back-up of the RAM contents,
its lifetime is 10 years.

- Reading and writing program protection by password

« Programming with the programming software 907 PC 331

« "On-Line" programming

« User program containing max. 2 k of instructions

« RUN/STOP switch for starting and aborting the program
execution

. Extensive diagnosis functions
— Self-diagnosis of the central unit

— Diagnosis of the ABB Proncontic CS31 system bus and
the connected units
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2.3 07 KR 91

7 k instructions

Central unit
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Central unit 07 KR 91

The comprehensive description for this
central unit is located in part 4 of this volume.
The same descriptionis available as an operating manual,
order No. GATS 1316 01 R2001.

Brief description

The central unit 07 KR 91 works either as

. Bus master in the decentralized automation system
ABB Procontic CS31 or as

« Slave (remote processor) in the decentralized automa-
tion system ABB Procontic CS 31 or as

. Stand-alone central unit.

The module is provided in two versions with supply
voltages of 24 V DC and 115/230 V AC :

07 KR91 R101:

The device has a 115/230 V AC power supply voltage. It
provides a 24 V output voltage for the supply of its own
binary inputs.

07 KR91 R151:

The device has a 24 V DC power supply voltage. It is
provided with an additional interface for connecting com-
munication modules (e.g. 07 KP 90).

Both module versions have the following main features :
« 20 binary inputs

. 12 binary relay outputs

« 1 counting input for couting frequencies up to 10 kHz

« Central unit for an user program containing ma. 7 k of
instructions

. 1 CS31 system bus interface for system expansion

. Serial interface COM1

— is set as programming interface

—canbe setasan ASCllinterface for connecting peripheral
devices (e.g. MMC devices)

. Real-time clock

. LEDs for displaying the binary input and output signals
as well as operating conditions and error messages

. Detachable screw-type terminal blocks

. Detachable plastic sheet on the front side of the device ;
can be labelled with the signal names in order to have the
inputs and outputs directly assigned

« Fastening by screws or by snapping the device ona DIN

rail

« The lithium battery 07 LE 90 can be put into the battery

compartment in order to

— store and back-up the user program in the RAM

— store and back-up data which is additionally contained
in the RAM, e.g. the status of flags

— back-up the time and date (real-time clock)

« RUN/STOP switch for starting and aborting the program

execution

. Extensive diagnosis functions

— Self-diagnosis of the central unit

— Diagnosis of the ABB Proncontic CS31 system bus and

ABB Procontic CS31/Edition : 11.94 - FRCTL
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2.4 07 KT 92 Central unit
7 k instructions
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Central unit 07 KT 92 R 101

The comprehensive description for this
central unit is located in part 4 of this volume. The same
description is available as an operating manual, order No.
GATS 1316 02 R2001.

Brief description

The central unit 07 KT 92 works either as

« bus masterin the decentralized automation system ABB
Procontic CS31 or as

. slave (remote processor) in the decentralized automa-
tion system ABB Procontic CS31 or as

. stand-alone central unit.

Main features
. Power supply 24 V DC

« 12 binary inputs

« 8 binary transistor outputs

« 4 analog inputs

. 1 analog output

« 1 calibrated 10 V output

« 1 counting input for counting frequencies up to 10 kHz

« Central unit for a user program containing max. 7 k of
instructions

« 1 CS31 system bus interface for system expansion
« Serial interface COM1
— is set as programming interface

—canbe setasan ASCllinterface for connecting peripheral
devices (e.g. MMC devices)

« Serial interface COM2 as an MMC interface

. Additional interface for connecting communication mo-
dules (e.g. 07 KP 90)

. Real-time clock

. LEDs for displaying the binary input and output signals
as well as operating conditions and error messages

. Detachable screw-type terminal blocks

. Detachable plastic sheet on the front side of the device ;
can be labelled with the signal names in order to have the
inputs and outputs directly assigned

« Fastening by screws or by snapping the device ona DIN
rail

. The lithium battery 07 LE 90 can be put into the battery

compartment in order to

— store and back-up the user program in the RAM

— store and back-up data which is additionally contained
in the RAM, e.g. the status of flags

— back-up the time and date (real-time clock)

« RUN/STOP switch for starting and aborting the program
execution

. Extensive diagnosis functions
— Self-diagnosis of the central unit
— Diagnosis of the ABB Procontic CS31 system bus and
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07 KT 93 R101
7 k instructions

2.5

Central unit
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Central unit 07 KT 93 R 101

The comprehensive description for this
central unit is located in part 4 of this volume. The same
description is available as an operating manual, order No
GATS 1316 12 R2001
Brief description
The central unit 07 KT 93 works either as

« bus masterin the decentralized automation system ABB
Procontic CS31 or as

. slave (remote processor) in the decentralized automa-
tion system ABB Procontic CS31 or as

. stand-alone central uni

Main features

. Power supply 24 V DC

« 24 binary inputs

« 16 binary transistor ouputs

. 1 counting input for counting frequencies up to 10 kHz

« Central unit for a user program containing max. 7 k of
instructions

« 1 CS31 system bus interface for system expansion

« Serial interface COM1

— is set as programming interface

—canbe setasan ASCllinterface for connecting peripheral
devices (e.g. MMC devices)

. Serial interface COM2 as an MMC interface

. Additional interface for connecting communication mo-
dules (e.g. 07 KP 90)

. Real-time clock

. LEDs for displaying the binary input and output signals
as well as operating conditions and error messages

. Detachable screw-type terminal blocks

. Detachable plastic sheet on the front side of the device ;
can be labelled with the signal names in order to have the
inputs and outputs directly assigried

« Fastening by screws or by snapping the device ona DIN
rail

« The lithium battery 07 LE 90 can be put into the battery

compartment in order to

— store and back-up the user program in the RAM

— store and back-up data which is additionally contained
in the RAM, e.g. the status of flags

— back-up the time and date (real-time clock)

« RUN/STOP switch for starting and aborting the program
execution

. Extensive diagnosis functions
— Self-diagnosis of the central unit
— Diagnosis of the ABB Procontic CS31 system bus and
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2.6 07 GV 93

Positionning Module for 3 axes

Central unit

ABB Procontic CS31
07 GV 93

A DI
FRIn

I
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C154D

Positioning module 07 GV 93 R 101

The comprehensive description for the
positioning module is located in the 07 GV 93 operating
manual in DIN A5 format, order No. GATS 1316 07 R2001.

Brief description

The positioning module 07 GV 93 is a subsystem within
the decentralized automation system ABB Procontic CS31.
Itmoves and positions three independent axes. The move
seguences are programmed in a simple way by means of
sets. Machine parametrers which can be freely chosen
adapt the positioning module to the mechanical units of
the machines or the installation.

When used as a stand-alone module, the 07 GV 93
positioning module automatically moves and positions
the axes on the basis of the programmed positioning sets.
Additional input/output modules, connected via the CS31
system bus, allow the external control of the positioning
sets and positioning sequences programmed in 07 GV 93.

The positioning module 07 GV 93 can also be used as a
slave onthe CS31 system bus. Inthe case, the positioning
sets and sequences programmed in 07 GV 93 are
controlled by a central unit 07 KR 91/07 KT 92/07 KT 93.
This configuration allows the connection of additionnal
positioning modules, slave central units as well as input
and output modules.

The main features of the 07 GV 93 positioning module are :
. 1...3 axes

« Speed setpoint +10 V DC

. Connection to incremental encoders

« High traversing speed of up to 100 m/min

« Position control cycle 4 ms

« Internal numerical representation 32 bits

. Adjustable ramps per axis for both traverse directions
. Encoder error detection

. Power supply 24 DC

. LEDs for displaying the input and output signals as well
as operating conditions and error messages

. Detachable screw-type terminal blocks

. Detachable plastic sheet on the front side of the device ;
can be labelled with the signal names in order to have the
inputs and outputs directly assigned

. Fastening by screws or by snapping the device onto a
DIN rail

« RUN/STOP switch for starting and aborting the program
execution

. Diagnosis functions

ABB Procontic CS31/Edition : 11.94 - FRCTL
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Operating and programming

A means for operating and programming the positioning
module 07 GV 93 is the operating station 35 BS 40. It is
configured as asimple terminalwhen the power is switched
on and no further programming is to be done. The control
of the display whichincludes 2 lines of 40 characters each
is performed completely by the module 07 GV 93. Entry is
done via function keys and a numerical keypad.

The following functions are available for programming :
. Absolute and incremental dimensions

« Override 0...125 %

« 300 positioning sets per axis

. Machine data set for machine-specific parametrers

. Sofware limit switches

. 1-,2- and 4 - fold evaluation of the positioning encoders
« Metric system

. Reference point drive

. Automatic single set and automatic next set

« Manual control (Feed, Jog, Pos)

« Error detection, diagnosis

07 GV 93 2.6-2
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2.7 UCZA/UCZB

8/16 k instructions

Central unit

RUN
STOP UCZA 24VDC
ABB Procontic CS 31
Central unit UCZA / UCZB A
8
o

The comprehensive description for these
central units is located in the part 5 of this volume.

Brief description

The central unit UCZA an UCZB work as bus master in the
decentralized automation system ABB Procontic CS 31.

The units is provided in three versions with supply volt-
ages of 24 VDC, 120 VAC or 230 VAC.

The central unit versions have the following main features :

« 1 CS 31 system bus interface for system expansion.
A coupler SCZ allows an expansion to an other CS 31
bus.

« 1 serial interface COM1

— is set as programming interface

— can be set as an ASCII interface for connecting periph-
eral devices (e.g MMC devices)

« 1 serial interface COM2
For diagnosis and configuration

Real time clock

Leds for displaying the operating and error messages.

Programming with the programming software 907 PC 32.

User program containing max. 8 k instruction for UCZA
and 16 k instruction for UCZB.

Fastening by screws or by snapping for starting or aborting
the program execution.

Extensive diagnosis functions
— self-diagnosis of the central unit

— diagnosis of the ABB Procontic CS 31 and connected
remote units.
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2.8 PCZB

2 Kk instructions

Central unit
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Central unit PCZB

C149D

The comprehensive description for this
central unit is located in volume 5.

Brief description
The central unit PCZB works either as

« Bus master in the dezentralized automation system
ABB Procontic CS 31 or as

. Slave (remote processor) in the dezentralized auto-
mation system ABB Procontic CS 31 or as

. Stand-alone central unit.
Main features :

. Power supply
24 VDC or 120 VAC or 230 VAC (3 versions)

. 12 binary inputs (one of them is a high-speed input)
« 8 binary relay outputs
. 1 integrated high-speed counter

. 1 CS 31 system bus interface for system expansion

. Serial interface COM1, EIA-232, for programming

« Real-time clock

« LEDs for displaying of the input and output signals as
well as error messages and the RUN operating condi-
tion.

. Fastening by inserting in the plug-in base ECZ. The
plug-in base can either be snapped on a DIN rail or

fastened by screws.

« Built-in lithium battery for back-up of the RAM contents,
its lifetime is 10 years.

« RUN/STOP switch for starting and aborting the pro-
gram execution.

. Diagnosis functions.

« Programming with the programming software :
907 PC 29

« User program containing max. 2 k instructions.

ABB Procontic CS31/Edition : 11.94 - FRCTL
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2.9 CS 20

2 Kk instructions

Central unit

0 1 2 3

I Selollelolelololoe/ o

CS20  24VDC @

C150D

Central

unit CS 20

The comprehensive description for this
central unit is located in volume 5.

Brief description

The central unit CS 20 works as a
. Stand-alone central unit.

Main features :

. Power supply
24 VDC or 120 VAC or 230 VAC (3 versions)

. 12 binary inputs (one of them is a high-speed input)
« 8 binary relay outputs
. 1 integrated high-speed counter

. Serial interface COM1, EIA-232, for programming

« Real-time clock

« LEDs for displaying of the input and output signals as
well as error messages and the RUN operating condi-
tion.

. Fastening by inserting in the plug-in base ECZ. The
plug-in base can either be snapped on a DIN rail or
fastened by screws.

« Built-in lithium battery for back-up of the RAM contents,
its lifetime is 10 years.

« RUN/STOP switch for starting and aborting the pro-
gram execution.

. Diagnosis functions.

« Programming with the programming software :
907 PC 29

« User program containing max. 2 k instructions.

ABB Procontic CS31/Edition : 11.94 - FRCTL
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3 Contents Plug-in base

Chapter Description Page

3.1 ECZ Plug-in base for : 1/O remote units
Central units 07 KR 31, PCZB, CS 20 3.1-1

ABB Procontic CS31/Edition : 11.94 - FRCTL 3-1 Plug-in base



3.1 ECZ

Plug-in base ECZ

The central units 07 KR 31, PCZB/CS20
and all of the remote units must be mounted on a plug-in
base ECZ, with screw termination.

The plug-in base is suitable for rail mounting :
(35 mm EN 50 022).

It consist of :
« 30 screw terminals for the connecting cables.......... O]
« 8 dip switches to set the address of the unit............ O

« 2 holes to allow screw fixing
. One 96 way connector for connection to the plug-in unit []

. 1 voltage selector 24 VDC, 120 and 230 VAC ........ [l

o R fIXING .eeviiiiiiiieee e Ul

The following terminals are :

. Terminal 1 : bus 2

. Terminal 2 :bus 1

. Terminal 3 : shield of bus

. Terminal 16  : power supply 24 VDC or 120 VAC or
230 VAC

. Terminal 17 : power supply 0 VDC or 120 VAC or
230 VAC

. Terminal 18 : functional earth

. Termination
—onthe plug-inbase ECZ use 60 °C copper conductor only
Cross section :
— bus wiring terminal : twisted pair
AWG 24 (0.22 mm?) to AWG 18 (0.8 mm?)
— earth terminal : rigid or stranded connector
AWG 10 (5.2 mm?)
— Others terminals :
« inputs : stranded connector
AWG 18 (0.8 mm?) to AWG 14 (2.1 mm?)
. outputs : stranded connector
AWG 14 (2.1 mm?)

The insertion of a unit with the incorrect power supply is
prevented by the voltage selector.
i D\

1 PPODOOOOO DD DD |
|
I§]‘ EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE '@I

~NoJ 25 26 27 28 29 30

ECICR L L Ll T Y

94 C 065 D*

f N ~—
- FEFEEET
. 12345678

)
- (
\ 2avpoc — N
/7 120 VAC—— /
I 230VAC /
- o
7z

(
94.C 066 D

Dimensions in mm

Details quoted in heavy types refer to screw fixing (2 x M4)
dimensions.

max. 124
« power supply
AWG 14 (2.1 mm?) 12 ? 102 !
Screws thightening torque (for guidance only) : 1
7 Lbs. in (0.8 N.m). POPPPPPPPPPDODDD
' ' N
An LC filter is built into the base. gl ! : o
& [ O
96 pins connector Terminal 3 : ﬂ ‘ g
i Yoi| 4 o, 1xM4 | | %
= N E
‘ c T ol Ee 1xM4 ~Y o — BEDas
F—o @ !
PPPPPPPPPPPPPPD
—o
c T 59
L L 35 mm EN 50 022 g o
Terminals: 16 17 18 3

C: capacitor 1 nF class Y
L :self3 ,330puH

Order number
Weight (kg)

: FPR 370 0001 RO001
:0.200

ABB Procontic CS31/Edition : 11.95 - FRCTL
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3.2 Addressing

The address of the remote units is set by the dip switch on
the plug-in base.

12345678

ﬁwnwwﬁ

94 C 069D

Dip switch 2 3 4 5 6 7

Decimal value 32 | 16 8 4 2 1

Dip switches 2 to 7 are used to set the address of the
remote units on the bus.

The address of the unit is obtained by the addition of the
binary values of the dip switches 2 to 7 when in the "ON
position". The result obtained is the decimal address of
the unit.

Example 1 : address 07

12345678

e

L Decimal value
Dip switch ON : 1 1

Dip switch ON : 1 2

Dip switch ON : 1 4

Dip switch OFF: 0 0

Dip switch OFF: 0 0

Dip switch OFF: 0 0

+
Address of the unit: 7

94C070D

Example 2 : address 19

12345678

T

L Decimal value
Dip switch ON : 1 1

Dip switch ON : 1 2

Dip switch OFF: 0 0

Dip switch OFF: 0 0

Dip switch ON : 1 16

Dip switch OFF: 0 0

+
Address of the unit: 19

94C071D

Dip switch N -1 :

— For the user configurable 1/O units
Examples : ICSC 08 L1, ICFC 16 L1

Position «<ON» : All channels are set on outputs

only.

Position «OFF» : The function of each ofthe channels
is configurated by the user's pro-

gramme.

— For the PCZB
Position «ON» : PCZB MASTER
Position «OFF» : PCZB SLAVE

Dip switch N - 8:

This switch is used to set the address of the channels of
I/O units.

xx = address of the remote unit

« Position «OFF» :
xx, 00 to xx, 07 (channels 00 to 07)

xx, 00 to xx, 15 (channels 00 to 15) with the
central units 07 KR 31, 07 KR 91, 07 KT 92.

xX, 00 to xx, 07 and xx+1, 00 to xx+1,07 with
the central units UCZA/UCZB.

« Position «ON» :
xx, 08 to xx, 15 (channels 08 to 15)

xX, 08 to xx, 15 and xx+1,00 to xx+1,07
(channels 08 to 15 and channels 00 to 07) with
the central units 07 KR 31, 07 KR 91, 07 KT 92.

xX, 08 to xx, 15 and xx+1,08 to xx+1,15 with
the central units UCZA/UCZB.

ECZ

3.1-2

ABB Procontic CS31/Edition : 11.95 - FRCTL



4 Contents Binary remote units
Chapter Description Page
4.1 Binary Input remote units
41.1 ICSI 08 D1 : 8lInputs24VDC 41.1-1
4.1.2 ICSI 08E1 : 8 opto-isolated Inputs 24 VDC 4.1.2-1
4.1.3 ICSI 08 E3/4: 8 Inputs 115/230 VAC 4.1.3-1
4.1.4 ICSI 16 D1 : 16 Inputs 24 VDC 4.1.4-1
4.1.5 ICSI 16 E1 : 16 opto-isolated Inputs 24 VDC 4.1.5-1
4.2 Binary Output remote units
4.2.1 ICSO08R1 : 8relay Outputs 4.2.1-1
4.2.2 ISCO08Y1 : 8Outputs24 VDC 2A 4.2.2-1
4.2.3 ICSO 16 N1 : 16 Outputs 24 VDC 0.5A 4.2.3-1
4.3 Binary Input/Output remote units
431 ICSK20F1 : 12 Inputs 24 VDC/8 relay Outputs 43.1-1
4.3.2 ICSCO08L1 : 8userconfigurable Inputs/Outputs 4.3.2-1
4.3.3 ICFC 16 L1 : 16 user configurable Inputs/Outputs 43.3-1
4.3.4 ICDG 32L1 : 16 Inputs 24 VDC/8 Outputs 24 VDC 0.25A

8 user configurable Inputs/Outputs 4.3.4-1
435 ICSK20N1 : 12 Inputs 24 VDC/8 transistors Outputs 4.3.5-1
4.4 Binary Input/Output remote units, degree of protection IP65
44.1 ICPO 16 H1 : 16 Outputs 24 VDC 2A 4.4-1
4.4.2 ICPO08H1 : 8Outputs 24 VDC 2A 4.4-9
4.4.3 ICPI 16 D1 : 16 Inputs 24 VDC 4.4-17
4.4.4 ICPI 08D1 : 8Inputs24VDC 4.4-25
ABB Procontic CS31/Edition : 11.95 - FRCTL 4-1 Binary remote units



4.1.1 ICSI 08 D1 Binary Input remote unit
8 non isolated inputs 24 VDC
Binary non isolated input unit with 8 input Q
channels for 24 VDC.
Description of the unit front :
. Eight yellow input status led's «0» to «7»................ O]
o KTEST» push-button .........c.cccceiiiiii e, O o 1 2 3 7
e Rederrorled ... O] (CS108D1 230 VAC 10 VA
o List Of €rror CoOdes......coovvniiiieiiiiee e, O 1/0 REMOTE UNIT ABB Procontic cs 31
The unit has to be mounted on a plug-in base ECZ AnD 1: bus errr 4: - %M/ .
il D D
8 inputs per unit
TECHNICAL CHARACTERISTICS
Power supply 24 VDC 230 VAC/120 VAC
Number of inputs per unit 8 8
Power supply isolation no yes (1500 VAC)
Inputs opto-isolated no no
Supply output regulated 24 VDC (£ 5 %) - 100 mA
Signal level of the input, nominal value 24 VDC 24 VDC
Signal level of the input :
0 signal —-3to +5V —-3to +5V
1 signal +15 to +30V +15 to +30V
Open circuit detection yes (**) yes (**)
Input current for 24 VDC 6 mA 6 mA
Input delay (*) 21032 ms 2t032ms
Maximum power consumption 0.2A 10 VA
Maximum power dissipation 45W 8 W
Order number : FPR 331 5101 R1012 R0016/R0014
Weight (kg) 0.25 0.43

(*) This time can be changed, factory setting 8 ms.

(**) Open circuit will not be detected with factory setting.
Enable with TCZ terminal (see Chapter 9, Volume 2
«In case of failure »).

ABB Procontic CS31/Edition : 11.94 - FRCTL
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« Electrical connection

The common "+" terminals are connected together.

Power supply 24 VDC
The common "+" must not be used.

Power supply 230 VAC and 120 VAC

The common "+" can supply the inputs with 24 VDC.

-
O TR IR O
12345678
-
21v0c —( A —
e~ L0) O
230 VAC

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

I PPPPPEDIEDIPDDD |

N

24 + 24 +
VDC- VDC-
24 + 24 +
VDC— VDC—
LlerriirTy iEwwnlvnw
B 3 & S SABCDETFGH @ 3 & S8 ABCDETF GH
EEEERRRERREREN EEEERRRERREREN
| PPPPPPPP0990900; | (EPPPPPPOIOIPPEDPDPY

OIZD}' SSEESESSSSESSSSISSSESSSSISSStist '@I

QL e Ib’ O
_
e P — | O
230 VAC

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

I PPPPPEDPIPEPPRDD |

INEEREEEERRRE

24 +
VDC -

94C 132D

L1 N PE
Power supply
230 VAC
120 VAC

94 C 131D

Note : In case of use of an external power supply 24 VDC
for inputs, the "0" VDC has to be connected to the

common "-".

Caution : The 24 VDC must never be connected to

common "+".

« Initialization

After configured and wired the unit :

— the unit initializes itself after power On.

— the error led goes out after initialization.

— the status of 8 inputs is displayed on the 8 led's.

ICSI08 D1 41.1-2
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« Utilization

VARIABLES USED IN THE CENTRAL UNIT

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description

The available configuration for each input :

—delay
— open circuit detection

« Fault indication

The led's indicate the following :

Led O : "Unit error "
Led 1 : "Bus error "
Led 3 : "Cut wire "

The status of an input channel is shown by :

Led 7 : "Input”

If an error occurs the red led error is On (see Chapter 9,

Volume 2 «In case of failure »).

CENTRAL UNITS 07 KR 31, 07 KR 91 UCZA/UCZB PCZB
07 KT 92, 07 KT 93

Address xx on the 00 ...61 00 ... 63 1..31

plug-in base ECZ

Switch N° 8 on

the plug-in base ECZ | OFF ON OFF ON OFF

Input A Exx, 00 Exx,08 Exx, 00 Exx, 08 Ixx00
B Exx, 01 Exx,09 Exx, 01 Exx, 09 Ixx01
C Exx, 02 Exx,10 Exx, 02 Exx, 10 Ixx02
D Exx, 03 Exx,11 Exx, 03 Exx, 11 Ixx03
E Exx, 04 Exx,12 Exx, 04 Exx, 12 Ixx04
F Exx, 05 Exx,13 Exx, 05 Exx, 13 Ixx05
G Exx, 06 Exx,14 Exx, 06 Exx, 14 Ixx06
H Exx, 07 Exx,15 Exx, 07 Exx, 15 Ixx07

ABB Procontic CS31/Edition : 11.94 - FRCTL
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4.1.2 ICSI 08 E1

8 isolated inputs 24 VDC

Binary Input remote unit

Binary isolated input unit with 8 input Q

channels for 24 VDC.

Description of the unit front :

. Eight yellow input status led's «0» to «7»................

, |

94C129D

o KTEST» push-button .........c.cccceiiiiii e, O
o« Rederrorled ... O ICSI0BEL 230VAC 10VA
o List Of error Codes........cveeeeeeiiiiiiiiiiiieieeeeee, O I/O REMOTE UNIT ABB Procontic cs 31
The unit has to be mounted on a plug-in base ECZ ADD j : j B %M/
0 o o
8 inputs per unit
TECHNICAL CHARACTERISTICS
Power supply 24 VDC 230 VAC/120 VAC
Number of inputs per unit 8 8
Power supply isolation no yes (1500 VAC)
Inputs opto-isolated yes (1500VAC) yes (1500 VAC)
Supply output regulated 24 VDC (£ 5 %) - -
Signal level of the input, nominal value 24 VDC 24 VDC
Signal level of the input :
0 signal —-3to +5V —-3to +5V
1 signal +15 to +30V +15 to +30V
Open circuit detection - -
Input current for 24 VDC 12 mA 12 mA
Input delay (*) 21032 ms 2t032ms
Maximum power consumption 0.2A 10 VA
Maximum power dissipation 45W 8 W
Order number : FPR 331 6101 R1012 R0016/R0014
Weight (kg) 0.25 0.43

(*) This time can be changed, factory setting 8 ms.

Note : After the input delay,the effective value is 5 ms
higher than the selected value.

ABB Procontic CS31/Edition : 11.94 - FRCTL
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« Electrical connection

Power supply 24 VDC Power supply 230 VAC and 120 VAC
24 + 24 +
VDC- VDC-
24 + 24 +
vDC- vDC-
L 0 0 0 0 L 0 0 0 0 0
L Q + o
w < w <
2T éé{{{{{{{{ P éé{{{{{{{{
o o O E £ o o 2 £ E
& 8 6 S 3ABCDEF GH @ 8 o S 3ABCDETFGH
HEEEEEEEEEEEEN N O O O
—~ —~ — ~— —~ —~
CECECORORORCONORONOROXORORC) I CECKCORORONORONOROROROROXC)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0o

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

I PEPPEIIPIPPOIDD® |

0o

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

PP ERPIIEDPD DD |

TTT T T T T T ITT]

24 +
VDC -

94C 132 D

L1 N PE
Power supply
230 VAC
120 VAC

94 C 131 D

Note : In case of use of only one external power supply
24 VDC for inputs, the different communs have to
be connected together and to the 0 VDC of the

power supply.

« Initialization

After configured and wired the unit :

— the unit initializes itself after power On.

— the error led goes out after initialization.

— the status of 8 inputs is displayed on the 8 led's.

ICSI 08 E1

4.1.2-2
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« Utilization

VARIABLES USED IN THE CENTRAL UNIT

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 07 CS 91, refer to their own description

The available configuration for each input :

—delay

« Fault indication

The led's indicate the following :

Led O : "Unit error "
Led 1 : "Bus error "

The status of an input channel is shown by :

Led 7 : "Input”

If an error occurs the red led error is On (see Chapter 9,

Volume 2 «In case of failure »).

CENTRAL UNITS 07 KR 31, 07 KR 91 UCZA/UCZB PCZB
07 KT 92, 07 KT 93

Address xx on the 00 ... 62 00 ... 63 1..31

plug-in base ECZ

Switch N° 8 on

the plug-in base ECZ | OFF ON OFF ON OFF

Input A Exx, 00 Exx,08 Exx, 00 Exx, 08 Ixx00
B Exx, 01 Exx,09 Exx, 01 Exx, 09 Ixx01
C Exx, 02 Exx,10 Exx, 02 Exx, 10 Ixx02
D Exx, 03 Exx,11 Exx, 03 Exx, 11 Ixx03
E Exx, 04 Exx,12 Exx, 04 Exx, 12 Ixx04
F Exx, 05 Exx,13 Exx, 05 Exx, 13 Ixx05
G Exx, 06 Exx,14 Exx, 06 Exx, 14 Ixx06
H Exx, 07 Exx,15 Exx, 07 Exx, 15 Ixx07

ABB Procontic CS31/Edition : 11.94 - FRCTL
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ICSI 08 E3/E4
8 isolated inputs 120/230 VAC

4.1.3

Binary Input remote unit

Binary isolated input unit with 8 input
channels for 120 VAC or 230 VAC.
Type E3 : isolated inputs 120 VAC
Type E4 : isolated inputs 230VAC

Description of the unit front :

. Eight yellow input status led's «0» to «7»................ O]
o KTEST» push-button .........c.cccceiiiiii e, O
e Rederrorled ... O
o Listof error codes..........oooviiiiiieiiiiiee e O

The unit has to be mounted on a plug-in base ECZ

i

/0 REMOTE UNIT

0 e Uniterror
A 1D D
RpD 1 e Buserror

2e

ICSI08 E4 230 VAC 5VA

ABB Procontic CS 31

ey

C127D

0 00

8 inputs per unit

Power supply
Number of inputs per unit
Power supply isolation
Inputs opto-isolated
Supply output regulated 24 VDC (£ 5 %)
Signal level of the input, nominal value
Signal level of the input :
0 signal
1 signal
Open circuit detection
Input current
Input delay (*)
Maximum power consumption

Maximum power dissipation

FPR 331 6301
FPR 331 6401

Order number :

Weight (kg)

(*) This time can be changed, factory setting 10ms.

Note : After the input delay,the effective value is
10 ms higher than the selected value.

TECHNICAL CHARACTERISTICS

120 VAC 230 VAC
8 8
yes(1500 VAC) yes (1500 VAC)
yes(1500 VAC) yes(1500 VAC)
120 VAC 230 VAC
0to 20V 0to40V
791t0 132V 159 to 242 V
no no
3.2 mA 6.5 mA
2t0 32 ms 21t0 32 ms
5VA 5VA
6W 6w
R0014
R0016
0.43 0.43

ABB Procontic CS31/Edition : 11.95 - FRCTL
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« Electrical connection

Power supply 120 VAC Power supply 230 VAC

Nz Nz

c s 3 s s 3

i a5 i a6

N o O A N O O
—~ =~ =~ —~ —~ =~

R R ORCORCONCORORCONCORORORCOXC) i RO O ONORORONORORORORC) I

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

57135
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©
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©
0o

N
~
N
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N
©
w
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16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 16 17 18 19 20 21 22 23 24 25 26

NOICICO O OO ICXORCICROICROIOR! INOICROCROICKOOIOCROXOCKC) [
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& o AB CDEFGHTT & o AB CDEFGHTTZT
< < wow < < wow
gg%{%%{l\{{gg gg{{l\%%l\{{gg
E £ E £ E E E E
E € E E E £ E E
] o o o o [ ] o
O 0O O O O O O O
L LI LLL] L TITT Ly
L1 N PE L1 N L1 N L1 N PE L1 N L1 N
Power supply Power supply Power supply Power supply Power supply Power supply
120 VAC 120 VAC 120 VAC 230 VAC 230 VAC 230 VAC

94C 135D
94 C 136D

« Initialization

After configured and wired the unit :

— the unit initializes itself after power On.

— the error led goes out after initialization.

— the status of 8 inputs is displayed on the 8 led's.

ICSI 08 E3/E4 4.1.3-2 ABB Procontic CS31/Edition : 11.95 - FRCTL



« Utilization

VARIABLES USED IN THE CENTRAL UNIT

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description

The available configuration for each input :
—delay

« Fault indication

The led's indicate the following :

Led O : "Unit error "
Led 1 : "Bus error "

The status of an input channel is shown by :
Led 7 : "Input”

If an error occurs the red led error is On (see Chapter 9,
Volume 2 «In case of failure »).

CENTRAL UNITS 07 KR 31, 07 KR 91 UCZA/UCZB PCZB
07 KT 92, 07 KT 93

Address xx on the 00 ... 62 00 ... 63 1..31

plug-in base ECZ

Switch N° 8 on

the plug-in base ECZ | OFF ON OFF ON OFF

Input A Exx, 00 Exx,08 Exx, 00 Exx, 08 Ixx00
B Exx, 01 Exx,09 Exx, 01 Exx, 09 Ixx01
C Exx, 02 Exx,10 Exx, 02 Exx, 10 Ixx02
D Exx, 03 Exx,11 Exx, 03 Exx, 11 Ixx03
E Exx, 04 Exx,12 Exx, 04 Exx, 12 Ixx04
F Exx, 05 Exx,13 Exx, 05 Exx, 13 Ixx05
G Exx, 06 Exx,14 Exx, 06 Exx, 14 Ixx06
H Exx, 07 Exx,15 Exx, 07 Exx, 15 Ixx07

ABB Procontic CS31/Edition : 11.95 - FRCTL 4.1.3-3

ICSI 08 E3/E4



4.1.4 ICSI 16 D1 Binary Input remote unit
16 non isolated inputs 24 VDC
Binary nonisolated input unitwith16 input U
channels for 24 VDC. X

Description of the unit front :

« Sixteen yellow input status led's «0» to «15» .......... [l

o KTEST» push-button .........c.cccceiiiiii e, O

e Rederrorled ... O

o Listof error codes.........ooooviiiiiiiiiiiiee ] /O REMOTE UNIT
The unit has to be mounted on a plug-in base ECZ ARD j B

2e

3e

4 e

Se

7 8

Cut wire

9

10 11 12 13 14 15

ICSI16 D1 230 VAC 10 VA @

ABB Procontic CS 31

v 4

7 @ Input

(*) This time can be changed, factory setting 8 ms.

(**) Open circuit will not be detected with factory setting.
Enable with TCZ terminal (see Chapter 9, Volume 2
«In case of failure »).

~ — =
(l [ il
16 inputs per unit
TECHNICAL CHARACTERISTICS
Power supply 24 VDC 230 VAC/120 VAC
Number of inputs per unit 16 16
Power supply isolation no yes (1500 VAC)
Inputs opto-isolated no no
Supply output regulated 24 VDC (z 5 %) - 100 mA
Signal level of the input, nominal value 24 VDC 24 VDC
Signal level of the input :
0 signal —-3to +5V —-3to +5V
1 signal +15 to +30V +15 to +30V
Open circuit detection yes (**) yes (**)
Input current for 24 VDC 6 mA 6 mA
Input delay (*) 21032 ms 2t032ms
Maximum power consumption 0.2A 10 VA
Maximum power dissipation 45W 8 W
Order number : FPR 331 5101 R1032 R0036/R0034
Weight (kg) 0.25 0.43

41.4-1
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¢ Electrical connection

The common "+" terminals are connected together and
never have to be connected to the 24 VDC.

Power supply 24 VDC Power supply 230 VAC and 120 VAC
The common "+" must not be used. The common "+" can supply the inputs with 24 VDC.
§ LT o EEEE £ Lo EEE E
53 2 EEEE 5 3 2 EECEE
m@m»nwn OO0 O O AB CDE F GH mm»nwn OO O O AB CDE F G H
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Common +
Common +
Common + —
Common + —

L1 N PE

Power supply | CI) T

230 VAC
120 VAC

Common + (not to be used) ——
Common + (not to be used) ——

Common + (not to be used)
Common + (not to be used)

24 +
VDC_

94 C 087D
94 C 086 D

Note : In case of use of an external power supply 24 VDC
for inputs, the "0" VDC has to be connected to the
common "-".

Caution : the 24 VDC must never be connected to
the common "+".

¢ Initialization

After configured and wired the unit :

— the unit initializes itself after power On.

— the error led goes out after initialization.

— the status of 16 inputs is displayed on the 16 led's.

ICSI16 D1 4.1.4-2 ABB Procontic CS31/Edition : 11.94 - FRCTL



o Utilization

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 07 CS 91, refer to their own description

The available configuration for each input :
—delay
— open circuit detection

o Fault indication

The led's indicate the following :

Led O : "Unit error "
Led 1 : "Bus error "
Led 3 : "Cut wire "

The status of an input channel is shown by :
Led 7 : "Input”

If an error occurs the red led error is On (see Chapter 9,
Volume 2 «In case of failure »).

VARIABLES USED IN THE CENTRAL UNIT
CENTRAL UNITS 07 KR 31, 07 KR 91 UCZA/UCZB PCZB
07 KT 92, 07 KT 93

Address xx on the 00 ...61 00 ... 62 1...31

plug-in base ECZ

Switch N° 8 on

the plug-in base ECZ OFF OFF ON OFF

Input A Exx, 00 Exx, 00 Exx, 08 Ixx00
B Exx, 01 Exx, 01 Exx, 09 Ixx01
C Exx, 02 Exx, 02 Exx, 10 Ixx02
D Exx, 03 Exx, 03 Exx, 11 Ixx03
E Exx, 04 Exx, 04 Exx, 12 Ixx04
F Exx, 05 Exx, 05 Exx, 13 Ixx05
G Exx, 06 Exx, 06 Exx, 14 Ixx06
H Exx, 07 Exx, 07 Exx, 15 Ixx07
| Exx, 08 Exx+1, 00 Exx+1, 08 Ixx08
J Exx, 09 Exx+1, 01 Exx+1, 09 Ixx09
K Exx, 10 Exx+1, 02 Exx+1, 10 Ixx10
L Exx, 11 Exx+1, 03 Exx+1, 11 Ixx11
M Exx, 12 Exx+1, 04 Exx+1, 12 Ixx12
N Exx, 13 Exx+1, 05 Exx+1, 13 Ixx13
O Exx, 14 Exx+1, 06 Exx+1, 14 Ixx14
P Exx, 15 Exx+1, 07 Exx+1, 15 Ixx15

ABB Procontic CS31/Edition : 11.94 - FRCTL 4.1.4-3
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4.1.5 ICSI 16 E1 Binary Input remote unit
16 isolated inputs 24 VDC
Binary isolated input unit with16 input Q
channels for 24 VDC.

Description of the unit front :

« Sixteen yellow input status led's «0» to «15» ..........
o KTEST» push-button .........c.cccceiiiiii e,
e Rederrorled ....coooooeeeeieiiieieeecee e
o List Of €rror COdes........covveviiiiiieiiiieieeeieee e,

i

1/O0 REMOTE UNIT

7

8

9

10 11 12 13 14 15

ICSI16 E1 230 VAC 10 VA
ABB Procontic CS 31

94C 128D

The unit has to be mounted on a plug-in base ECZ ABB j : j - /%M/
0 Il
16 inputs per unit
TECHNICAL CHARACTERISTICS
Power supply 24 VDC 230 VAC/120 VAC
Number of inputs per unit 16 16
Power supply isolation no yes (1500 VAC)
Inputs opto-isolated yes(1500VAC) yes(1500VAC)
Supply output regulated 24 VDC (£ 5 %) - -
Signal level of the input, nominal value 24 VDC 24 VDC
Signal level of the input :
0 signal —-3to +5V —-3to +5V
1 signal +15 to +30V +15 to +30V
Open circuit detection - -
Input current for 24 VDC 6 mA 6 mA
Input delay (*) 21032 ms 2t032ms
Maximum power consumption 0.2A 10 VA
Maximum power dissipation 45W 8 W
Order number : FPR 331 6101 R1032 R0036/R0034
Weight (kg) 0.25 0.43

(*) This time can be changed, factory setting 8 ms.

Note : After setting the input delay,the effective
value is 5 ms higher than the selected value.

ABB Procontic CS31/Edition : 11.94 - FRCTL
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« Electrical connection

Power supply 24 VDC Power supply 230 VAC and 120 VAC
24 + 24 +
=)L e 1L
T4 T a
w < w <
22z - g g 2 -
@ d o G S ABCDETF GH @ @ o O O ABCDETF GH
EREERRRERRREEN ERERERERARRREEN
RCECRONORONORORCORCORCRORCOKC) I RCECRCON N ONORORORCORCORORCOKC I
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

]®®®®®®®®®®®©®®®[

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

]® @@@@@@@@@@@@@[

1NN

g 37 M o) R
z c
c o
24 + S £
g £
VDC— 5
S © {
vDC+

C 133D/GB

v

r I K L M O R
cs
L1 N PE g £
Power supply IS g
230 VAC 8 o
120 VAC
24 - J—/
VvDC+

C 134D/GB

Note : In case of use of only one external power supply
24 VDC for inputs, the different communs have to
be connected together and to the O VDC of the
power supply.

« Initialization

After configured and wired the unit :

— the unit initializes itself after power On.

— the error led goes out after initialization.

— the status of 16 inputs is displayed on the 16 led's.

ICSI16 E1 4.15-2
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« Utilization

VARIABLES USED IN THE CENTRAL UNIT

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description

The available configuration for each input :

—delay

« Fault indication

The led's indicate the following :

Led O : "Unit error "
Led 1 : "Bus error "

The status of an input channel is shown by :

Led 7 : "Input”

If an error occurs the red led error is On (see Chapter 9,

Volume 2 «In case of failure »).

CENTRAL UNITS 07 KR 31, 07 KR 91 UCZA/UCZB PCZB
07 KT 92, 07 KT 93

Address xx on the 00 ... 61 00 ... 62 1..31

plug-in base ECZ

Switch N° 8 on

the plug-in base ECZ OFF OFF ON OFF

Input A Exx, 00 Exx, 00 Exx, 08 Ixx00
B Exx, 01 Exx, 01 Exx, 09 Ixx01
C Exx, 02 Exx, 02 Exx, 10 Ixx02
D Exx, 03 Exx, 03 Exx, 11 Ixx03
E Exx, 04 Exx, 04 Exx, 12 Ixx04
F Exx, 05 Exx, 05 Exx, 13 Ixx05
G Exx, 06 Exx, 06 Exx, 14 Ixx06
H Exx, 07 Exx, 07 Exx, 15 Ixx07
I Exx, 08 Exx+1, 00 Exx+1, 08 Ixx08
J Exx, 09 Exx+1, 01 Exx+1, 09 Ixx09
K Exx, 10 Exx+1, 02 Exx+1, 10 Ixx10
L Exx, 11 Exx+1, 03 Exx+1, 11 Ixx11
M Exx, 12 Exx+1, 04 Exx+1, 12 Ixx12
N Exx, 13 Exx+1, 05 Exx+1, 13 Ixx13
O Exx, 14 Exx+1, 06 Exx+1, 14 Ixx14
P Exx, 15 Exx+1, 07 Exx+1, 15 Ixx15

ABB Procontic CS31/Edition : 11.94 - FRCTL
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4.2.1 ICSO 08 R1 Binary Output remote unit
8 relay outputs 2A
Binary output unit with 8 relay output Q
channels 2 A.
Description of the unit front :
. Eight yellow output status led's «O» t0 «7»............... [l
o KTEST» push-button .........c.cccceiiiiii e, O ° 1 2 3
e Rederrorled ... O ICSO 08 RL 230 VAC 1OVA
o List Of error Codes........cveeeeeeiiiiiiiiiiiieieeeeee, O I/O REMOTE UNIT ABB Procontic CS 31
The unit has to be mounted on a plug-in base ECZ FN- %M/
0 D D
8 outputs per unit
TECHNICAL CHARACTERISTICS
Power supply 24 VDC 230 VAC/120 VAC
Number of outputs per unit 8 8
Power supply isolation no yes (1500 VAC)

Outputs isolated
Switching capacity
120/230 AC

DC

Load current,nominal value

Minimum values

Total current for 8 outputs

Short circuit shutdown

Limit of the inductive shutdown voltage
Maximum power consumption
Maximum power dissipation

Order number : FPR 331 2101

Weight (kg)

yes (1500 VAC)
2A
60 W (2A)

2AAC-1
1AAC-3

12 VDC
10 mA
16 A

no
Varistor
0.2 A
5W
R1012

0.25

yes (1500 VAC)
2A
60 W (2A)

2AAC-1
1AAC-3

12 VvDC

10 mA

16 A

no

Varistor

6VA

5W
R0016/R0014

0.43

ABB Procontic CS31/Edition : 11.95 - FRCTL
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« Electrical connection

Power supply 24 VDC

Power supply 230 VAC and 120 VAC

24+‘

VDC-

[ Load |
[ Load |
[ Load |

[ Load |
[ Load |

~==11=

1~

94 C 137D

’J A A B B C C D DE

L1 N PE S S S S S
Power supply
230 VAC
wovac | [=/~|[=/~|[=/~|[=/~][=/~]

Ttz E E E T E E E
(2] (2] ?_') 2] (2] E
2@ a & F F G G H H @ @ o F F G G H H
LIttty N O I A I
LR O IO ) [ PR CICIOIOCN
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
O Lssl g O O Ll O
BT | O B — Lo
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
ORI KOOI
1 N N
LITTITTTI] |

94 C 138D

Note : In case of inductive load with a DC current, a free wheele diode Has to be mounted in parallel of the load according

the following example for the output A :

24

94 C 139D

« Initialization

After configured and wired the unit :
— the unit initializes itself after power On.
— the error led goes out after initialization.

— the status of 8 outputs is displayed on the 8 led's.

ICSO 08 R1

42.1-2
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« Utilization

VARIABLES USED IN THE CENTRAL UNIT

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description

« Fault indication

The led's indicate the following :

Led O : "Unit error "
Led 1 : "Bus error "

The status of an output channel is shown by :

Led 6 : "Output "

If an error occurs the red led error is On (see Chapter 9,

Volume 2 «In case of failure »).

CENTRAL UNITS 07 KR 31, 07 KR 91 UCZA/UCZB PCzB
07 KT 92, 07 KT 93

Address xx on the 00 ... 62 00 ... 63 1..31

plug-in base ECZ

Switch N° 8 on

the plug-in base ECZ | OFF ON OFF ON OFF

Output A Axx, 00 Axx,08 Axx, 00 Axx, 08 Oxx00
B Axx, 01 Axx,09 Axx, 01 Axx, 09 Oxx01
C Axx, 02 Axx,10 Axx, 02 Axx, 10 Oxx02
D Axx, 03 Axx,11 Axx, 03 Axx, 11 Oxx03
E Axx, 04 Axx,12 Axx, 04 Axx, 12 Oxx04
F Axx, 05 Axx,13 Axx, 05 Axx, 13 Oxx05
G Axx, 06 Axx,14 Axx, 06 Axx, 14 Oxx06
H Axx, 07 Axx,15 Axx, 07 Axx, 15 Oxx07

ABB Procontic CS31/Edition : 11.95 - FRCTL
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4.2.2 ICSO 08 Y1 Binary Output remote unit

8 outputs 24 VDC 2A

Binary output unit with 8 transitor output
channels 24 VDC 2 A.

0

Description of the unit front :
. Eight yellow output status led's «O» t0 «7»............... [l

C 130D

o KTEST» push-button .........c.cccceiiiiii e, O
« Rederrorled ..., 0 ICSO 08 Y1 230 VAC 10 VA @
o LiSt Of error Codes.......cuuvviiiiiiiiiie e, O /0 REMOTE UNIT ABB Procontic CS 31
The unit has to be mounted on a plug-in base ECZ ADD : : j Zwlc:' j o O%M/
M — =
(l 0 0
8 outputs per unit
TECHNICAL CHARACTERISTICS

Power supply 24 VDC 230 VAC/120 VAC

Number of outputs per unit 8 8

Power supply isolation no yes (1500 VAC)

Outputs opto-isolated yes(1500VAC) yes(1500 VAC)

Maximum current 2AAC1 2AAC1

Leackage current 4 mA 4 mA

Total current for the 8 outputs 8A 8A

Short circuit protection for each output yes yes

Overload thermal protection for each output yes yes

Maximum power consumption 0.2A 6VA

Maximum power dissipation 6 W 8 W

Order number : FPR 331 1101 R1022 R0026/R0024

Weight (kg) 0.25 0.43

ABB Procontic CS31/Edition : 04.96 - FRCTL 4.2.2-1
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« Electrical connection

Power supply 24 VDC

Power supply 230 VAC and 120 VAC

VUL W
QL fmmell G O
T\
e AWM | O
230 VAC

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

1 3PPEPEPPPIOPOD® |

£ I £ Lo

w o 2 o o 2

B 3 & A B CDTETF GH @ 3 » A B CDTETF GH

L] L]

— — — — — —
I N ORCORORCORCONCORCONORCONCORC ) I CECECORORONORORCOROROROROXC ) I

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

1 PPPPPEDPEDPDDDD |

= + + A B C DEF G H ! ’J’J + + AB C D E F G H !
c c = c c o
o O o |_ o O o
E E £ £ E £
24 + E E £ LL N PE| £ E £
VDC— O O (&) Power supply o O O
EREIERETENE RERE 230 VAC EIERE R E I E R ERE
o ol |o o o o o o © © (] ] © © | | T
S22 2B 120 VAC shs s st s] 1511
24 +
VDC- 24 +
VDC -
« Initialization
After configured and wired the unit :
— the unit initializes itself after power On.
— the error led goes out after initialization.
— the status of 8 outputs is displayed on the 8 led's.
ICSO 08 Y1 4.2.2-2
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« Utilization

VARIABLES USED IN THE CENTRAL UNIT

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description

« Fault indication

The led's indicate the following :

Led O : "Unit error "
Led 1 : "Bus error "
Led 3 : "Power off "
Led 4 : "Overload "
Led 5 : "Short-circuit "

The status of an output channel is shown by :

Led 6 : "Output "

If an error occurs the red led error is On (see Chapter 9,

Volume 2 «In case of failure »).

CENTRAL UNITS 07 KR 31, 07 KR 91 UCZA/UCZB PCzB
07 KT 92, 07 KT 93

Address xx on the 00 ... 62 00 ... 63 1..31

plug-in base ECZ

Switch N° 8 on

the plug-in base ECZ | OFF ON OFF ON OFF

Output A Axx, 00 Axx,08 Axx, 00 Axx, 08 Oxx00
B Axx, 01 Axx,09 Axx, 01 Axx, 09 Oxx01
C Axx, 02 Axx,10 Axx, 02 Axx, 10 Oxx02
D Axx, 03 Axx,11 Axx, 03 Axx, 11 Oxx03
E Axx, 04 Axx,12 Axx, 04 Axx, 12 Oxx04
F Axx, 05 Axx,13 Axx, 05 Axx, 13 Oxx05
G Axx, 06 Axx,14 Axx, 06 Axx, 14 Oxx06
H Axx, 07 Axx,15 Axx, 07 Axx, 15 Oxx07

ABB Procontic CS31/Edition : 04.96 - FRCTL
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ICSO 16 N1
16 outputs 24 VDC 0.5A

4.2.3

Binary Output remote unit

Binary output unit with 16 transitor output
channels 24 VDC 0.5A.

0

Description of the unit front :

C206 D

« Sixteen yellow output status led's «0» to «15»........ [l
o KTEST» push-button .........ccccooviiiiieiie e, O Tos e 0z s e s
P Yo I =11 (0] g 1Yo H PR |:| ICSO 16 N1 230 VAC 10 VA @
o Listof error codes.........ooooviiiiiiiiiiiiee O WO RENMOUE UNIT ABE FioEenic S &l
The unit has to be mounted on a plug-in base ECZ ABB oo .. 7e O%M/
v —
l 1l 0
16 outputs per unit
TECHNICAL CHARACTERISTICS

Power supply 24 VDC 230 VAC/120 VAC

Number of outputs per unit 16 16

Power supply isolation no yes (1500 VAC)

Outputs opto-isolated no no

Maximum current 05A 05A

Total current for the 16 outputs 8A 8A

Short circuit protection for each output yes yes

Overload thermal protection for each output yes yes

2 A with 25 °C ambient
1.5 A with 55 °C ambient

Maximum power consumption 0.2A 10 VA

Maximum power dissipation 6 W 8 W

Order number : FPR 331 3101 R1052 R0056/R0054

Weight (kg) 0.25 0.43

4.2.3-1
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« Electrical connection

Power supply 24 VDC Power supply 230 VAC and 120 VAC

[ Load |
[ Load |

[ Load |
[ Load |
[ Load |
[ Load |

£ %o £ Lo
v o 2 o o 9
@ @ » A B CDTETF GH @ & ® A B CDTETF G H
Ll L Ll LIl g
 PEPPPPPPOOOD®® [  PPPPPPRPPRDD®® [
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
O R O O
e () == ) )
230 VAC
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
 PPPPPPRPIPIPP®®® |  PPPPPPPIPIPPIPPP®® |
s N N s e 0
et Crrrrrrrrr
= + + 1 1
ééIJKLMNOP é l_JéJé|JKLMNop é
a | E s || [ § 5 :
C— o O O] Wersupply | o O o
. i
24 +
VDC- 24 +
VDC-
Electric schema for a transistor output Note :

The both commun + terminals have to be connected to
garanty a right diagnosis function.

If the common + terminals are not connected to an
external power supply 24 VDC, the corresponding outputs

FmoT T |, Comman + are reset to 0.
o/
. — A free wheel diode is not necessary because the
Output protection is integrated into the transistor component.

— An external thermal fuse max. 10 A has to be connected
between the common + terminals and the 24 VDC to
avoid damage in case of use of alot of overload outputs.

[ Load |

33V

Common —

« Initialization

After configured and wired the unit :

— the unit initializes itself after power On.

— the error led goes out after initialization.

— the status of 16 outputs is displayed on the 16 led's.

C209D
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« Utilization

VARIABLES USED IN THE CENTRAL UNIT
CENTRAL UNITS 07 KR 31, 07 KR 91 UCZA/UCZB PCZB
07 KT 92, 07 KT 93

Address xx on the 00 ...61 00 ... 1...31

plug-in base ECZ

Switch N° 8 on

the plug-in base ECZ OFF OFF ON OFF

Output A Axx, 00 Axx, 00 Axx, 08 Oxx00
B Axx, 01 Axx, 01 Axx, 09 Oxx01
C Axx, 02 Axx, 02 Axx, 10 Oxx02
D Axx, 03 Axx, 03 Axx, 11 Oxx03
E Axx, 04 Axx, 04 Axx, 12 Oxx04
F Axx, 05 Axx, 05 Axx, 13 Oxx05
G Axx, 06 Axx, 06 Axx, 14 Oxx06
H Axx, 07 Axx, 07 Axx, 15 Oxx07
| Axx, 08 Axx + 1, 00 Axx + 1, 08 Oxx08
J Axx, 09 Axx + 1, 01 Axx + 1, 09 Oxx09
K Axx, 10 Axx + 1, 02 Axx +1, 10 Oxx10
L Axx, 11 Axx + 1, 03 Axx +1,11 Oxx11
M Axx, 12 Axx + 1, 04 Axx + 1,12 Oxx12
N Axx, 13 Axx + 1, 05 Axx +1, 13 Oxx13
O Axx, 14 Axx + 1, 06 Axx +1, 14 Oxx14
P Axx, 15 Axx + 1, 07 Axx + 1, 15 Oxx15

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description

« Fault indication

The led's indicate the following :

LedO:
Led1:
Led 3:
Led5:

"Unit error "
"Bus error "
"Power off "
"Short-circuit or Overload

The status of an output channel is shown by :

Led 6:

If an error occurs the red led error is On (see Chapter 9, Volume 2 «In case of failure »).

"Output "

ABB Procontic CS31/Edition : 02.95 - FRCTL
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4.3.1

ICSK 20 F1
12 inputs 24 VDC / 8 relay outputs

Binary Input/Output remote unit

nels for 24 VDC and 8 relay output channels..

Description of the unit front :

The unit has to be mounted on a plug-in base ECZ

Binary input/output unitwith12 input chan-

Twelwe yellow input status led's «O» to «11».......... O]
Eight yellow output status led's «O» to «7».............. Ul
One green led labelled "Supply" to indicate the

presence of the SUPPIY .....ooovviiiiiiiiiieiee O
CTEST» puSh-button ........cccoociiiiiiiiie e, O
Red errorled ... O
List of error CoOdes........cuuvuiiiiiiieeiiiiiiiiieeeeeee e O

D

S,
i,
R
Ly

1/0 REMOTE UNIT
0 e Uniter

A DD
Iallll] 1e Bu

2e

A BT
@77777777 I

ABB Procontic CS 31

. OWW

94C170D

g 0O

12 inputs/8 relay outputs per unit

Power supply

Number of inputs per unit
Number of outputs per unit
Isolated power supply
Maximum consumption

Order number FPR 3327101

Weight (kg)

GENERAL CHARACTERISTICS

24 VDC

12

8

no

0.3A

R 1202

0.25

230 VAC/120 VAC
12

8

yes (1500 VAC)

10 VA

R 0206/R 0204

0.43

Signal level of the input, nominal value
Opto isolated inputs

Signal level of the inputs, nominal value
Signal level of the input

0 signal

1 signal

Input current for 24 VDC

Input delay (*)

INPUT CHARACTERISTICS

24 VDC

no

24 VDC

-3to +5V

+15 to +30V

5 mA

5 ms

(*) This delay can't be modified

24 VDC

no

24 VDC

-3to +5V

+15 to +30V

5 mA

5 ms

ABB Procontic CS31/Edition : 11.96 - FRCTL
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Isolated

Switching capacity under 2 A (resistive or inductive load)

120/230 VAC 50/60Hz
DC

Nominal current

Minimum power for the contacts
10 mA

Supply output 24 VDC 100 mA

Total curent
Common M-Q
120/230 VAC 50/60Hz
24 VDC

Common R-T
120/230 VAC 50/60Hz
24 VDC

Short-circuit protection

Over voltage protection

OUTPUT CHARACTERISTICS
yes
2A

60 W (2A)

2AAC-1
1AAC-3

12 VvDC
10 mA

no

6 A
6 A

4 A
4 A

no

Varistor

yes
2 A
60 W (2A)

2AAC-1
1AAC-3

12 VvDC

yes

6 A
6 A

4 A
4 A

no

Varistor

ICSK 20 F1

4.3.1-2
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o Electrical connection

Power supply 24 VDC

Power supply 230 VAC and 120 VAC

— Bus n°2
— Bus n°1

w @1 Sheild

[
N

w @)—— Sheild

O R O QLB o= O
7 - -
230 VAC 230 VAC
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
L O X X I (PP PPOORPOPPOIO O D |
EEEEEEEEEEEEEEE EEEEEEEEEEREEER
£ o MNOPO QRS T + | o MNOUPG QRS T + !
Bl :
5 2 £ E 5 2 E €
1S = o 8 IS £ 5 8
E 5 IBIRIBIBIBIB BB © E 5 BB IBIIRIBIRI5]I5 ©
J8°33333333 j033333333
=/~ [ =/~ =/~ [ =/~
— —
_ L1 N PE
VZDAC o Power supply o
* g 230 VAC g
3 120 VAC 3
Note :

The internal 24 VDC (100 mA) power supply is only
available for the 230 VAC/120 VAC versions. This power
is used to power the inputs.

In case of the 24 VDC version, the 0 V of the second
external power supply hasto be connected to the common

o |nitialization

After configured and wired the unit :
— the unit initializes itself after power On.

— the error

—the status of inputs/outputs is displayed on the 20 led's.

led goes out after initialization.

ABB Procontic CS31/Edition : 11.94 - FRCTL
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o Utilization

VARIABLES USED IN THE CENTRAL UNIT
CENTRAL UNITS 07 KR 31, 07 KR 91 UCZA/UCZB PCZB
07 KT 92, 07 KT 93

Address xx on the 00 ...61 00 ... 62 1...31

plug-in base ECZ

Switch N° 8 on

the plug-in base ECZ OFF OFF ON OFF

Input A Exx, 00 Exx, 00 Exx, 08 Ixx00
B Exx, 01 Exx, 01 Exx, 09 Ixx01
C Exx, 02 Exx, 02 Exx, 10 Ixx02
D Exx, 03 Exx, 03 Exx, 11 Ixx03
E Exx, 04 Exx, 04 Exx, 12 Ixx04
F Exx, 05 Exx, 05 Exx, 13 Ixx05
G Exx, 06 Exx, 06 Exx, 14 Ixx06
H Exx, 07 Exx, 07 Exx, 15 Ixx07
| Exx, 08 Exx+1, 00 Exx+1, 08 Ixx08
J Exx, 09 Exx+1, 01 Exx+1, 09 Ixx09
K Exx, 10 Exx+1, 02 Exx+1, 10 Ixx10
L Exx, 11 Exx+1, 03 Exx+1, 11 Ixx11

Output
M Axx, 00 Axx, 00 Axx, 08 Oxx00
N Axx, 01 Axx, 01 Axx, 09 Oxx01
(@] Axx, 02 Axx, 02 Axx, 10 Oxx02
P Axx, 03 Axx, 03 Axx, 11 Oxx03
Q Axx, 04 Axx, 04 Axx, 12 Oxx04
R Axx, 05 Axx, 05 Axx, 13 Oxx05
S Axx, 06 Axx, 06 Axx, 14 Oxx06
T Axx, 07 Axx, 07 Axx, 15 Oxx07

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description

The available configuration for each chanel :
— none

o Fault indication

The led's indicate the following :

Led O : "Unit error "
Led 1: "Bus error "

The status of an input channel is shown by :
Led 7 : "Input "

If an error occurs the red led error is On (see Chapter 9,
Volume 2 «In case of failure »).
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4.3.2 ICSC 08 L1

Binary Input/Output remote unit

8 user configurable inputs/outputs

Binary input/output unit with 8 channels.

The function of each channel can be selected :
—as a 24 VDC input or
—as a 24 VDC 500 mA transistor output

Description of the unit front :

. Eight yellow input/output status led's «0» to «7» .....
« «TEST» push-button
« Red error led
o Listof error codes.........cccuviiiiiieiieiiiieeeee e,

The unit has to be mounted on a plug-in base ECZ

o 1 2 3 4 5 6 7
@ ICSI08L1 230VAC 10VA @
I/0 REMOTE UNIT ABB Procontic CS 31
o Uniterror 3 e Cutwie 6 Output
A I ID a
NRpD 1e Buseror 4 e Overload 7 e Input O &
g
2e 5 e Short circuit Q
3
— —

8 inputs/outputs per unit

Power supply

Number of inputs per unit
Number of outputs per unit
Power supply isolation

Maximum power consumption
without load on the outputs

Maximum power dissipation

Order number : FPR 331 9101

Weight (kg)

TECHNICAL CHARACTERISTICS

24 VDC

8 max.

8 max.

no

0.2A

6 W

R1082

0.25

230 VAC/120 VAC

8 max.

8 max.

1500 VAC

10 VA

8 W

R0086/R0084

0.43

ABB Procontic CS31/Edition : 11.94 - FRCTL
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SPECIFICATIONS

Specifications of the inputs
Signal level, nominale value 24 VDC 24 VDC
Input opto-isolated no no

Signal level of the input

0 signal —-3Vto+5V —-3Vto+5V

1 signal +15Vto+30V +15Vto+30V
Open circuit detection yes (**) yes (**)

Input current, nominal value (under 24 VDC) 6 mA 6 mA

Input delay (*) 2to32ms 2to32ms

Specifications of outputs

Process supply 24 VDC 24 VDC
Output opto-isolated no no
Maximum voltage drop under nominal load 3V 3V
Residual current for 0 signal <1 mA <1mA
Switching frequency with inductive loads max. 0.1 Hz max. 0.1 Hz
Maximum current 05A 05A

Lamp loads 5W 5W

Total current for 8 outputs max. 2 A max. 2 A
Short-circuit protection (1 >2 A) yes yes

Overload protection
(1>0.6 A, t>250 ms) yes yes

Open circuit detection (I <50 mA) yes (**) yes (**)

(*) This time can be changed, factory setting 8 ms.
(**) By factory setting, open circuit will not be detected.
Enable with TCZ terminal (see chapter 9, volume 2 «In case of failure »).

o Electrical connection

An external power supply is necessary if the outputs are used and in this case the common + terminal musn't be
disconnected to the 24 VDC power supply.

ICSC 08 L1 4.3.2-2 ABB Procontic CS31/Edition : 11.94 - FRCTL



Power supply 24 VDC

Example of electrical connections with 5 inputs and 3
outputs.

Power supply 230 VAC and 120 VAC

Example of electrical connections with 5 inputs and 3
outputs.
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Note : Almost one common + has to be connected to the
power supply. When switching high current loads, use
many commun + terminal to avoid damage to the base.

Warning: Foraversion dated before 01/92, the terminals
4 and 5 have not be used.

Internal connection
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Note : In case of use of an external power supply 24V DC

for inputs, the "24" V DC has to be connected to the
common "+".

Caution : if the 24 V DC is connected to common "+",
the remote unit can be supplied by the external power
supply even if the main power supply is OFF.

o Initialization

After configured and wired the unit :

— the unit initializes itself after power On.

— the error led goes out after initialization.

— the status of 8 inputs is displayed on the 8 led's.
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o Utilization

VARIABLES USED IN THE CENTRAL UNIT

CENTRAL UNITS 07 KR 31, 07 KR 91 UCZA/UCZB PCZB
07 KT 92, 07 KT 93

Address xx on the 00...61 00 ... 62 1...31

plug-in base ECZ

Switch N° 8 on

the plug-in base ECZ OFF OFF OFF ON OFF

Input A Exx, 00 Exx,08 Exx, 00 Exx, 08 Ixx08
B Exx, 01 Exx,09 Exx, 01 Exx, 09 Ixx01
C Exx, 02 Exx,10 Exx, 02 Exx, 10 Ixx02
D Exx, 03 Exx,11 Exx, 03 Exx, 11 Ixx03
E Exx, 04 Exx,12 Exx, 04 Exx, 12 Ixx04
F Exx, 05 Exx,13 Exx, 05 Exx, 13 Ixx05
G Exx, 06 Exx,14 Exx, 06 Exx, 14 Ixx06
H Exx, 07 Exx,15 Exx, 07 Exx, 15 Ixx07

Output A Axx, 00 Axx,08 Axx, 00 Axx, 08 Oxx08
B Axx, 01 Axx,09 Axx, 01 Axx, 09 Oxx01
C Axx, 02 Axx,10 Axx, 02 Axx, 10 Oxx02
D Axx, 03 Axx,11 Axx, 03 Axx, 11 Oxx03
A Axx, 04 Axx,12 Axx, 04 Axx, 12 Oxx04
F Axx, 05 Axx,13 Axx, 05 Axx, 13 Oxx05
G Axx, 06 Axx,14 Axx, 06 Axx, 14 Oxx06
H Axx, 07 Axx,15 Axx, 07 Axx, 15 Oxx07

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description

The available configuration for each input :

— delay
— open circuit detection

A channel can be used for an input or an output,
depending upon the user program.

Note :

The inputs/outputs are configurated in outputs when
the DIP switch N° 1 on the plug-in base ECZ is ON.
This allows to use again the address coded for an input

unit.

o Fault

indication

The led's indicate the following :

LedO:
Led1:
Led 3:
Led 4 :
Led5:

"Unit error "
"Bus error "
"Cut wire "

"Overload "

"Short Circuit "

The status of an input channel is shown by :

Led 6:
Led 7 :

"Output "
III nput n

If an error occurs the red led error is On (see Chapter 9,
Volume 2 «In case of failure »).

ICSC 08 L1

4.3.2-4
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ICFC 16 L1
16 user configurable inputs/outputs

4.3.3

Binary Input/Output remote unit

O

Ly

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

@ ICFC16L1 24VDC 7W

I/O0 REMOTE UNIT ABB Procontic CS 31

0 e Uniterror 3 @ Cutwire 6 e Output

A D

ADpD 1e Buserror 4 e Overoad 7 e Input O
2e 5 e Short circuit

®

94 C 165D

——

d g 0O

16 inputs/outputs per unit

Binary input/output unitwith 16 channels.
The function of each channel can be selected :
—as a 24 VDC input or
—as a 24 VDC 500 mA transistor output

Description of the unit front :

. Sixteen yellow input/output status led's «0» to «15» []

o «TEST» push-button ... O
e Red errorled ... [l
o List Of €rror CoOdes......uiviveiiiii e O

The unit has to be mounted on two plug-in bases ECZ

The unit has a special low-profile housing.

Power supply

Number of inputs per unit
Number of outputs per unit
Power supply isolation

Maximum power consumption
without load on the outputs

Maximum power dissipation

Order number : FPR 331 9101

Weight (kg)

TECHNICAL CHARACTERISTICS

24 VDC

16 max.

16 max.

no

4 W

0.2A

R1162

0.37

43.3-1
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SPECIFICATIONS

Specifications of the inputs

Signal level, nominale value

Input opto-isolated

Signal level of the input

0 signal

1 signal

Open circuit detection

Input current, nominal value

Input delay (*)

Specifications of outputs

Process supply

Output opto-isolated

Maximum voltage drop under nominal load
Residual current for O signal

Switching frequency with inductive loads
Maximum current

Lamp loads

Total current for 16 outputs

Short-circuit protection (I >2 A)

Overload protection
(1>0.6 A, t>250 ms)

Open circuit detection (I <50 mA)

(*) This time can be changed, factory setting 8 ms.
(**) By factory setting, open circuit will not be detected.
Enable with TCZ terminal (see chapter 9, volume 2 «In case of failure »).

o Electrical connection

24 VDC

no

-3Vto+5V
+15Vto+30V

yes (**)
6 mA

21032 ms

24V

no

3V

<1mA
max. 0.1 Hz
05A

5W

max. 4 A

yes

yes

yes (**)

An external power supply is necessary if the outputs are used and in this case the common + terminal musn't be
disconnected to the 24 VDC power supply.

ICFC 16 L1

4.3.3-2
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Power supply 24 VDC

Example of electrical connections with 10 inputs and 6 outputs.
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e e e e e e
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
O LIEEE O O ||| QL] oY O
e\ o) —— ) e U T =—— -
230 VAC 230 VAC
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 PPPPRED@® IO ® @@ |
T LT T T T T T T T T T T  LTTTTI T ITTTT]
= + + I 1 4+ + + 4+ + + o+ o+ = 4+ + 1+ + o+ o+ + o+ o+ o+
s 822888 ggEgs¢e s8z288s8gEg¢e
E E E E E E € € E € £ € E E E E E E E E E € £ €
$888888888 S8 S8 8888888888 S8
24 + ¢ g
VDC- o

Note : Almostone common +and one commun —on each
plug-in base ECZ have to be connected to the power
supply.

When switching high current loads, use many commun +
terminal to avoid damage to the base.

CAUTION : The common — is internaly connected to the
earth terminal.

Note : In case of use of an external power supply 24 VDC

for inputs, the "24" VDC has to be connected to the
common "+".

Caution : if the 24 VDC is connected to common "+",
the remote unit can be supplied by the external power
supply even if the main power supply is OFF.

o Initialization

After configured and wired the unit :

— the unit initializes itself after power On.

— the error led goes out after initialization.

— the status of 8 inputs is displayed on the 16 led's.
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Internal connection
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o Utilization

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description

VARIABLES USED IN THE CENTRAL UNIT
CENTRAL UNITS 07 KR 31, 07 KR 91 UCZA/UCZB PCZB
07 KT 92, 07 KT 93

Address xx on the 00...61 00 ... 63 1..31

plug-in base ECZ

on the left side

Switch N° 8 on

the plug-in base ECZ OFF OFF ON OFF

Input A Exx, 00 Exx, 00 Exx, 08 Ixx08
B Exx, 01 Exx, 01 Exx, 09 Ixx01
C Exx, 02 Exx, 02 Exx, 10 Ixx02
D Exx, 03 Exx, 03 Exx, 11 Ixx03
E Exx, 04 Exx, 04 Exx, 12 Ixx04
F Exx, 05 Exx, 05 Exx, 13 Ixx05
G Exx, 06 Exx, 06 Exx, 14 Ixx06
H Exx, 07 Exx, 07 Exx, 15 Ixx07
| Exx, 08 Exx+1,00 Exx+1,08 Ixx08
J Exx, 09 Exx+1,01 Exx+1,09 Ixx09
K Exx, 10 Exx+1,02 Exx+1,10 Ixx10
L Exx, 11 Exx+1,03 Exx+1,11 Ixx11
M Exx, 12 Exx+1,04 Exx+1,12 Ixx12
N Exx, 13 Exx+1,05 Exx+1,13 Ixx13
O Exx, 14 Exx+1,06 Exx+1,14 Ixx14
P Exx, 15 Exx+1,07 Exx+1,15 Ixx15

Output A Axx, 00 Axx, 00 Axx, 08 Oxx08
B Axx, 01 Axx, 01 Axx, 09 Oxx01
C Axx, 02 Axx, 02 Axx, 10 Oxx02
D Axx, 03 Axx, 03 Axx, 11 Oxx03
A Axx, 04 Axx, 04 Axx, 12 Oxx04
F Axx, 05 Axx, 05 Axx, 13 Oxx05
G Axx, 06 Axx, 06 Axx, 14 Oxx06
H Axx, 07 Axx, 07 Axx, 15 Oxx07
| Axx, 08 Axx, 08 Axx+1,08 Oxx08
J Axx, 09 Axx, 09 Axx+1,09 Oxx01
K Axx, 10 Axx, 10 Axx+1,10 Oxx02
L Axx, 11 Axx, 11 Axx+1,11 Oxx03
M AXxx, 12 AXxx, 12 Axx+1,12 Oxx04
N Axx, 13 Axx, 13 Axx+1,13 Oxx05
O Axx, 14 Axx, 14 Axx+1,14 Oxx06
P Axx, 15 Axx, 15 Axx+1,15 Oxx07

ABB Procontic CS31/Edition : 02.95 - FRCTL
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The available configuration for each input :
—delay
— open circuit detection

The available configuration for each output :
— open circuit detection

A channel can be used for an input or an output,
depending upon the user program.

Note :

The inputs/outputs are configurated in outputs when
the DIP switch N° 1 on the plug-in base ECZ is ON.
This allows to use again the address coded for an input
unit.

o Fault indication

The led's indicate the following :

Led O : "Unit error "
Led 1:"Bus error "
Led 3 : "Cut wire "

Led 4 : "Overload "
Led 5 : "Short Circuit "

The status of an input channel is shown by :
Led 6 : "Output "

Led 7 : "Input”

If an error occurs the red led error is On (see Chapter 9,
Volume 2 «In case of failure »).

ICFC 16 L1

4.3.3-6
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address on the
DIL switch located

<
[:] Set the module

| odi)m[:]

Note: The process 1 under the slide on
supply voltage has to the right side of the
be included into the Loads for 24 V DC / / / modl?le

earthing concept of

the installation (e.g. by

earthing the minus Fig. 4.3.4-2: Electrical connection of the binary input/output module

pole of the power sup- ICDG 32 L1 R0101, the example shows 19 channels as inputs
ply unit). and 13 channels as outputs
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Addressing

An address has to be set on each module, so that the cen-
tral unit can access the inputs and outputs correctly.

A detailed description concerning the item "Address -
ing” is contained in the chapters "Addressing” of the
central units and couplers.

The module address is set on the DIL switch located un-
der the slide on the right side of the module.

If the central units 07 KR 91, 07 KT 92 and 07 KT 93 are
used as bus masters, the following operating modes
(address allocations) are valid, dependent on the position
of the address DIL switch No. 1:

Central units 07 KR 91 /07 KT 92 /07 KT 93

For address DIL switch No. 8 see separate de-
scription (this page, top right).

The address DIL switch No. 1 set to ON means,
that 16 inputs and 16 outputs are unchange-
ably allocated. All of the combined inputs/out-
puts are outputs only (see below).

Terminal/Input Terminal/Output
5 En,00 28 A n,00
6 EnO01 29 An,01
7 En02 30 An,02
8 ENn,03 31 An,03
9 En04 32 An,04

10 En,05 33 An,05

11 En,06 34 A n,06

12 En,07 35 A n,07

13 En,08 36 An,08

14 En,09 37 An,09

15 En,10 38 An,10

16 En,11 39 An,11

17 En,12 40 An,12

18 En,13 41 An,13

19 En14 42 An,14

20 EnJA5 43 An,15

n: module address, is set on the address
DIL switches No. 2...7.
Recommended module addresses with
07 KR 91 /07 KT 92/93 as bus masters:
08, 10, 12......60 (even addresses)

With this setting, the module uses only one ad-
dress on the CS31 system bus.
16 inputs and 16 outputs are available.

Fig. 4.3.4-3: Addresses of the channels, if

DIL switch No. 1 is set to ON

Setting the address DIL switch No. 8

The address DIL switch is used to define whether the out-
puts should switch on again after overload or short-circuit
automatically or by acknowledgement. Meaning of the
switch positions:

OFF (factory setting): After the error has been eliminated,
the outputs switch on again automatically.

ON: After the error has been eliminated, the outputs
switch on again by pressing the test button or by acknowl-
edgement via the PLC program (connection element
CS31QU) or via the serial interface on the central unit.

Central units 07 KR 91/07 KT 92 /07 KT 93

For address DIL switch No. 8 see separate de-
scription (this page, top right).

The address DIL switch No. 1 set to OFF (facto-
ry setting) means, that 16 inputs and 8 outputs
are unchangeably allocated. The 8 combined
inputs/outputs can be addressed individually as
inputs or outputs (see below).

Term./Input Term./Output  Input

5 En,00 28 An,00

6 Eno0l 29 An,01

7 En02 30 An,02

8 En,03 31 An,03

9 En04 32 An,04
10 En,05 33 An,05
11 En,06 34 An,06
12 En,07 35 An,07
13 En,08 36 An,08 E n+1,00
14 En,09 37 An,09 E n+1,01
15 En,10 38 An,10 E n+1,02
16 Enll 39 Anll E n+1,03
17 En12 40 An,12 E n+1,04
18 En,13 41 An,13 E n+1,05
19 En14 42 An/14 E n+1,06
20 EnJA5 43 An,15 E n+1,07

n: module address, is set on the address
DIL switches No. 2...7.
Recommended module addresses with
07 KR 91 /07 KT 92/93 as bus masters:
08, 10, 12......60 (even addresses)

With this setting, the module uses two addresses
on the CS31 system bus. 24 binary input and 16
binary output channels are occupied. The module
has 16 inputs, 8 outputs and 8 combined inputs/
outputs now. An+1,00...15 and En1,08...15 are
not used. If needed, these addresses can be
used for other modules.

Fig. 4.3.4—4: Addresses of the channels, if
DIL switch No. 1 is set to OFF

ABB Procontic CS31/Issued: 04.94
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Remark:

The module ICDG 32 L1 reads the positions of the DIL
switches only once during initialization after power ON. If
switch positions are changed during operation of the mo-
dule, these alterations become effective not before the
next initialization. Exception: The position of DIL switch
No. 8 (defining whether the outputs should switch on
again after overload or short-circuit automatically or by
acknowledgement) is currently updated.

I/O configuration

The module ICDG 32 L1 does not store any configuration
data. The 8 combined input/output channels are defined
as inputs or outputs by the user program.

That means, that each of the combined inputs/outputs
can be used as an input or an output (or readable output)
by reading data from it or sending data to it, respectively. If
used as an input, no signal "1” may be sent to the respec-
tive output. For setting the DIL switches and address allo-
cation see also figures 4.3.4-3 and 4.3.4-4 (one page
above).

Normal operation

® The module initializes itself after power ON. During
initialization all LEDs are ON.

e [f the CS31 system bus does not run, the LED (3)
flashes.

e The LED (3) goes out again, when the bus operation
runs correctly and the module does not detect an er-
ror.

® The 16 green and the 16 yellow LEDs @ show the
signal statuses of the 32 channels.

Diagnosis and display
Diagnosis functions:

—  Output short-circuit/overload (I > 0.7 A)

— Message of a short-circuit/overload to the
central unit

— After storing this information, holding it ready for
reading (error class and error location)

—  Error in the module (Unit error)

—  Error on the CS31 system bus (Bus error)

If one of these errors occurs, the red LED @ lights up.
The error message is sent to the central unit (or cou -
pler). For more information see the chapters "Diagnosis”
in the descriptions of the central units and couplers.

By means of the test button (4) and the LEDs (1) the user
is enabled to call diagnosis information directly from the
module.

Pressing the test button the first time the channel En,00 is
selected: The LED of the selected channel flashes, all of

the other LEDs are switched off during this test. When re-
leasing the test button, the error information belonging to
this channel is displayed by the green LEDs 00 to 07 for a
period of ca. 3 seconds.

Meaning of the LEDs if lighting up:

00 Error in the module (Unit error)

01 Error on the CS31 system bus (Bus error)
02 not used

03 notused

04 Overload or short circuit, outputs only

05 not used

06 Configuration as an output

07 Configuration as an input

The meaning of the diagnosis LEDs (2) is labelled on the
front panel of the module in English.

Pressing the test button further times, the test procedure
repeats for all of the other inputs and outputs (and com-
bined inputs/outputs).

After calling information from the last channel, a lamp test
is carried out by pressing the test button the next time. All
LEDs light up. After that, the positions of the address DIL
switches stored during the initialization are displayed on
the LEDs 00 to 07 for a period of ca. 3 seconds. LED 00
shows the position of switch No. 1 (LEDs 00 to 07 belong
to the switches 1 to 8).

The error messages in the I/0O module and in the central
unit are reset again, when the errors have been elimi-
nated, no new errors have occurred and the error elimina-
tion has been acknowledged. This also applies for the
overload message independent of the position of the DIL
switch No. 8.

Acknowledging an error after error elimination:

— by pressing the test button for a period of
ca. 5 seconds

or

— by means of the TCZ or a PC (see TCZ description
in volume 7.3, Terminal mode, Mail command
"Acknowledging errors on remote modules”

or

— via the PLC program in the central unit,
connection element CS31QU, software 907 PC 331.

Remarks:

Using the LED display for overload/short-circuit, the user
can find out which channels are involved.

The LEDs 06 and 07 indicate for the 8 configurable chan-
nels whether the selected channel is configured as output
or as input/output. The unchangeable channels are indi-
cated in the same way.

When the calling of the diagnosis information has been
terminated, the 32 green and yellow LEDs show the
binary signal statuses of the channels again.

ICDG 32 L1
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Technical data ICDG 32 L1

In general, the technical system data listed in volume 2 of the system description ABB Procontic CS31 are valid for all
modules and central units. Additional data or data which are different from the system data are listed as follows.

General data of the module

Admissible temperature range, module in operation
Rated supply voltage

Rated signal voltage at inputs and outputs

Max. current consumption, outputs unloaded0.15 A
Max. total output current 40A
Max. rated loadability for the supply terminals

Max. power dissipation in the module,
outputs unloaded

Max. power dissipation in the module
outputs under load

Overvoltage category

Buffered voltage interruption time
for the processor part
for the outputs

Protection against reversed
connection of supply voltage

Conductor cross section
for the removable terminal blocks
supply voltage max. 2.5 mm?2
CS31 system bus
input/output terminals

Number of binary inputs 16
Number of binary transistor outputs
Number of combined inputs/outputs

Reference potential for all inputs and outputs

Number of interfaces

Electrical isolation
Address setting

Diagnosis

Indication of operating statuses and errors
Mechanical dimensions

Weight

Order number

Technical data for the binary inputs

Number of channels per module

Distribution of channels into groups

Reference potential for all inputs

0..65°C
24V DC
24V DC

40A

SW

10w
Il according to IEC 65 A

>10 ms
none

yes

max. 2.5 mm?
max. 1.5 mm?2

8
8

terminals 24/25 (minus pole of the supply voltage,
signal name M)

1 CS31 system bus interface

CS31 system bus interface versus the
remaining module parts

with a DIL switch located under the slide on
the right side of the module

see chapter "Diagnosis and display”
33 LEDs altogether

120 x 140 x 85 mm

450 ¢

GJR5 2514 00 R0101

16

2 groups of 8 channels each,
channels En,00...En,07 and En,08...En,15

terminals 24/25 (minus pole of the supply voltage,
signal name M)

ABB Procontic CS31/Issued: 04.94
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Electrical isolation versus the CS31 system bus interface
Input signal delay typ. 7 ms

Signalling of input statuses one green LED per channel,
the LEDs correspond functionally to the input signals

Input signal voltage

signal 0 -30V..+ 5V

signal 1 +13 V..+30V

ripplewhen signal O within =30 V...+ 5V

when signal 1 within +13 V...+30 V

Allowed input overvoltage + 36V, for 100 ms only
Input current per channel

input voltage = +24 V typ. 7.0 mA

input voltage =+ 5V > 1.0mA

input voltage = +13 V > 2.0mA

input voltage = +30 V < 10.0 mA
Labelling for the inputs Symbol names or short signal designations can be

labelled on the front panel foil.
The foil is not removeable.

Conductor cross section of the

removable terminal blocks max. 1.5 mm?2, terminal-to-terminal distance 3.81 mm
Technical data for the binary outputs
Number of channels per module 8 transistor outputs

Distribution of channels into groups 1 groups of 8 channels,
channels An,00...An,07

Reference potential for all outputs terminals 24/25 (minus pole of the supply voltage,
signal name M)

Common voltage supply
for all outputs terminals 22/23 (plus pole of the supply voltage,
signal name L+)

Electrical isolation versus the CS31 system bus interface

Signalling of output statuses one yellow LED per channel,
the LEDs correspond functionally to the output signals

Output current

rated value 250 mA with L+ =24V
maximum value 312 mA with L+ =24V + 25 %
leakage current with signal 0 <0.5mA
Demagnetization of inductive loads internally with free-wheeling diode and Z-diode
(Z-diode voltage is 12 V)
Switching frequency with inductive loads max. 0.5 Hz
Switching frequency with lamp load max. 11 Hz with max. 5 W
Short-circuit-proof/overload-proof yes
Overload message (1 > 0,7 A) yes, after ca. 100 ms
Limitation of output current yes
Output is switched on again after acknowledgement, if DIL switch No. 8 = ON

automatically, if DIL switch No. 8 = OFF

Total load (together with the output currents
of the combined inputs/outputs) max. 4 A

Labelling for the outputs Symbol names or short signal designations can be
labelled on the front panel foil.
The foil is not removeable.
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Conductor cross section of the
removable terminal blocks

Technical data of the configurable inputs/outputs

max. 1.5 mm?2, terminal-to-terminal distance 3.81 mm

The 8 combined input/output channels are defined individually as inputs or outputs by the user program. This is done by

reading from or writing to the corresponding channel.

Number of channels per module

Distribution of channels into groups
if the channels used as inputs
if the channels used as outputs

Signalling of input/output statuses

Other technical data

Connection to the ABB Procontic CS31 system bus
Interface standard
Electrical isolation
Conductor cross section of the
removable terminal block
Mechanical data

Mounting on DIN rail

Fastening by screws
Width x height x depth
Wiring method

conductor cross section

Weight

Outline dimensions (for mounting)

Mounting hints
Mounting position

Cooling

Ordering data
Module ICDG 32 L1 R0101

Scope of delivery

8 inputs/transistor outputs

1 group of 8 channels
channels En+1,00...En+1,07
channels An,08...An,15

one yellow LED per channel,
the LEDs correspond functionally to the binary signals

see binary inputs,
see binary outputs

EIA RS-485

versus supply voltage, inputs/outputs

max. 2.5 mm?2, terminal-to-terminal distance 5.08 mm

according to DIN EN 50022-35, 15 mm deep.
The DIN rail is located in the middle between the upper
and the lower edges of the module.

using 4 M4 screws.
120 x 140 x 85 mm

by removable terminal blocks with screw-type
terminals,

max. 2.5 mm2, terminal-to-terminal distance 5.08 mm
max. 1.5 mm2, terminal-to-terminal distance 3.81 mm

450 g

see the drawing on the next page

vertical, terminals above and below

The natural convection cooling must not hindered by
cable ducts or other material mounted in the switch
cabinet.

Order No. GJR5 2514 00 R0101

Binary input/output module ICDG 32 L1
1 5-pole terminal blocks  (5.08 mm)
1 3—pole terminal block (5.08 mm)
4 9-—pole terminal blocks  (3.81 mm)

ABB Procontic CS31/Issued: 04.94
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All dimensions in mm.

The module is 85 mm deep.
If a DIN rail is used, the mounting depth is increased by the overall depth of the rail.

Fig. 4.3.4-5:
ICDG 32 L1, outline dimensions, the dimensions for assembly bore holes are printed in bold.

E ICDG 32 L1 4.3.4-8 ABB Procontic CS31/Issued: 07.94



4.3.5 ICSK 20 N1

12 inputs 24 VDC / 8 transitor outputs

Binary Input/Output remote unit

Binary input/output unitwith12 input chan-
nels for 24 VDC and 8 transistor output 24VDC 0.5A
channels.

Description of the unit front :

. Twelwe yellow input status led's «0» to «11» .......... O]
. Eight yellow output status led's «0» to «7».............. [l
« One green led labelled "Supply" to indicate the
presence of the SUPPIY .....ooovviiiiiiiiiieiee O
o KTEST» push-button .........ccccccceiiiiiiiii e, O
e Rederrorled ..o O
o List Of error codes........coooviiiiiiiiiiiiiie e O

The unit has to be mounted on a plug-in base ECZ

S,
n,
B
Ly

J A I
@77777777 I

/0 REMOTE UNIT ABB Procontic CS 31

6e
A DD
AP e e
2e 5 e Shortcircuit / overload

C 203D

O

12 inputs/8 transistor outputs per unit

Power supply

Number of inputs per unit
Number of outputs per unit
Isolated power supply
Maximum consumption

Order number FPR 3331001

Weight (kg)

GENERAL CHARACTERISTICS

24 VDC 230 VAC/120 VAC
12 12

8 8

no yes (1500 VAC)
0.3A 10 VA

R 1202 R 0206/R 0204
0.25 0.43

Signal level of the input, nominal value
Opto isolated inputs

Signal level of the inputs, nominal value
Signal level of the input

0 signal

1 signal

Input current for 24 VDC

Input delay (*)

(*) This delay can't be modified

INPUT CHARACTERISTICS

24 VDC 24 VDC

no no

24 VDC 24 VDC
—3to +5V —31t0 +5V
+15 to +30V +15 to +30V
5 mA 5 mA

5ms 5ms

ABB Procontic CS31/Edition : 11.96 - FRCTL
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Isolated

Switching capacity under 0.5 A (resistive or inductive load)

Nominal current

Supply output 24 VDC 100 mA

Total curent for 8 outputs

Short-circuit protection for each output

Thermal protection for each output

Over voltage protection

OUTPUT CHARACTERISTICS

DC

2 A with 25 °C ambient
1.5 A with 55 °C ambient

no

15W (0.5A)
05A

no

4A

yes

yes

yes

no

15 W (0.5A)
05A

yes

4A

yes

yes

yes

ICSK 20 N1 4.3.5-2
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e Electrical connection

Power supply 24 VDC

Power supply 230 VAC and 120 VAC

— Bus n°2
— Bus n°1

w @)—— Sheild

-
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C 205D

Electrical schema for an output

,,,,,,,,,,,,,,,,,,,

Output

[ Load |

Common M.T —

Common M.T +
)

A%

C€210D

Note :

The internal 24 VDC (100 mA) power supply is only
available for the 230 VAC/120 VAC versions. This power
is used to power the inputs.

In case of the 24 VDC version, the 0 V of the second

external power supply for the inputs has to be connected
to the common "-".

The 0 V of the 24 VDC power supply for the outputs has
to be connected to the common M-T -.

Ifthe 24 VDC of the external supply is not connected to the
common M-P +, the outputs are reset to 0.

— A free wheel diode is not necessary because the
protection is integrated into the transistor component.

— An external thermal fuse max. 5 A has to be connected
between the common + terminals and the 24 VDC to
avoid damage in case of use of alot of overload outputs.

o |nitialization

After configured and wired the unit :

— the unit initializes itself after power On.

— the error led goes out after initialization.

—the status of inputs/outputs is displayed on the 20 led's.

ABB Procontic CS31/Edition : 02.95 - FRCTL
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o Utilization

VARIABLES USED IN THE CENTRAL UNIT
CENTRAL UNITS 07 KR 31, 07 KR 91 UCZA/UCZB PCZB
07 KT 92, 07 KT 93

Address xx on the 00 ...61 00 ... 62 1...31

plug-in base ECZ

Switch N° 8 on

the plug-in base ECZ OFF OFF ON OFF

Input A Exx, 00 Exx, 00 Exx, 08 Ixx00
B Exx, 01 Exx, 01 Exx, 09 Ixx01
C Exx, 02 Exx, 02 Exx, 10 Ixx02
D Exx, 03 Exx, 03 Exx, 11 Ixx03
E Exx, 04 Exx, 04 Exx, 12 Ixx04
F Exx, 05 Exx, 05 Exx, 13 Ixx05
G Exx, 06 Exx, 06 Exx, 14 Ixx06
H Exx, 07 Exx, 07 Exx, 15 Ixx07
| Exx, 08 Exx+1, 00 Exx+1, 08 Ixx08
J Exx, 09 Exx+1, 01 Exx+1, 09 Ixx09
K Exx, 10 Exx+1, 02 Exx+1, 10 Ixx10
L Exx, 11 Exx+1, 03 Exx+1, 11 Ixx11

Output
M Axx, 00 Axx, 00 Axx, 08 Oxx00
N Axx, 01 Axx, 01 Axx, 09 Oxx01
(@] Axx, 02 Axx, 02 Axx, 10 Oxx02
P Axx, 03 Axx, 03 Axx, 11 Oxx03
Q Axx, 04 Axx, 04 Axx, 12 Oxx04
R Axx, 05 Axx, 05 Axx, 13 Oxx05
S Axx, 06 Axx, 06 Axx, 14 Oxx06
T Axx, 07 Axx, 07 Axx, 15 Oxx07

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description

The available configuration for each chanel :
— none

o Fault indication

The led's indicate the following :

Led O : "Unit error "
Led 1: "Bus error "
Led 5 : "Short-circuit or overload"

The status of an input channel is shown by :
Led 7 : "Input "

If an error occurs the red led error is On (see Chapter 9,
Volume 2 «In case of failure »).

ICSK 20 N1 4.3.5-4 ABB Procontic CS31/Edition : 02.95 - FRCTL




. Initialization

- The unit initializes itself after power ON.
- The error led goes out after initialization.

The value of the analog input 10 is displayed on the 6 led’s
on the right and the led’'s «+ 5 V» and «x 15 V» are

illuminated.

. Utilization

VARIABLES USED IN THE CENTRAL UNIT

In the case of UCZA/UCZB, the addresses 08 ... 14 are only allowed with the SCZ unit.

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description.

07 KR 91
CENTRAL UNITS 07 KR 31 07 KT 92 UCZA/UCZB PCZB
07 KT 93
Address xx on the 00 ... 05 00 ...05 even 00 ... 14 1...8
plug-in base ECZ 08 ...15
Switch No 8 on
the plug-in base OFF ON OFF ON OFF
Input A EWxx, 00 EWxx, 08 EAxx, 00 EAxx, 08 I1AX0
B EWxx, 01 EWxx, 09 EAxx, 01 EAxx, 09 I1AX1
C EWxx, 02 EWxx, 10 EAxx, 02 EAxx, 10 1AX2
D EWxx, 03 EWxx, 11 EAxx, 03 EAxx, 11 1AX3
E EWxx, 04 EWxx, 12 EAxx, 04 EAXxx, 12 1Ax4
F EWxx, 05 EWxx, 13 EAXxx, 05 EAXxx, 13 IAX5
G EWxx, 06 EWxx, 14 EAxx, 06 EAxx, 14 I1AX6
H EWxx, 07 EWxx, 15 EAxx, 07 EAXxx, 15 IAX7

ABB Procontic CS31/Edition : 11.94 - FRCTL
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Maximum
Minimum

Bits of analog word

B15
B14
B13
B12
B11l
B10
B9
B8
B7
B6
BS
B4
B3
B2
Bl
BO

Input range —50 °C ... + 150 °C
Resolution 0.8 °C

154.45 °C

—52.47 °C

ANALOG INPUTS 8 BITS

(- 58 °F ... + 302 °F)

(1.44 °F)
(310 °F)
(- 62.45 °F)
Range least significant byte Range most significant byte
and for central units UCZA/UCZB
—157.00 °C (= 250.60 °F) —157.00 °C (= 250.60 °F)
L3 * 78.50 °C (173.30 °F)
** * 39.25°C (102.65 °F)
L3 * 19.63 °C (67.33 °F)
78.50 °C (173.30 °F) 9.81°C (49.66 °F)
39.25°C (102.65 °F) 491 °C (40.84 °F)
19.63 °C (67.33 °F) 2.45°C (36.41 °F)
9.81°C (49.66 °F) 1.23°C (34.21 °F)
491 °C (40.84 °F) 0.61 °C (33.10 °F)
2.45°C (36.41 °F) 0.31°C (32.56 °F)
1.23°C (34.21 °F) 0.15°C (32.27 °F)
0.61 °C (33.10 °F) 0.08 °C (32.14 °F)
0.31°C (32.56 °F) 0.04 °C (32.07 °F)
0.15°C (32.27 °F) 0 0
0.08 °C (32.14 °F) 0 0
0.04 °C (32.07 °F) 0 0

The choice of setting of the dip switches 2 and 3 on the plug-in base gives two different tables.
(See chapter 5.1, volume 2 "General ")

‘ VAL

HOFD3 (4051)

HOF4E (3918)

HOA3C (2620)

HO0528 (1320)

HFAES6 (-1327)
HFA93 (-1389)

-53.27
-50 0 T(°C)
—
50 100 150
155.30

93C030D

Range least significant byte and UCZA/UCZB

Approximate function

T °C =0.0383 VAL
VAL =26.1096 T °C

VAL : input word after
conversion and linearity
correction.

T °C : temperature in
degree Celsius

Use the following formula to
get the temperature in
degree Fahrenheit :

F=decia2
5

ICST 08 A8

5.2.3-4

ABB Procontic CS31/Edition : 11.94 - FRCTL



A VAL

H7E98 (32408)

H7A70 (31344)

H51E0 (20960)

H2940 (10560)

HD730 (-10448)
HD498 (-11112)

-53.27 T
-50 0 (°C)
—
50 100 150
155.30

93C031D

Range most significant byte

The value of input selected by pressing the «TEST»
button can be displayed on the 6 led’s on the right.
These 6 led’s have the following meaning :

OO0 000O0

-54°C  -20°C
652°F  -4°F

+12 °C
+34.16 °F

+45 °C
+113 °F

+80 °C
+176 °F

+115°C
+239 °F

+148 °C
+298.4 °F

93C 033D

Each channel can be selected by pressing the «TEST»
button.

Channel 10 is always displayed after initialization until
otherwise selected.

Fault indication:

Led O : «Unit error »
Led 1 . «Bus error »
Led 4 . «Out of range »

Led 4 «OFF» : the channel is wired and
the temperature is in the due range.

: measure out of range or short circuit
detection (If VAL VAL MIN), or open
circuit detection (If VAL VAL MAX).

Led 4 «ON»

If an error occurs, (see chapter 9, volume 2,
«In case of failure »).

Approximate function

T °C =0.0048 VAL
VAL =208.33T °C

VAL : input word after
conversion and linearity
correction.

T °C : temperature in degree
Celsius

Use the following formula to
get the temperature in
degree Fahrenheit :

F=2oc+32
5

OO000O0O0

ICST 08 A8 230 VAC 10 VA @

ABB Procontic CS 31

93C032D
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5.2.4 ICST 08 A9
8 inputs PT 100, 8 bits

Analog Input remote unit

The analog input remote unit can be used
for measurement of temperature.
The inputs have to be connected to the PT 100 sensors
(2 or 3wires) according the IEC 751 standard (class Aand
class B).

The range of temperature is : 0 °C ... + 300 °C
(+32°F ... +572 °F)

Description of the unit front :

. Ten status led's:
- Eight yellow input status led's «10» to «I7»............ O
- Two green power supply led's «+ 5 V», «+ 15 V» .... []
. Six yellow led's to display the signal value of inputs.... []

o KTEST» push-button .........cccccviiiiii e, O
e Rederrorled ... O
o List Of €rror COdes......coovvniiiieeiiie e, O

The unit has to be mounted on a plug-in base ECZ

U D [

OOOOOO

o 1 2 3 4 5 6 7

ICST08 A9 230 VAC 10 \/A

ANALOGUE | REMOTE UNIT ABB Procontic CS 31

0e Uniterror 3 e 6e

A DD

YAV (114 1 e Buserror 4 @ Outofrange 7 o O
2e S5e

—
0 0 O

8 analog inputs per unit

93C072D

Power supply

Number of inputs per unit
Power supply isolation

Inputs opto-isolated

Power supply output
Maximum power consumption
Maximum power dissipation

Order number : FPR 333 5901

Weight (kg)

TECHNICAL CHARACTERISTICS

24 VDC 230 VAC/120 VAC
8 8

no yes (1500 VAC)

no no

no no

0.2A 10 VA

4.8 W 8W

R1012 R0016/R0014
0.25 0.43

ABB Procontic CS31/Edition : 11.94 - FRCTL 5.2.4-1 ICST 08 A9



INPUT SPECIFICATIONS

Nominal scale 0°C...+300°C (+32°F...+572°F)
Maximum value +300.5 °C (+572.9 °F)
Minimum value -5°C (+ 23 °F)
Offset 0°C (0 °F)
Resolution : 8 bits 1.2°C (2.16 °F)

Accuracy on full scale
(out of the allowance on sensor and for an ambient temperature

of the unit for 0 °C ... + 55 °C) (+ 32 °F ... + 131 °F)) +15°C (2.7 °F)
Allowance on sensor

- type A (IEC 751) % 0.75 °C on full scale (=1.35 °F)
- type B (IEC 751) + 1.8 °C on full scale (x 3.24 °F)
Ohmic value of the PT 100 sensor 100 ... 212.02

Temperature coefficient 100 ppm/ °C

Max refresh time 300 ms for 8 channels

» The different characteristics are available on the used
range 0°C ... 55°C (+ 32 °F ... + 131 °F) of the remote unit.
» The no linerarity of the sensor is compensated.

. Electrical connection
"3 wires" connection "2 wires" connection

Common schield for all PT 100 Sensors Common schield for all PT 100 Sensors

PT 100 / PT 100 /
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w
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. Initialization

- The unit initializes itself after power ON.
- The error led goes out after initialization.

The value of the analog input 10 is displayed on the 6 led's
on the right and the led's «+ 5 V» and «x 15 V» are

illuminated.

. Utilization

VARIABLES USED IN THE CENTRAL UNIT

In the case of UCZA/UCZB, the adresses 08 ... 14 are only allowed with the SCZ unit.

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description.

07 KR 91
CENTRAL UNITS 07 KR 31 07 KT 92 UCZA/UCZB PCZB
07 KT 93
Address xx on the 00 ... 05 00 ...05 even 00 ... 14 1...8
plug-in base ECZ 08 ...15
Switch N. 8 on
the plug-in base OFF ON OFF ON OFF
Input A EWxx, 00 EWxx, 08 EAxx, 00 EAxx, 08 I1AX0
B EWxx, 01 EWxx, 09 EAxx, 01 EAxx, 09 I1AX1
C EWxx, 02 EWxx, 10 EAxx, 02 EAxx, 10 1AX2
D EWxx, 03 EWxx, 11 EAxx, 03 EAxx, 11 1AX3
E EWxx, 04 EWxx, 12 EAxx, 04 EAXxx, 12 1Ax4
F EWxx, 05 EWxx, 13 EAXxx, 05 EAXxx, 13 IAX5
G EWxx, 06 EWxx, 14 EAxx, 06 EAxx, 14 I1AX6
H EWxx, 07 EWxx, 15 EAxx, 07 EAxx, 15 IAX7

ABB Procontic CS31/Edition : 11.94 - FRCTL
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Resolution 1.2 °C
Maximum
Minimum —-5°C

Bits of analog word

Input range 0 °C ... + 300 °C

300.5 °C

ANALOG INPUTS 8 BITS

(+32°F ... + 572 °F)
(2.16 °F)

(+ 572.9 °F)

(+ 23 °F)

Range least significant byte

B15
B14
B13
B12
B11l

and for central units UCZA/UCZB

B10
B9
B8
B7
B6
BS
B4
B3
B2
Bl
BO

—303.00 °C (513.40 °F)

*% *%

*% *%

*% *%
151.50 °C (304.70 °F)
75.75 °C (168.35 °F)
37.88°C (100.18 °F)
18.94 °C (66.09 °F)
9.47 °C (49.04 °F)
4.73°C (40.51 °F)
2.37°C (36.26 °F)
1.18 °C (34.12 °F)
0.59 °C (33.06 °F)
0.30 °C (33.54 °F)
0.15 °C (32.27 °F)
0.08 °C (32.14 °F)

Range most significant byte

—303.00 °C (513.40 °F)
151.50 °C (304.70 °F)
75.75 °C (168.35 °F)
37.88 °C (100.18 °F)
18.94 °C (66.09 °F)
9.47 °C (49.04 °F)
4.73 °C (40.51 °F)
2.37 °C (36.26 °F)
1.18 °C (34.12 °F)
0.59 °C (33.06 °F)
0.30 °C (32.54 °F)
0.15°C (32.27 °F)
0.08 °C (32.14 °F)

0 0

0 0

0 0

The choice of setting of the dip switches 2 and 3 on the plug-in base gives two different tables.
(See chapter 5.1, volume 2 «General »)

Approximate function
AVAL
T°C=0.074 VAL
HOFED (4077) VAL = 13,5135 T °C
HOFDC (4060) o
HOD38 (3384) VAL : input word after
conversion and linearit
HOABE (2702) correction. !
HO7EE (2030) T °C : temperature in
H0549 (1353) degree Celsius
HO2AD (685) Use the following formula to
T(°C) et the temperature in
614 0 g p
— degree Fahrenheit :
B 50 100 150 200 250 300
HFFAE (-82) 0167 °F :%’c +32
Range least significant byte and UCZA/UCZB
ICST 08 A9 524-4 ABB Procontic CS31/Edition : 11.94 - FRCTL



‘VAL

H7F68 (32616)
H7EEO (32480)

H69CO (27072)

H5470 (21616)

H3F70 (16240)

H2A48 (10824 )

H1568 (5480) (OTC)
614 0
- 50 100 150 200 250 300
HFD70 (-656) 30167

93C 074D

Range most significant byte

The value of input selected by pressing the «TEST»
button can be displayed on the 6 led's on the right.
These 6 led's have the following meaning :

Approximate function

T °C =0.00925 VAL
VAL =108.108 T °C

VAL : input word after
conversion and linearity
correction.

T °C : temperature in degree
Celsius

Use the following formula to
get the temperature in
degree Fahrenheit :

F=2oc+32
5

©O000O0

-12°C +38 °C +88 °C
+10.4°F +100.4 °F +190.4 °F

+140 °C
+284 °F

+190 °C
+374 °F

+245 °C
+473 °F

+298 °C
+568.4 °F

93C075D

%

O0000OO0O

ICST08 A9 230 VAC 10 VA @

ABB Procontic CS 31

93 C 076 D

Each channel can be selected by pressing the «TEST»
button.

Channel 10 is always displayed after initialization untill
otherwise selected.

Fault indication:

Led O : «Unit error»
Led 1 . «Bus error»
Led 4 . «Out of range»

Led 4 «<OFF» : the channel is wired and
the temperature is in the due range.

: measure out of range, or short circuit
detection (if VAL VAL MIN), or open

circuit detection (if VAL VAL MAX).

Led 4 «ON»

If an error occurs, (see chapter 9, volume 2
«In case of failure» ).

5.2.4-5
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5.2.5 Analog Input Module ICDT 08 B5
8 inputs, configurable for temperature sensors or as voltage inputs
24 V DC, CS31 system bus connection electrically isolated

leeo lpeveoeoedeeeaedl (O

=S ininininininisisieinisieis=sinin
@\ EEEEEEEE CEEEEEEEEE /@

gfﬁﬂ?‘m—@

ABB Procontic CSS1
ICDT 08 B5

L] L] .
ADD 3 : . >
FAIDED

FUSUBRRIRS

EE=G=RURURURRIREUR)EIR)EIR)SSE RN
@@@@@@@@@@@@@@@@@@@ /

Fig. 5.2.5—1: Analog input module ICDT 08 B5

Contents ® The range of + 5V is also suitable for measuring
Intended puUrpoSe . ........oooves 525 1 0...20 mA, if an external shunt of 250 Q is used.
Display and operating elements
onthe frontpanel ..................... 525-1
Electrical connection . ..................... 525-1
Configuration ............................ 525-3
Measuring ranges of the input channels .. ... 5.25- 4
Adressing . ... 5.2.5-10
Normal operation . ........................ 5.2.5-10
Diagnosisand displays . ................... 5.2.5-10
Technicaldata ........................... 5.2.5-12
Front foil and outline dimensions . . ...... 5.2.5-16

Intended purpose

The analog input module ICDT 08 B5 is a remote module

on the CS31 system bus. It has 8 analog input channels

with the following features:

® The channels are configured in pairs for the
connection of the following temperature or voltage
sensors:

e +10V / +5V [/ +500mV / +50 mV
e 4..20 mA (with an external 250 Q shunt)
e Pt100/ Pt1000 with linearization
¢ Thermocouples of types J, Kand S
with linearization
¢ Only electrically isolated sensors may be used.

ABB Procontic CS31/Issued: 09.95 5.25-1 ICDT 08 B5 E




® The configuration of the input channels as well as the
setting of the module address are performed at DIL
switches.

The ICDT 08 B5 module uses one address in the word
input range of 0...6. Each of the 8 channels needs 16 bits.

The module is supplied with 24 V DC. The CS31 system
bus connection is electrically isolated from the remaining
module components.

The module offers a number of diagnosis functions (see
chapter "Diagnosis and displays”). A self—calibration is
carried out cyclically by the module’s internal control
circuit.

Display and operating elements on the
front panel

@ 8 green LEDs for channel selection and diagnosis,
8 green LEDs for a rough display of an analog
channel

@ List of diagnosis information belonging to the LEDs,
if they are used for diagnosis

(3) Red LED for error message
(4) Test button

Electrical connection

The module is mounted on a 15-mm-high DIN rail or
fastened with 4 screws. The following figure shows the
electrical connection of the analog input module.

ICDT 08 B5

5.2.5-2

ABB Procontic CS31/Issued: 09.95



Connection examples for temperature sensors Temperature-depende
nt resistors

CS31 Unused channels
system bus \/——ﬁ——\/——ﬁ— must be terminated
The a AN as follows:

. Pt100 by 120 Q
terminals

i 3 3 Pt1000 by 1200 Q
SHIELD of N\ //// others by 0Q

N
n

SHIEL
BUS
BU

U+

the CS31 (wire
system bus .
and PE of VOV |V VVLYOQQYQ| iumper
the power T2 ¢ 456 7 8 91011121314151617 Only one of
supply have - ol L[, ol + ol + ol +f these two
no o @ @ gl 3 o 2l 3] 2] 21 5| 5| 2 5 of 4| 2 -
connection 5l al 3 = current sinks
inside the W W W W may be used
module CS31 —T——|_ at the same
' system < time. The
g .
Electrical bus I E 2, umsae;c?r:?;be
isolation a used for the
EAN,00 [EAN,O01 [EAN,02 | EAN,03 § channels
There is no EA 00...03.
electrical T
isolation A/D conversion and linearization
between the Diagnosis functions
analog part Bus coupling
and the Only one of
power supply . >l 9 A these two
Lo 1p) .
(L+/M). A %2 |eanos|Eanos|Eanoe|EAno7| Z current sinks
< may be used
DC/DC [] + < at the same
g E time. The
€
e T 5 13 | | e
— | mayonlybe
the analog L L L D used for the
part — ~ channels
A EEEEEEEEEEERE EA04..07.
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
DDV DDDDDDDDDQDDDD
Unused channels
A must be terminated
+ Y as follows:
24V DC * i 3 4 Pt100 by 120 Q
_ PE el Ly Pt1000 by 1200 Q
others by 0 Q
| 1 5 on Thermocouples Voltage sensors (wire jumper)
itch i .
Sg;tﬁin%ear cabinet é—) The terminals of all temperature and voltage sensors have to
be electrically isolated from their mounting environment. The
Note: The process supply voltage cable shields of the sensor cables are connected to the switchgear
has to be included into the earthing cabinet earthing when the cables enter the switchgear cabinet.

concept of the installation (e.g. by
earthing the minus pole of the
power supply unit).

The configuration of the input channels as well as the setting of the
module address are performed at DIL switches (see next page).

Fig. 5.2.5-2: Electrical connection of the analog input module ICDT 08 B5
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Configuring the input channels and setting the module address on the CS31 system bus

The measuring ranges are set in pairs (i.e. always for two channels together) at the DIL switches 1 and 2. The
setting on the address DIL switch determines the module address, the analog value representation and the type
of line frequency suppression (50 Hz or 60 Hz or none).

The switches are under the cover on the right side of the module housing. The following drawing illustrates the
setting modes.

Thermocouple of type K with linearization OFF=a  ON=b

Thermocouple of type S with linearization Line frequency suppression
alm 50 Hz

esenved WFLITTTT] coHe
reserved
reserved EETTT]] reserved (do not select)

DIL switch 1 DIL switch 2 Address DIL switch
123456 78 123456 738 123456 728
ON EEN M = = = [l ON
OFF| |l B N[N [N B BNm H| | OFF
| ~1
N A N A N J
Y . Y Y . Y Y Printed
Measuring range Measuring range Module address circuit board
of channel | of channel of channel | of channel | |Analog value representation
Oand1 2and 3 4 and 5 6and7 Line frequency suppression
N A )\ A J o\ J
Y Y Y Y Y
glglglg +/-10V 12345678 on
glglg]™] +/~ 5V or 0...20 mA (with a 250 ohms shunt) nla"mlul""lu]| oFF
wls”ls] +/-500mV L OFF: Channel No. < 7
m™® +-50mv ON: Channel No. > 7
ala] Pt100 with linearization Bit significance 1 | Module
o N Bit significance 2 | address;
a"a] Pt1000 with linearization | Bit significance 4 [ bit signi-
o""a reserved L Bit significance 8 J ficances
=™"¥ Thermocouple of type J with linearization L Analog value representation
Clnlnlsl
Cluln
Elnllal
Elul

[
|
EH
3]

B reserved _ _
HHHE 4...20 mA (with a 250 ohms shunt) T.he'njodule address is thg sum of those bit
} _ significances whose switches are set to
“E=® No evaluation of channels. For getting more speed, | oN.
it is a good idea to set the switches in this way, if Example: Switches 6 and 7 ON
pairs of channels are unused. Module address: 2 + 1 = 3

Specifications of the platinum temperature sensors Pt100/Pt1000:

Pt100 = Platinum 100 Q at0 °C Measuring range -50...400 °C  Current sink 2 mA

Pt1000 = Platinum 1000 Q at 0 °C Measuring range -50...400 °C  Current sink 0.2 mA
Specifications of the thermocouples of types J, K and S:

TypeJ = Fe—-CuNi 0...1200 °C Iron / Copper—Nickel +=Fe — = CuNi
Type K = NiCr-NiAl 0...1372°C Nickel-Chromium/Nickel-Aluminium + = NiCr — = NiAl
Type S = Ptl0Rh-Pt 0...1600 °C Platinum—10% Rhodium / Platinum + = Pt10Rh —-=Pt

Fig. 5.2.5-3: Configuration of the input channels and setting of the module address on the CS31 system bus
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Measuring ranges of the input channels

All input signals are evaluated as differential signals. The
sensor signals are connected double—pole to the inputs
U+ and U- (for examples see Fig. 5.2.5-2). The
relationship between the input signals and the output
numerical values is shown in the figures 5.2.5-7 to
5.2.5-9. All unused channels have to be short—circuited
(see also the termination of unused inputs configured as
Pt100/Pt1000 channels).

+10V / +5V / +500 mV / + 50 mV

The set measuring range is converted into the numerical
number range without linearization in the following way:

Analog representation a: —4095 ... 0.... +4095
Analog representation b: —32760 ... 0....+32760

If input voltages overflow the measuring range, the
overflow number of +32767 is output. If the input voltage
underflows the measuring range, the underflow number
of —32767 is output. In both cases, an error message is
sent via the CS31 system bus.

All unused channels have to be short—circuited.

4..20 mA/0...20 mA

The following configurations can be set:
Measuring range  Setting

4..20 mA 4..20 mA
0...20 mA +5V

The two input terminals have to be circuited in parallel
with a 250 Q shunt in both cases.

All unused channels have to be short—circuited.

Pt100 / Pt1000

When resistance thermometers are used, a constant
current must flow through their sensor resistors in order to
build a voltage drop necessary for the evaluation in the
module. The analog module provides two constant
current sinks for this purpose.

The two following figures show configurations with Pt100
and Pt1000 resistance thermometers. The module
linearizes the temperature-resistance curves if channels
configured for Pt100/Pt1000. The accuracy of the
integrated current sinks of 2 mA and 0.2 mA is also
compensated in these measuring configurations.

The following three paragraphs describe the allocations
of the integrated current sinks:

Resistance thermometers which are connected to the
terminals 5 to 15 (channels EA n,00 to EA n,03), may use
only one of the two sinks at the terminals 16 or 17 (2 mA
or 0.2 mA).

Setting for Pt100 with linearization: [g[®g[g

T T

QOO

4 5 6 7 8 9 1011121314151617

RE] I O|+ il o +| 1| ©

o1 D 21 DO 2 Z21 21 O Z2
+ — + — + —
+

EAnN,00 |[EANn,01 |[EAN,02 | EAN,03

+|
o o] 4| L
+ —

10..

2 mA
0.2 mA

AGND

Only one of these two current sinks may be used
at the same time. The used sink may only be
used for the channels EA 00...03.

Fig. 5.2.5-4: Connection of Pt100 sensors

Setting for Pt1000 with linearization

o al"

Pt1000 Pt1000 Pt1000 Pt1000
LT
AN

VOOV

4 5 6 7 8 9 1011121314151617

RE] I Ol +| a] O +| u| o =+
o o] 4| L
+ —

o O 21 O 2 21 O O 2
+ - + - + -
+

EAnN,00 |[EAN,01 |[EAN,02 | EAN,03

10..

2 mA
0.2 mA

AGND

Only one of these two current sinks may be used
at the same time. The used sink may only be
used for the channels EA 00...03.

Fig. 5.2.5-5: Connection of Pt1000 sensors

ABB Procontic CS31/Issued: 09.95
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Resistance thermometers which are connected to the
terminals 24 to 34 (channels EA n,04 to EA n,07), may
use only one of the two sinks at the terminals 35 or 36
(2 mA or 0.2 mA).

Use of Pt100 and Pt1000 sensors at the same time is
possible. One group of the sensors (e.g. Pt100) can be
connected to the upper terminals, the other group (e.g.
Pt1000) to the lower terminals.

The terminals 7, 10, 13, 26, 29 and 32 (labelled with NC)
can be used as connecting tags for the current loops (see
also Fig. 5.2.4-2).

Independent of the analog representation a or b, the
measuring range of —-50°C...400°C is allocated linear to
the number range of —1022...+8190 (see also the figures
5.2.5-7 t0 5.2.5-9).

If input voltages overflow the measuring range, the
overflow number of +32767 is output. If the input voltage
underflows the measuring range, the underflow number
of —32767 is output. In both cases, an error message is
sent via the CS31 system bus.

If a broken wire (open circuit) occurs in the current loop,
the number —32767 is output. If a broken wire (open
circuit) occurs in the sensor line, the number +32767 is
output. In both cases, an error message is sent via the
CS31 system bus.

If unused Pt100/Pt1000 channels would be connected to
a wire jumper, its resistance of 0 Q would pretend the
measuring value of a very low temperature. As a result,
the error message "Underflow” would be output. In order
to prevent such error messages, unused Pt100/Pt1000
channels should be terminated as follows:

Pt 100
Pt 100

by a resistor of 120 Q
0 by aresistor of 1200 Q

Connection of other
temperature—dependent resistors

In principle, all temperature—dependent resistors can be
connected to the module instead of Pt100/Pt1000
sensors. As configurations, the settings + 5V, + 500 mV
and + 50 mV are suitable. If necessary, the linearization of
the temperature—resistance curve must be performed
with the PLC program. The integrated current sinks can
be used. In doing so, the following has to be observed:

— The voltage drop over all resistors circuited in series
may not be greater than

7 V (using the current sink of 0.2 mA),

2.5V (using the current sink of 2 mA).

— The tolerance of the integrated current sinks is
+ 1,5 %. There is no compensation by the module in
this application. This is a difference compared with
the Pt100/Pt1000 settings.

Thermocouples of types J, Kand S

The thermocouples are connected directly or via
compensation wires to the terminals U+ and U-. The
correct polarity must be observed by all means.

The reference junction temperature sensor is integrated
in the module near the terminals. When evaluating the
absolute temperature, the terminals are considered as
the reference junction.

Configuration (see Fig. 5.2.5-3)

Type J with linearization
Type K with linearization

Type S with linearization

TypeJ Typed TypeK TypeK

41:i\7 + Il + Il +

DNUR DR UL URUNUN U URURURURY,
56 7 8 91011121314151617

O +| 1| O +| 1] O +| 1
Z| D zZ|l O Zl o o 4 4L
+ —

2l O -] -]
+ - + — + —
<
€
o~

EAN,00 |[EAN,01 |EAN,02 | EAN,03

+ |

+—T 10...3 IS 69

0.2 mA

AGND

Fig. 5.2.5-6: Connection of 2 J-type and
2 K-type thermocouples

The thermoelectric voltage generated by the
thermocouples is converted into binary values inside the
module and then linearized according to the
thermocouple type. In order to get the absolute
temperature, the temperature of the reference junction is
added.

Independent of the analog representation a or b, the
measuring range is allocated linear to the number range
as follows (see also the figures 5.2.5-7 t0 5.2.5-9):

Type J: 0°C...1200°C Number range 0...24576
Type K:  0°C...1372°C Number range 0...28096
Type S: 0°C...1600°C Number range 0...32760

ICDT 08 B5
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If input voltages overflow the measuring range, the
overflow number of +32767 is output. If the input voltage
underflows the measuring range, the underflow number
of —32767 is output. In both cases, an error message is
sent via the CS31 system bus. Temperatures lower than
0°C are evaluated as "Underflow”.

If a broken wire (open circuit) occurs, the number —32767
is output. In addition, an error message is sent via the
CS31 system bus.

All unused channels must be short—circuited.
Note:

Since L type thermocouples (Iron/constantan, Fe—CuNi
according to DIN 43710) are similar to J type
thermocouples, they also can be used in the temperature
range of 0...900 °C. The slightly greater thermal Emf
generated by the L type thermocouple, however,
pretends a little higher temperature. The following table
illustrates this fact (all temperature data is referred to a
reference temperature of 0 °C):

Temperature  Temperature evaluated by the modu-
at the mea- le, if an L type thermocouple is used
suring point instead of a J type thermocouple
25°C 25.63 °C
50 °C 51.23°C
100 °C 101.89 °C
200 °C 203.13°C
400 °C 405.69 °C
600 °C 609.78 °C
900 °C 920.41 °C

Configuration "Unused channel”

If channels are unused in pairs, it is useful to omit them
from the acquisition of the measured value and
processing in the software. The other channels are
processed faster then. Figure 5.2.5-3 shows how to set
the configuration "No evaluation of channels”.

Relationship between the measuring values and the
arrangement of the bits in the 16-bit word
according to the analog representations a and b

The measuring ranges for the analog channels are
configured in pairs (i.e. always for 2 channels together),
see Fig. 5.2.5-3. If an overflow or an underflow occurs, or
if an open circuit is detected, the numbers +32767 or
—32767 are output.

The following three figures illustrate the evaluation
functions of the module.

ABB Procontic CS31/Issued: 09.95
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Analog representation / measuring range Bit No. in the 16—bit word

* 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

a -100|-100|-100|-100| 50 | 25 [12.5]6.25]|3.13|1.56|0.78|0.390.20 | 0.10 | 0.05 | 0.02
% % % % % % % % % % % % % % % %

(T200)

g
+10V —10V (sign) 5V 2.5V 1.25V 625mV 313mV 156mV 78mV 39mV 20mV 10mV 5mV 2mV
+ 5V -5V (sign) 2.5V  1.25V 625mV 313mV 156mV 78mV 39mV 20mV 10mV 5mV  2mV 1mV
+0.5V -500mV (sign) 250mV 125mV 63mV 31mV 16mV 7,8mV 39mV 2mV 1mV 0.5mV 0.2mV 0.1mV
+50mV -50mV (sign) 25mV 12.5mV 6.3mV 3.1mV 1.6mV 0.8mV 0.4mV 0.2mV 0.ImV 0.05mV0.02mV0.01mV
Bit values —4096 (sign) 2048 1024 512 256 128 64 32 16 8 4 2 1

Analog representation a, measuring ranges + _ 10V, +5V, +500 mV, +50 mV, 12 bits resolution plus sign
the value range from —100...+100 % corresponds to the numbers FO01  ...0FFFy (—4095...+4095),
Overflow: 7FFF y (32767), Underflow: 8001 y (-32767)

* 15 14 13 12 11 10 9 8 7 6 5 4 3 2
b —-100| 50 | 25 [125(6.25|3.13|1.56|0.780.39|0.20|0.10[0.05(0.02f 0 |O
% % % % % % % % % % % % %
(CS31) Sign
+10V -10v 5V 25V 1.25V 625mV 313mV 156mV 78mV 39mV 20mV 10mV 5mV 2mV 0 0 0
+ 5V -5V 25V 1,25V 625mV 313mV 156mV 78mV 39mV 20mV 10mV 5mV  2mV  1mV 0 0 0
+0.5V -500mV 250mV 125mV 63mV 31mV 16mV 7.8mV 3.9mV 2mV 1mV 05mV 0.2mV 0.lmV 0 0 O
+50mV ~ —50mv 25mV 12.5mV 6.3mV 3.1mV 1.6mV 0.8mV 0.4mV 0.2mV 0.1mV 0.05mV0.02mvV0.0lmV 0 0 0
Bit values —32768 16384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 21
Analog representation b, measuring ranges + _10V, +5V, +500 mV, +50 mV, 12 bits resolution plus sign,
the value range from —100...+100 % corresponds to the numbers 8008  n...7FF8y (—32760...+32760),
Overflow: 7FFF  (32767), Underflow: 8001 . (-32767)
a. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
or -100| 50 | 25 |125(6.25|3.13|1.56|0.780.39|0.20 | 0.10 | 0.05 | 0.02 | 0.01 |0.005] O
b % % % % % % % % % % % % % % %
Sign
Pt100 -1600°C 800°C 400°C 200°C 100°C 50°C 25°C 12.5°C 6.25°C 3.13°C 1.56°C 0.78°C 0.39°C 0.2°C 0.1°C 0
Pt1000
Thermo-
0  800°C 400°C 200°C 100°C 50°C 25°C 12.5°C 6.25°C 3.13°C 1.56°C 0.78°C 0.39°C 0 0 o0
couples
Bit values —32768 16384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1

Analog representation a/b, measuring ranges for Pt100/Pt1000 with 12 bits resolution plus sign,

the value range from —50...+400 °C corresponds to the numbers FC02 4...1FFEy (-1022...+8190),
Overflow / open circuit in the sensor line: 7FFF  ( (32767),

Underflow / open circuit in the current loop: 8001 (-32767)

Analog representation a/b, measuring ranges for thermocouples with 12 bits resolution without sign,
the value range from 0...+1600 °C corresponds to the numbers 0 R...7FF84 (0...+32760)
Overflow: 7FFF  (32767), Underflow / open circuit: 8001 p (—32767)

Fig. 5.2.5-7: Relationship between the measuring values and the arrangement of the bits in the 16—bit
word according to the analog representations a and b
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Relationship between the measuring value and the output number,
Voltage input (analog representation a, T200)
+32767 T7FFF Error
+4095 OFFF
Analog
Conversion formula representation
for voltages: a
100 % of input voltage +2048 0800
produces a number of 4095,
i.,e. 1 % more input voltage
increases the output number
by 40.95
°- 0 0000
)
(]
[}
(]
(]
. —2048 F800
<,
E,
8 []
-0
<
: ~4095 F001
< -32767 8001 Error
—100 % -50 % 0% +50 % +100 % Measuring range
-10V -5V oV +5V +10V +-10V
-5V -25V oV +25V +5V +/-5V
-500 mV —250 mV oV +250 mV +500 mV +/- 500 mV
-50 mV -25mV oV +25 mV +50 mV +/- 50 mV
—-20 mA -10 mA 0 mA +10 mA +20 mA 0...20 mA (+/- 20 mA)
4 mA 12 mA 20 mA 4..20 mA
(<2mA = Cut wire)
Fig. 5.2.5-8: Relationship between the measuring value and the output number (part 1)

ABB Procontic CS31/Issued: 09.95 5.25-9 ICDT 08 B5 E



Relationship between the measuring value and the output number, voltage input
(analog representation b), temperature input (analog representation a or b)

Conversion formula +32767 7FFF E
for temperatures: rror
P +32760 7FF8 +1600 °C
A temperature of 1600 °C +28096 6DCO +1372 °C
produces a number of 32760, +24576 6000 +1200 °C
i.e. +1K increases the output
number by 20.48
< —— +16384 4000 +800°C
Output number = c
§/°C x20.48 ] +8192 2000  +400 °C
Conversion formula <
for voltages: /.- 0 0000 0°C
100 % of input voltage / - -1022 FCO2 -50°C
produces a number of 32760, :
i.e. 1 % more input voltage '
increases the output number '
by 327.6 ' —— -16384 CO000
L}
L}
(]
L}
(]
. —32760 8008
4 —-32767 8001 Error
— /
—100 % -50 % 0% +25% +50% +100 % Measuring range
-0V -5V oV +5V +10 V +-10V
-5V 25V oV +25V +5V +-5V
-500 mV -250 mV oV +250 mV +500 mV +/— 500 mV
-50 mV -25mV oV +25 mV +50 mV +/- 50 mV
-20 mA -10 mA 0 mA +10 mA +20 mA 0...20 mA (+/- 20 mA)
4 mA 12 mA 20 mA 4...20 mA
(<2 mA = Cut wire)
-50°C 0°C +400°C Pt 100 -50...+400 °C
-50°C 0°C +400°C Pt 1000 -50...+400 °C
0°C +800 °C +1200 °C Type J 0...1200 °C
0°C +800 °C +1372°C Type K 0...1372°C
0°C +800 °C +1600 °C Type S 0...1600 °C

Specifications of the platinum temperature sensors Pt100/Pt1000:

Pt100 Platinum 100 Q at 0 °C —50...400 JIC  Current sink 2 mA

= Measuring range
Pt1000 = Platinum 1000 Q at 0 °C —50...400 ¢JC  Current sink 0.2 mA

Measuring range

Specifications of the thermocouples of types J, K and S:

TypeJ = Fe—-CuNi 0...1200 °C Iron / Copper—Nickel +=Fe — = CuNi
Type K = NiCr—-NiAl 0...1372°C Nickel-Chromium/Nickel-Aluminium + = NiCr — = NiAl
Type S = Ptl0Rh-Pt  0...1600 °C Platinum—10% Rhodium / Platinum + = Pt10Rh —=Pt

Fig. 5.2.5-9: Relationship between the measuring value and the output number (part 2)

ICDT 08 B5 5.2.5-10
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Addressing

An address has to be set on each module, so that the
central unit can access the inputs and outputs correctly.

A detailed description concerning the item
"Addressing” is contained in the chapters
"Addressing” of the central units and couplers. For
setting the analog format (representation a and b) see
Fig. 5.2.5-3.

The switches for setting the address are under the cover
on the right side of the module housing (see Fig. 5.2.5-3).
If the central units 07 KR 31, 07 KT 31, 07 KR 91, 07 KT
92 and 07 KT 93 are used as bus masters, the following
address allocations are valid:

Central units 1/
2 /07 KT 93

The address DIL switch No. 8 is set to OFF

(recommendation):
Chan. Chan.
EO EW xx,00 E4 EW xx,04
El EW xx,01 E5 EW xx,05
E2 EW xx,02 E6 EW xx,06
E3 EW xx,03 E7 EW xx,07

The address DIL switch No. 8 is set to ON:

Chan. Chan.

EO EW xx,08 E4 EW xx,12
El EW xx,09 ES EW xx,13
E2 EW xx,10 E6 EW xx,14
E3 EW xx,11 E7 EW xx,15

xx: Group number of the address, set on the
address DIL switch with the switches 4...7.
Recommended addresses with 07 KR 31/
07 KT 31/07 KR 91 /07 KT 92 /07 KT 93
as bus master: 00....05

The module uses 8 analog inputs on the CS31 system
bus.

Normal operation

® The module initializes itself after power ON. During
initialization all LEDs are ON.

e If the CS31 system bus does not run, the LED (3)
flashes. The error LED also light up, if an error occurs
during initialization.

Diagnosis and displays
The module ICDT 08 B5 offers the following diagnosis
functions:

® Detection of open circuit
Pt100/Pt1000 temperature
thermocouples are used

(broken wire), if
sensors or

e Storing and holding ready this information for
interrogation (error type and error location)

e Detection of an error inside the module
e Detection of a transmission error

If one of these errors is detected, the red error LED lights
up. The error message is then sent to the central unit
or to the coupler.

® Open circuit (cut wire)

Error class 4 (FK4) M 255,14
Error number: 09 > MW 255,08
Device type: 05 - MW 255,09)
Group number (address): —> MW 255,10
Channel number: - MW 255,11
e Overflow (out of range)

Error class 4 (FK4) M 255,14
Error number: 10dec. —> MW 255,08
Device type: 05 —> MW 255,09)
Group number (address): —> MW 255,10
Channel number: - MW 255,11

By means of the test button all diagnosis functions can be
selected for each channel. Pressing the test button the
first time the channel O is selected: LED 0 flashes.

LED

Fig. 5.2.5-10: LEDs for displaying channel

selection and diagnosis

When releasing the test button, the error information
belonging to this channel is displayed by the green LEDs

ABB Procontic CS31/Issued: 09.95
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Meaning of the LEDs if lighting up: Minimum and maximum values are:

0 Error inside the module (Unit error)
1 Error on the CS31 system bus (Bus error)
2 notused Configuration Min. value Max. value
3 Open circuit (Cut wire) all LEDs OFF | all LEDs ON
4  Overflow (Out of range)
5 not used +/-10V =10V +10V
6 notused +/-5V -5V +5V
7 notused +/— 500 mV 500 mV +500 mV
The meaning of the diagnosis LEDs is labelled on the +/— 50 mV 50 mV +50 mV
front panel of the module in English. +/— 20 MA 20 mA +20 MA
The error messages on the module and in thg cgntral unit 0V /0mA=4LEDs ON
are reset again, when the errors have been eliminated, no
new errors have occurred and the error elimination has
been acknowledged. 4...20 mA 4 mA 20 mA
Acknowledging an error after error elimination: 12mA =4 LEDs ON
® by pressing the test button for a period of
yP 9 P Pt100 —50°C —400°C
ca. 5 seconds or R R
Pt1000 -50°C —-400°C

e with the PC or

0°C=1LEDON

e with the PLC program in the central unit

Pressing and releasing the test button further times, the Thermocouple type J 0°C +1600°C
test procedure repeats for all of the other input channels. Thermocouple type K 0°C +1600°C
After calling information from the last channel, a lamp test Thermocouple type S 0°C +1600°C

is carried out by pressing the test button the next time. All
LEDs of the module must light up. After that, the positions
of the address DIL switches (module address on the
CS31 system bus) is displayed for a period of ca. 5 Fig 5.2.5-12:  Minimum and maximum values
seconds. LED 0 shows the position of switch No. 1 (LEDs for the analog display

0 to 7 belong to the switches 1 to 8).

800°C =4 LEDs ON
| |

Display of an analog value

When the test button is not pressed, 8 LEDs display the
analog value of one selected channel roughly. Meaning of
the LEDs:

all LEDs OFF —> minimum value
all LEDs ON —> maximum value

LEDs |0 O O 0O O 000

Analog value

Fig. 5.2.5-11: Display of an analog value
with LEDs

E ICDT 08 B5 5.2.5-12 ABB Procontic CS31/Issued: 09.95



Technical data ICDT 08 B5

In general, the technical system data listed in volume 2 of the system description ABB Procontic CS31 are valid for all
modules and central units. Additional data or data which are different from the system data are listed as follows.

General data of the module

Admissible temperature range, module in operation
Rated supply voltage

Current consumption

Power dissipation

Overvoltage category

Protection against reversed
connection of supply voltage

Conductor cross section
for the removable terminal blocks

Number of analog input channels

Electrical isolation

Address setting and configuration

Diagnosis

Operating and error displays

Mechanical dimensions
Weight

Order No.

Technical data of the analog inputs
Number of channels per module
Electrical isolation

Line frequency suppression

Input signal delay

Line frequency suppression (software filter)

0...65°C
24V DC
max. 0.15 A
max. 3 W

Il according to IEC 1133, part 2 (system data)

yes

max. 2 x 2.5 mm?2

8

CS31 system bus interface
from the remaining module components

with DIL switches located under the cover on the right
side of the module housing

see chapter "Diagnosis and displays”

17 LEDs altogether,
see chapter "Diagnosis and displays”

120 x 140 x 85 mm
450 g
GJR5 2516 00 R101

(applies for all settings)

8 (configurable in pairs)

versus the CS31 system bus interface
configurable for 50 Hz or 60 Hz or none
0 (no RC combination)

20.0 ms with 50 Hz line frequency
16.7 ms with 60 Hz line frequency

Permissible overvoltage at the inputs max. +/— 30 V
Refresh time per channel
incl. input delay and conversion time
— line frequency suppression 50/60 Hz typ. 100 ms
— no line frequency suppression typ. 30 ms
— if thermocouples are used
with line frequency suppression 50/60 Hz typ. 150 ms
The total refresh time will be shorter if not all of
the channels are used (for configuration see
Fig. 5.2.5-3).
ABB Procontic CS31/Issued: 09.95 5.2.5-13 ICDT 08 B5



Voltage input
Input impedance

Measuring ranges rated values

Permissible overvoltage at the inputs

Resolution
Total error

Unused channels

Current input 0...20 mA / 4...20 mA

> 1 MQ

+/-10V, +/~5V, +/-500 mV, +/-50 mV
max. +/— 30 V

12 bits + sign

< +0.5 % of full scale

have to be short—circuited

By terminating the input terminals with a shunt, the voltage input can also be used for input currents. The following

specifications are valid:

Current measuring range

Selected measuring range

Required external shunt

Permissible overvoltage at the inputs
Destruction limits of the shunt

Total error

Pt100/Pt1000 input

Evaluation range with linearization

Resistance of the sensors within the evaluation range
Pt100
Pt1000

Resolution

Permissible total line resistance of
both current—carrying lines

Evaluation error within the range of —50...+400°C
(linearity, linearization, temperature range,
resolution, adjustment)

Constant current sinks for the sensors
Pt100
Pt1000

Power dissipation in the sensor

Pt100 temperature = 0°C
temperature = 400°C
temperature = 0°C
temperature = 400°C

Pt1000
No-load voltage of the current output
Permissible total voltage drop at the sensors and

lines circuited in series

Cable length, if cables have been laid in parallel

0...20 mA 4..20 mA
+/-5V 4..20 mA
250 Q 250 Q

max. +/— 30 V max. +/— 30 V

depends on its own specifications

< +0.5 % of full scale + tolerance of the shunt

-50°C...+400°C

80.31 Q...247.04 Q
803.1 Q...2470.4 Q

12 bits + sign (1 LSB = 0.1°C)

max. 50 Q per sensor (in 4—wire configuration)

Pt100: +/-0.5 % of full scale
Pt1000: +/— 1.0 % of full scale

2 mA
0.2 mA

0.4 mW
1.0 mW
0.04 mw
0.1 mwW

<+15V

max. 7,0 V (current sink 0.2 mA is used)
max. 2,5 V (current sink 2.0 mA is used)

shielded max. 50 m
two-core shielded and cross section > 0.5 mm? max. 200 m
E |CDT 08 BS 525—14 ABB Procontic CS31/Issued: 09.95




Unused input channels:

If unused Pt100/Pt1000 channels would be connected to a wire jumper, its resistance of 0 Q would pretend the
measuring value of a very low temperature. As a result, the error message "Underflow” would be output. In order to
prevent such error messages, unused Pt100/Pt1000 channels should be terminated as follows:

Pt 100 by a resistor of 120 Q
Pt 100 0 by aresistor of 1200 Q
Connection of other temperature—dependent resistors:

In principle, all temperature—dependent resistors can be connected to the module instead of Pt100/Pt1000 sensors. As
configurations, the settings + 5 V, + 500 mV and + 50 mV are suitable. If necessary, the linearization of the
temperature—resistance curve must be performed with the PLC program. The integrated current sinks can be used. In
doing so, the following has to be observed:

— The voltage drop over all resistors circuited in series may not be greater than
7 V (using the current sink of 0.2 mA),
2.5V (using the current sink of 2 mA).
— The tolerance of the integrated current sinks is + 1,5 %. There is no compensation by the module in this application.

This is a difference compared with the Pt100/Pt1000 settings.

Connection of thermocouples

Possible thermocouples types J, Kand S

Evaluation range with linearization

TypeJ  Fe—CuNi 0°C...+1200°C  at 0...57.942 mV
Type K NiCr—NiAl 0°C...+1372°C at 0...41.269 mV
Type S  Ptl1ORh-Pt 0°C...+1600°C  at O0.... 9.585 mV

The module has an internal reference junction. The
temperature value of this junction is added to the
temperature measured by the thermocouple.

Resolution 12 bits + sign (1 LSB = 0.4°C)

Evaluation error within the range of 0...+1600°C +/— 0.5 % of full scale
(linearity, linearization, temperature range,
resolution, adjustment)

Cable length, if cables have been laid in parallel

shielded max. 50 m
two-core shielded and cross section > 0.5 mm? max. 200 m
Unused channels have to be short—circuited

Connection to the ABB Procontic CS31 system bus
Interface standard EIA RS-485

Electrical isolation versus supply voltage and inputs

Mechanical data

Mounting on DIN rail according to DIN EN 50022-35, 15 mm deep.
The DIN rail is located in the middle between the upper
and the lower edges of the module.

Fastening by screws using 4 M4 screws.

Width x height x depth 120 x 140 x 85 mm
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Wiring method by removable terminal blocks with screw-type

terminals,
conductor cross section max. 2 X 2.5 mm?

Weight 450 g

Outline dimensions (for mounting) see the drawing on the next page

Mounting hints

Mounting position vertical, terminals above and below

Cooling The natural convection cooling must not be hindered by
cable ducts or other material mounted in the switchgear
cabinet.

Ordering data

Module ICDT 08 B5 Order No. GJR5 2516 00 R101

Scope of delivery Analog input module ICDT 08 B5

1 3—pole terminal block
3 5—pole terminal blocks
2 9—pole terminal blocks

E ICDT 08 B5 5.2.5-16 ABB Procontic CS31/Issued: 09.95
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5.2.6 ICST 08 A7

8 inputs PT100, 8 bits

Analog Input remote unit

The analog input remote unit can be used
for measurement of temperature.
The inputs have to be connected to the PT 100 sensors

(2 or 3wires) according the IEC 751 standard (class Aand
class B).

+20°C
+ 68 °F)

The range of temperature is : — 30 °C ...
(~22°F ...

Description of the unit front :

OOOOOO

ICST08 A7 230 VAC 10 VA
ABB Procontic CS 31

v 4

ANALOGUE | REMOTE UNIT

Unit error

Oe 3e

. Ten status led’s:
- Eight yellow input status led’s «I0» to «I7» ........... O]
- Two green power supply led’s «+ 5 V», «x 15 V».....[]
« Six yellow led’s to display the signal value of inputs ..... O
« «TEST» push-button ..........cccccoiiiiii O
e Rederrorled.......ooociiiiiii e O
o« Listof error codes.........ccccuviviiiiiiiieeiii O

The unit has to be mounted on a plug-in base ECZ

C 025 D2

—
® ®

8 analog inputs per unit

Power supply

Number of inputs per unit
Power supply isolation

Inputs opto-isolated

Power supply output
Maximum power consumption
Maximum power dissipation

Order number : FPR 333 5701

Weight (kg)

TECHNICAL CHARACTERISTICS

24 VDC 230 VAC/120 VAC
8 8

no yes (1500 VAC)

no no

no no

0.2A 10 VA

4.8 W 8W

R1012 R0016/R0014
0.25 0.43

5.2.6-1
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INPUT SPECIFICATIONS

Nominal scale
Maximum value
Minimum value
Offset

Resolution : 8 bits

Accuracy on full scale

(out of the allowance on sensor and for an ambient temperature
of the unit for 0 °C ... +55 °C (+32 °F ... +131 °F))

Allowance on sensor

- type A (IEC 751)

- type B (IEC 751)

Ohmic value of the PT 100 sensor
Temperature coefficient

Max refresh time

x The different characteristics are available on the used

range 0 °C ... + 55 °C (+32 °F ... + 131 °F) of the remote unit.

» The no linerarity of the sensor is compensated.

. Electrical connection

"3 wi

res" connection

-30°C...+20°C
+21.88 °C
—34.16 °C

0°C

0.11°C

(- 22 °F ... + 68 °F)

+1°C

+ 0.5 °C on full scale
+ 1 °C on full scale
86.6 ... 108.9

100 ppm/ °C

300 ms for 8 channels

"2 wires" connection

PT 100 /

Common schield for all PT 100 Sensors

Common schield for all PT 100 Sensors

PT 100 /
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. Initialization

- The unit initializes itself after power ON.
- The error led goes out after initialization.

The value of the analog input 10 is displayed on the 6 led’s
on the right and the led’'s «+ 5 V» and «x 15 V» are

illuminated.

. Utilization

VARIABLES USED IN THE CENTRAL UNIT

In the case of UCZA/UCZB, the addresses 08 ... 14 are only allowed with the SCZ unit.

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description.

07 KR 91
CENTRAL UNITS 07 KR 31 07 KT 92 UCZA/UCZB PCZB
07 KT 93
Address xx on the 00 ...05 00 ...05 even 00 ... 14 1...8
plug-in base ECZ 08 ...15
Switch No 8 on
the plug-in base OFF ON OFF ON OFF
Input A EWxx, 00 EWxx, 08 EAxx, 00 EAxx, 08 1AX0
B EWxx, 01 EWxx, 09 EAxx, 01 EAxx, 09 1AX1
C EWxx, 02 EWxx, 10 EAxx, 02 EAxx, 10 1AX2
D EWxx, 03 EWxx, 11 EAxx, 03 EAxx, 11 1AX3
E EWxx, 04 EWxx, 12 EAxx, 04 EAXxx, 12 1Ax4
F EWxx, 05 EWxx, 13 EAXxx, 05 EAXx, 13 IAX5
G EWxx, 06 EWxx, 14 EAxx, 06 EAxx, 14 I1AX6
H EWxx, 07 EWxx, 15 EAxx, 07 EAxx, 15 IAX7

ABB Procontic CS31/Edition : 11.96 - FRCTL
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Resolution 0.11 °C
Maximum 21.88 °C
Minimum  —34.16 °C

Input range —30 °C ... + 20 °C

and for central units UCZA/UCZB

(- 250.60 °F)

*%
*%

*%

(173.30 °F)
(102.65 °F)
(67.33 °F)
(49.66 °F)
(40.84 °F)
(36.41 °F)
(34.21 °F)
(33.10 °F)
(32.56 °F)
(32.27 °F)
(32.14 °F)
(32.07 °F)

Bits of analog word Range least significant byte
B15 —157.00 °C
B14 o
B13 **

B12 o

B11 o

B10 **

B9 19.63 °C
B8 9.81°C
B7 491 °C
B6 2.45 °C
B5 1.23°C
B4 0.61 °C
B3 0.31°C
B2 0.15°C
B1 0.08 °C
BO 0.04 °C

ANALOG INPUTS 8 BITS

(- 22 °F ... + 68 °F)

—157.00 °C

*%

*%

19.63 °C
9.81°C
491 °C
2.45°C
1.23°C
0.61°C
0.31°C
0.15°C
0.08 °C
0.04 °C

Range most significant byte

(- 250.60 °F)
(173.30 °F)
(102.65 °F)

(67.33 °F)
(49.66 °F)
(40.84 °F)
(36.41 °F)
(34.21 °F)
(33.10 °F)
(32.56 °F)
(32.27 °F)
(32.14 °F)
(32.07 °F)

0

0

0

The choice of setting of the dip switches 2 and 3 on the plug-in base gives two different tables.
(See chapter 5.1, volume 2 "General ")

A VAL

HO23A (570)

- 34.16

HFC86 (-890)

Approximate function

T °C =0.0383 VAL

VAL : input word after
conversion and linearity
correction.

T °C : temperature in
degree Celsius

T (C) Use the following formula to
— get the temperatqre in
degree Fahrenheit :
21.88 °F:%°C+32

C275D

Range least significant byte and UCZA/UCZB

(CST 08 A7
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‘ VAL

H11DO (4560)

-34.16

HE430 (-7120)

21,88

o s

'

C274D

Range most significant byte

The value of input selected by pressing the «TEST»
button can be displayed on the 6 led’s on the right.
These 6 led’s have the following meaning :

OO0 00O0O0

-34°C -25°C -15°C -6°C +3°C +12°C +21°C

C033D1

Each channel can be selected by pressing the «TEST»
button.

Channel 10 is always displayed after initialization until
otherwise selected.

Fault indication:

Led O : «Unit error »
Led 1 . «Bus error »
Led 4 . «Out of range »

Led 4 «OFF» : the channel is wired and
the temperature is in the due range.
Led 4 «ON» : measure out of range or short circuit
detection (If VAL VAL MIN), or open
circuit detection (If VAL VAL MAX).

If an error occurs, (see chapter 9, volume 2,
«In case of failure »).

Approximate function
T °C = 0.0048 VAL

VAL : input word after
conversion and linearity
correction.

T °C : temperature in degree
Celsius

Use the following formula to
get the temperature in
degree Fahrenheit :

F=2oc+32
5

ICST 08 A8 230 VAC 10 VA @

ABB Procontic Cs 31

C 032 D1
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53.1 ICSA 04 B5

4 outputs, 12 bits

Analog Output remote unit

The analog output remote unit can be
usedfor+10V,+125V,0... 20mA or4 ... 20 mA.

The wiring on the plug-in base ECZ is used to select the
current or voltage input.

The unitis configured by the dip switches in the rear of the
unit. The configuration by the central unitis not necessary.
Description of the unit front :

« Four yellow output status led's «O0» to «O3»......... O
« Two inactive led's
« Two green power supply led's «+ 5 V», «x 15 V»....... ]

. Eight yellow led's to display the signal value of outputs[]

o KTEST» push-button .........cccccviiiiii e, O
e Rederrorled ... O
o List Of €rror COdes......coovvniiiieeiiie e, O

The unit has to be mounted on a plug-in base ECZ.

U U [
CNCHCRONONONONE)
0 e Uniterror 3 e Outputerror 6 ®
nnn
ApD 1 e Buserror 4 4..20 7e O
2e ISVFAL 56 :10V

Dgg% y
o 1 2 3
@ ICSA 04B5 230 VAC 10VA @

>/ % ////////////////////////////////
0 0 O

93 C 056 D

4 analog outputs per unit

Power supply

Number of outputs per unit

Power supply isolation

Outputs opto-isolated

Power supply outputs 10 VDC (+ 1 %)
Maximum power consumption
Maximum power dissipation

Order number : FPR 334 1501

Weight (kg)

TECHNICAL CHARACTERISTICS

24 VDC 230 VAC/120 VAC
4 4

no yes (1500 VAC)

no no

no no

0.2A 10 VA

4.8 W 8W

R1042 R0046/R0044
0.25 0.43

ABB Procontic CS31/Edition : 11.94 - FRCTL

53.1-1

ICSA 04 B5



Nominal range

Resolution : 12 bits
Linearity error
Error of maximum

value

Temperature
coefficient

Maximum load
current

Resistance of the
load circuit

OUTPUT SPECIFICATIONS

10V

+1LSB
(x5 mV)

+1LSB
(x5 mV)
+0.3%

100 ppm/K

+ 2 mA

+125V 0...20mA
+1LSB +1LSB

(= 6 mV) (x 10 pA)
+1LSB +1LSB

(= 6 mV) (x 4.8 pA)
+0.5% 05 %
100 ppm/K 100 ppm/K
*2 mA -

- 500

4 ...20 mA

+1LSB
(=8 pA)

+1LSB
(=4 pA)

+0.5%

100 ppm/K

500

. Electrical connection

. Initialization

The selection between current or voltage output is
dependent upon the dip switches in the rear of the unit.

93C 045D

—®

~ A A~ /=~ ~ ~ ~ ~ ~ =~ ~ ~

AC /- DC Supply —
A (Common
B (20 mA

B (Common) —

C (Common) —
D (Common

93C 057D

The commons are internally connected.
NOTE : Channels 19 to 30 are the same as 4 to 15.
The wires for analogue outputs must be shielded and the

shield has to be connected to the earth on the side of the
remote unit.

2

N1 2345678

. .2t _zt_z:_3z¢ ,
T t3 3 § § z ; § 2 § § 2 § § Two switches for one channel :
B85 <<<mamo0o0ao0ad
L L] N- 1 : channel 00
PODPDIDDPPDDDDD | No3 : channel 01
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
No. 4 :channel 01
OI@}J R R e R R No 5 : channel 02
O TR O N. 6 Echannel 02
7 No 7 : channel 03
e WMo/ | O N. 8 : channel 03
] 16 17 18230:\{3C 20 21 22 23 24 25 26 27 28 29 30 [
PIPPPPPPPPOIPPES

—— e

00 01 02 03

93 C 058 D

The factory default setting is + 10V.

ICSA 04 B5 5.3.1-2
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Possible configuration

dip switch output current output voltage
8E,F ol i 0 ... 16 mA* + 10V
8E,F a " 4...20mA + 10V
SEF = 4 ... 25 mA* +125V
SE,F "la 0..20mA +125V

* For this special format the output conversion tables are

not allowed.

The unit initializes itself after power on.
The error led goes out after initialization.
The value of the analog output OO is displayed on the 8

led's on the right and the led's "+ 5 and

illuminated.

. Utilization

+ 15" are

VARIABLES USED IN THE CENTRAL UNIT

In the case of UCZA/UCZB, the addresses 08 ... 14 are only allowed with the SCZ unit.
For the PC board 07 CM 90 and the coupler boards 07 CS 61 or 35 CS 91, refer to their own description.

CENTRAL UNITS 07 KR 31, 07 KR 91, UCZA/UCZB PCzB
07 KT 92, 07 KT 93

Address xx on the 00 ... 05 even 00 ... 14 1...8

plug-in base ECZ

Switch N. 8 on

the plug-in base OFF ON OFF ON OFF

Output A AWxx, 00 AWxx, 08 AAxx, 00  AAxx, 08 OAXx0
B AWxx, 01 AWxx, 09 AAxx, 01 AAxx, 09 OAXx1
C AWxx, 02 AWxx, 10
D AWxx, 03 AWxx, 11

ABB Procontic CS31/Edition : 11.94 - FRCTL
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The value of the output selected by pressing the "TEST" Fault indication:
button can be displayed on the 8 leds on the right.

These 8 led's have the following meaning : tgg 2 «332 Z:rrg:»
.« »
Led 2 . «15 'V Fail»

Led 3 . «Qutput error»

///////////////////////////////// The configuration of each channelisindicated

O0000000 by the led's 4 and 5.

Led 4 t«d ... 20»
o onns a0vAC mVA@ Current configuration 4 ... 20 mA or + 12.5V
ABB Procontic CS 31 Led 4 «OFF» :

Channel0...20mAor+10V, depends uponthe
dip switches in the rear of the unit.

Led 4 «ON»
Channel 4 ... 20 mA or £+ 12.5V, depends upon
the dip switches in the rear of the unit.

Led 5 «+ 10 V» :

e

ORCHCHCHCHCNORC, Chamnel =1

Channel £ 10 V.

94 C 100 D

93C059D

If an error occurs, (see chapter 9, volume 2
noled ON | 4led's ON | 8led's ON | Configuration «In case of failure» ).

00000000 |eeee [l ([eeeeeesee

-10V oV +10V +10V NOTE : The 4 ... 20 mA configuration with an
handheld programming unit TCZ or CS 31confi-

—125V ov t125V t125V guration functions (see chapter 2, volume 2
- 0 mA 20 mA 0...20mA «Central Unit ») is necessary for detecting error
) 0mA 16 mA 0. 16 mA (open circuit detection),
- 4 mA 20 mA 4..20mA
- 4 mA 25 mA 4..25mA

Each channel can be displayed by pressing the "TEST"
button.

The channel OO0 is always displayed after initialization
until otherwise selected.

ICSA 04 B5 5.3.1-4 ABB Procontic CS31/Edition : 11.94 - FRCTL



54.1 ICSM 06 A6

4 inputs, 2 outputs, 8 bits

Analog Input/Output remote unit

The analog output channels can be used
for0...10V,0...20mAor4 ... 20 mA. The wiring on the

plug-in base ECZ enables the choice of current or voltage

channel.

The unitis configured for 0 ... 20 mA or 4 ... 20 mA current
ranges with an handheld programming unit (TCZ) or CS 31

configuration functions (see chapter 2, volume 2
«Central Unit »).

The factory default setting is O ... 20 mA.

Description of the unit front :

. Eight status leds :
— Two yellow input status leds «O0» and «O1»
— Four yellow input status leds «I0, 11, 12, 13, 14» ...

a .
U U

O

Oe

1 e Buserror

2 e 10VFAIL

ANALOGUE I/O REMOTE UNIT
Unit error

3 @ Output error
40 4..20

5e +10V

ONONONONONONONG)

ICSM 06 A6 230 VAC 10VA @

ABB Procontic CS 31

6 e

7e

— Two green power supply leds «+ 5 V», «x 15 V».... []

. Eight yellow leds to display the signal value

of inputs or outputs
« «TEST» push-button
. Red error led
o List Of error codes........cooovviiiiiiiiiiiieeee e

The unit has to be mounted on a plug-in base ECZ.

N N

2 4

94 C061D

4 analog inputs and 2 analog outputs per unit

Power supply

Number of inputs per unit

Power supply isolation

Inputs opto-isolated

Power supply output 10 VDC (£ 1 %)
Number of outputs per unit

Outputs electrically isolated
Maximum power consumption
Maximum power dissipation

Order number : FPR 335 0601

Weight (kg)

TECHNICAL CHARACTERISTICS

24 VDC

4

no

no

50 mA

no

0.2A

4.8 W

R1062

0.25

230 VAC/120 VAC
4

yes (1500 VAC)

no

50 mA

2

no

10 VA

8 W

R0066/R0064

0.43

ABB Procontic CS31/Edition : 11.96 - FRCTL
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INPUT SPECIFICATIONS

Nominal range

Maximum value
Minimum value
Input resistance

Resolution : 8 bits

Linearity error

Error of maximum value

Amplification error between two channels

Temperature coefficient
Time constant of input filter

Max refresh time

0..10V
12V
-5V
100 k

+1/2 LSB
(+ 19.6 mV)

+3/4 LSB
(£ 29.4 mV)

05 %
1LSB

(39 mV)
100 ppm/K

100 ms

10 ms

0...20mA
25 mA
—10 mA
250

+1/2 LSB
(+ 40 pA)

+3/4 LSB
(x 60 pA)

+0.8 %
1LSB

(62 pA)
150 ppm/K

20 ms

10 ms

4 ...20 mA
25 mA
—10 mA
250

+1/2LSB
(= 31 pA)

+3/4 LSB
(£ 47 pA)

+0.8%
1LSB

(62 pA)
150 ppm/K
20 ms

10 ms

OUTPUT SPECIFICATIONS

Nominal range

Resolution : 8 bits

Linearity error

Error of maximum value

Temperature coefficient
Maximum load current

Resistance of the load circuit

10V

+1/2 LSB
(£ 40 mV)

+1LSB
(+ 80 mV)

+1%

100 ppm/K

+ 2 mA

0...20mA

+1/2 LSB
(+ 40 pA)

+1LSB
(x 80 pA)

+1%

150 ppm/K

500

4 ...20 mA

+1/2 LSB
(£ 31 pA)

+1LSB
(£ 62 pA)
+1%

150 ppm/K

500

ICSM 06 A6

5.4.1-2
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. Electrical connection « Selection current or voltage

1 12 The selection between current or voltage inputis dependent
o) @) &) upon the wiring on the plug-in base. When the unit is
configuredfor4 ... 20 mA, the ranges available are shown

S

N > g = ;; H in the table below. The analog outputs must be configured
g o g o o e 8 as the factory default setting is + 10 V.

m m [an] o O

| | | | |

o@—— AOMmA) ---!
~@—— A(0mA)
5@—— B(OmA)
E@+— B(0mA)
S@+— c@ov)
5@

o) E%ﬂ

Terminal Configuration Configuration
0..20mA 4..20mA

[
N

o @-— Shield

Fesnagsa] <G 3 O inputs

wee W o) —— ) A 5and4 0..10V  2..10V

1 16 17 18230:{3(: 20 21 22 23 24 25 26 27 28 29 30 [ 5and 7 0..5V@© 1...5V
GF,%GF a ??ﬁ%?@????ﬁ@i-} 5+6and7 0..20mA 4..20mA
22f£3§geszesszag B 9and8 0..10V 2..10V
S fEffwwervegeEE 9and 11 0..5V@ 1..5V
oL B@ - o~ 3¢ 9+10and1l 0..20mA 4 ..20mA

oo S 00 o1 P e
- - > > -

QQ S 3 @ C 13and12 0..10V 2..10V
T 13 13 and 15 0..5V@ 1..5V

. L . , 13+14and15 0...20mA 4...20mA
(1) For the current input unit, a jumper is required.

The commons 0 V are internally connected. D 28and27 0..10V 2...10V
The function of each channel depends on the wired 28 and 30 0..5V@ 1..5V
terminals. 28+29and30 0..20mA  4..20mA
Outputs
« Connections of input A :
E 21and?23 0...20 mA 4 ... 20 mA
— Voltage input 22 and 23 —-10/+10V —-6/+10V
_ . 4 R1 F 24 and 26 0...20mA 4 ... 20 mA
@ﬁ—c 1 25 and 26 ~10/+10V —6/+10V
Ll
B LI * ) .
(2) Note : The range 0 ... 5 V can be used for special
R2 application.
o ®
7

o
94C063D

— Current input

Jz
v

R1

S

| I *
—_
R2
— + 6

L I
\u_ﬁ a
Y 7 3
i 9

The wires for analogue inputs or output must be shielded
and the shield has to be connected to the earth on the side
of the remote unit.

ABB Procontic CS31/Edition : 02.95 - FRCTL 54.1-3 ICSM 06 A6




« Initialization
The unit initializes itself after power on.

The error led goes out after initialization. The value of the
analog output 00 is displayed on the 8 led's on the right
and the led's «+ 5V» and «+ 15V» are illuminated.

« Utilization
VARIABLES USED IN THE CENTRAL UNIT
CENTRAL UNITS 07 KR 31, 07 KR 91, UCZA/UCZB PCZB
07 KT 92, 07 KT 93

Address xx on the 00 ...05 even 00 ... 14 1...8

plug-in base ECZ

Switch N. 8 on

the plug-in base OFF ON OFF ON OFF

Input A EWxx, 00 EWXxx, 08 EAxx, 00  EAxx, 08 I1AX0
B EWxx, 01 EWxx, 09 EAxx, 01 EAxx, 09 1AX1
C EWxx, 02 EWxx, 10 EAxx, 02 EAxx, 10 1AX2
D EWxx, 03 EWxx, 11 EAxx, 03 EAxx, 11 1AX3

Output A AWxx, 00 AWxx, 08 AAxx, 00  AAxx, 08 OAXx0
B AWxx, 01  AWXxx, 09 AAxx, 01 AAxx, 09 OAXx1

In the case of UCZA/UCZB, the addresses 08 ... 14 are only allowed with the SCZ unit.
For the PC board 07 CM 90 and the coupler boards 07 CS 61 or 35 CS 91, refer to their own description.

¢ Specific configuration : ICSM 06 A6 as binary remote
unit

The ICSM 06 A6 remote unit can be used as a binary
remote unit on the CS31 bus.

This specific configuration allows the connection of 31
analog remote units on CS31 bus instead of 12.

That means that all analog values can be sent or received
by the central unit as binary values.

The analog/binary and binary/analog conversions are
realized by the remote unit.

The setting of binary configuration is with the dip switches
2 and 3 of the plug-in base on ON position.

Inthis case (binary configuration), only the even addresses
are allowed and the real address of the remote unit is
obtained by the physical address multiplied by 2.

For example :

12345678
~

ﬁ%“aananand

Binary configuration Physical address : 5  Address on CS31 bus:5x2 =10

C 242D

ICSM 06 A6 54.1-4
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« Utilization

VARIABLES USED IN THE CENTRAL UNIT

CENTRAL UNITS 07 KR 31, 07 KR 91, UCZA/UCZB PCzB
07 KT 92, 07 KT 93
Physical address y on 00 ...15 00 ...15 00 ...15
the plug-in base ECZ
Address in
the central unit xx =y x 2 00 ... 30 xx: 00 ... 30 xx: 00 ... 30
Switch No 8 on
the plug-in base OFF OFF OFF
Input A Exx, 00........... Exx, 07 Exx, 00 .......... Exx, 07 Ixx 00 ............ Ixx 07
B Exx, 08........... Exx, 15 E(xx+1), 00.... E(xx+1), 07| Ixx 08 ............ Ixx 15
C E(xx+1), 00 ....E(xx+1), 07 | E(xx+2), 00.... E(xx+2), 07| I(xx+1) 00 ...... I(xx+1) 07
D E(xx+1), 08 ....E(xx+1), 15 | E(xx+3), 00.... E(xx+3), 07| I(xx+1) 08 ...... I(xx+1) 15
Output A Axx, 00........... Axx, 07 Axx, 00 .......... Axx, 07 Oxx 00........... Oxx 07
B Axx, 08........... Axx, 15 A(xx+1), 00 ..... A(xx+1), 07 | Oxx 08........... Oxx 15

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description.

Note : This specific configuration allows a high number of remote units on CS31 bus with the 07 CS 61 coupler.
The ICSM 06 A6 uses only 64 1/0O points (instead of 128). The code for T200 configuration table is EA32.

The mode 4 - 20 mA has to be set in analog configuration by the central unit then, the switches 2 and 3 are moved

in ON position.

In mode 4 - 20 mA, it is not possible to detect on opened circuit. The value is always 0 and never negative.

ABB Procontic CS31/Edition : 02.95 - FRCTL
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The value of the input or output selected by pressing the  Fault indication:
"TEST" button can be displayed onthe 8led's ontheright. ) .
) - . Led O : «Unit error»
These 8 led's have the following meaning : )
Led 1 : «Bus error»

Led 2 : «10 V Fail»
Led 3 : «Output error»

o ///////////////////////// Lg‘?scgrgri%u;a:tion of each channel is indicated by the

ONONONONONORONO) Led 4 : «4 ... 20%»

Current configuration 4 ... 20 mA

ICSM 06 A6 230 VAC 10VA@ Led 5 «+ 10 V))
ABBIEToconic’ €53 + 10 V Voltage configuration (only for outputs).

////////////////////////////////

OO0O0O0O00O000O0

Analog inputs

93 C 060 D

If an error occurs, (see chapter 9, volume 2
«In case of failure» ).

93 C 059 D

noled ON | 4led's ON | 8led's ON | Configuration
00000000 |eeee 1000 e0e 000000
ov 5V vV
ov 25V 5V 0...20mA
0 mA 10 mA 20 mA
2V 6V vV
1V 3V 5V 4...20mA
4 mA 12 mA 20 mA

Analog outputs

noled ON | 4led's ON | 8led's ON | Configuration

00000000 |eeee 1000 LI RCRC I BN )

-10V ov oV +10V
0 mA 10 mA 20 mA 0...20mA
4 mA 12 mA 20 mA 4 ...20 mA

Each channel can be displayed by pressing the "TEST"
button.

The channel OO0 is always displayed after initialization
until otherwise selected.

ICSM 06 A6 54.1-6 ABB Procontic CS31/Edition : 02.95 - FRCTL



6 Contents Special remote units

Chapter Description Page
6.1 ICSF 08 D1 : high speed counter 6.1-1
6.2 TCAD : Remote display 6.2-1
6.3 CS31 Bus units

6.3.1 NCB : CS31 Bus Amplifier 6.3.1-1
6.3.2 NCBR : CS31 Bus Amplifier with redondancy 6.3.2-1
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6.1 ICSF 08 D1

High speed counter

Special remote unit

This unit can count three channels A, B
and C at high speed.

Five modes of operation are possible :

— 32 bit counter incremental encoder input

— 32bit counter, incrementing on channel A and
decrementing on channel B

— 32 bit counter, addition of channels A and B

— Three independant 16 bit counters for channel A, Band C
— Three 16 bit frequency meters for channels A,B and C

The mode of operation is selected by setting the DIP
switches on the rear of the unit.

The counters can be set to detect rising, falling or rising
and falling edges.

4 binary inputs for counter data setting and 7 binary static
outputs are provided.

The status of the outputs is determined by the comparison
of the counter(s) and setpoint values and the count
direction.

Description of the unit front :

o Six yellow leds for outputs status .............ccceeeeernnnen. O
¢ One yellow led for "UP" for count direction .............. O
o Four yellow leds for inputs status .............cccceeeeennnee. O
e One green led "SUPPLY" ... O
o "TEST" push button ... O
e Oneerrorredled........cccciiiiiiiiiiie e O
o List of the error codes ..o O
O 0 a 0
—_—— — —_——

1/0 REMOTE UNIT

0 e Uniterror 3 Overflow 6 e

Al d ) 1e Buseror 4 Overllbad 7 e

2e 5 e Short circuit

ICSF08D1 24VDC 5W @

ABB Procontic CS 31

94C171D

j/ﬂ%/

——

0 1l 0
The unit has to be mounted on a plug-in base ECZ.
high speed counter
TECHNICAL CHARACTERISTICS

Power supply 24 VDC 230 VAC/120 VAC
Max counting frequency 50 kHz 50 kHz
Number of counter inputs
(depends on the selected mode) 1or3* 1or3*
Number of binary inputs 4 4
Number of binary outputs 7 7
Isolated power supply of the unit no yes (1500 VAC)
Isolated inputs/outputs no no
Isolated power supply output (max. 2 W)
- 24 VVDC (not regulated) no 50 mA Max. 2
- 15 VDC (* 5%) 50 mA 50 mA - tc;tal
-5 VDC (5 %) 200 mA 200 mA
Max power consumption 5W 10 VA
Order number FPR3323101 R1012 R0016/R0014
Weight (kg) 0.25 0.43

ABB Procontic CS31/Edition : 11.95 - FRCTL
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COUNTER INPUT CHARACTERISTICS

Differential mode (connection of a incremental encoder AZ, BE, CE)

Mini voltage
Max voltage

For all others modes (connection between 0 V and A, B, C)

Nominal voltage

Max voltage
Min voltage

Nominal voltage

Max voltage
Min voltage

1V
+15V

15V

+30V
+8V

5V

+10V
+3.2V

TECHNICAL CHARACTERISTICS

Binary input characteristics

VALID terminal 29
RPI terminal 14
RESET terminal 15
SET terminal 30

Nominal voltage

signal level of the inputs,nominal value
Signal 0
Signal 1

Current input for 24 VDC

Input delay

Binary output charateristics

=0 terminal 21
>0 terminal 22
=C1 terminal 23
>Cl1 terminal 24
=C2 terminal 25
>C2 terminal 26
UP terminal 27

Nominal voltage

Max current

short circuit protection

count enable

reference point initiator

reset the counter

Set the counter with the set point

24 VDC
-3to+5V
+15t0 +30V
6 mA

1ms

Counter =0
Counter >0

Counter = threshold 1
Counter > threshold 1
Counter = threshold 2
Counter > threshold 2
Direction of counter

24 VDC

300 mA

yes

ICSF 08 D1

6.1-2
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o Electrical connection

The common "-" terminals and the "0V" terminals are
not internally connected.

Power supply 24 VDC Power supply 230 VAC and 120 VAC

The common "+" must be connected to the 24VDC of
the 24VDC power supply.

< E <

E o E o

o o o o

[oNENS o

N N oo
N o Counter Q A - N o Counter QO A -
Tt o= . .8 > W Ttz S > u
g g 2 > > b 3 3 W g 8 2 > > b 9 T W
M 0D W <I< vlm OO o o + + X D O <I< alm OO0 o o + + X X
]123456789101112131415[ ]123456789101112131415[

Tasmmna) G S O O 7 O

230 VAC

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
(PP EOOPPPPOP O | PPPEPPEOIPPOOIP O W |
L\
T L LT R00008%8e L L9 2030083083 €2k
gg A 1A 3<>(U) . gg oA 1A 8;‘”
£ E ] E E =
S O G 9 [3)
o O o O g
>
3BB[R B[] |B L1 N PE EERERE IR ER
o+ siisi|s) (sl 1819 |s o Power supply 3333333|
230 VAC TT
vDC 120 VAC
24t o
o - vDC _ ;
VDC  +

94C173D

Note : When using the 230 VAC or 120 VAC versions, the
internal 24 VDC supply can be used providing the

e e o Initialization
loadifitis not greater than 50 mA ; ifitis, an external

24 VDC power supply must be used. After configured and wired the unit :

The 0 VDC of an external power supply used only ~ — [N Unitinitializes itself after power On.

to provide the outputs has not to be connected to ~ — the error led goes out after initialization.

the common —, if the outputs have to be reset to 0 —the counters, the thresholds are reset to 0 and the target
with a power off of this supply. window to 2.

If the load is inductive,the common — and the 0V
terminals must be connected together to avoid
overvoltage within the output circuitry an free weeling
diodeis built-in, this however increases the response
time.

ABB Procontic CS31/Edition : 11.95 - FRCTL 6.1-3 ICSF 08 D1



o Utilization

In the case of UCZA/UCZB,the addresses 9,11,15 are only allowed with the SCZ unit.

VARIABLES USED IN THE CENTRAL UNIT

CENTRAL UNITS 07 KR 31, 07 KR 91 UCZA/UCZB PCzB
07 KT 92, 07 KT 93

Address xx on the 00 ... 05 01, 03, 05 1..8

plug-in base ECZ

Switch N° 8 on

the plug-in base ECZ | OFF ON OFF ON OFF

Inputs

Counter (high word) EWxx, 00 EWxx,08 EWxx, 00 EWxx, 08 I1AX0

Counter (low word) EWxx, 01 EWxx,09 EWxx, 01 EWxx, 09 1Ax1

Counter (high word) EWxx, 02 EWxx,10 EWxx, 02 EWxx, 10 1AX2

Status of binary 1/0 EWxx, 03 EWxx,11 EWxx, 03 EWxx, 11 I1AX3

Configuration & diagnosis| EWxx, 04 EWxx,12 EWxx, 04 EWxx, 12 1AXx4

Outputs

Command AWxx, 00 AWxx,08 AWxx, 00 AWxx, 08 OAXx0

Parameter 1 AWxx, 01 AWxx,09 AWxx, 01 AWxx, 09 OAx1

Parameter 2 AWxx, 02 AWxx,10 AWxx, 02 AWxx, 10 OAXx2

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description

ICSF 08 D1

6.1-4
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Switches' configuration

— Dip-switches on the plug-in base ECZ

12345678

|_‘_/—‘ address of the
remote unit (xx)
OFF : mode 32 bits

ON : mode 2 x 16 signed bits

ﬁwwwnﬁ

94C 069D

— Dip-switches on the rear of the remote unit

The possible configuration are :

Dip-switches OFF ON
1 Input A Input A
set at 5V setat 12-30 V
2 Input B Input B
set at 5V set at 12-30 V
3 Input C Input C
set at 5V setat 12-30 V
4 Increment Decrement
counter counter
5 Counter x 2 Counter x 1
6 (*) Count on Count on
rising edge falling edge
7 Count on Allow n° 5 and 6
all edges x 4
8 Incremental mode Other modes

(*) Only if dip-switch n° 7 is on

Setting of different modes

mode 1
(incremental encoder)

OFF
:]HEHHHHHHﬁ‘

12345678

94C 175D

OFF mode 2
::l BEHABEEN If‘ (incrementing on channel A and
12345678 decremeting on channel B)

94C176 D

OFF de 3
HEEMWBEBME [ ¢ Mode
12345678 ¢

(addition on channels A and B)

OFF
AEEM@EmE [z Mmode4d
12345678 ¢

(3 independant counters)

12345678 (3 independant frequency meters)

ﬁ%awnanﬁ mode 5

94C 174D

For the setting of switches 5, 6 and 7 refer to the
description of different modes.

INPUTS

Interdependance betwwen the inputs
A,B,C,VALID,SET,RESET and RPI.

VALD O .
SIZ = LED
VALID
&
SET © —~ LED
SET
q & ’
RESET O SIZI LED
RESET
RPI O ,
ENABLE SIZ =~ LED

>| >
I
>

ENABLE

w|
w
To the counter(s)

ENABLE

]

Z:l & —c¢

olo

94C179D

The input RPI enables the input C only for the modes 1, 2
or 3.

The input RPI has not to be connected (OV) for the modes
4 and 5.

ABB Procontic CS31/Edition : 11.95 - FRCTL
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Status of binary Inputs and Outputs

The status of the binary inputs and outputs is written to the
following word :

EW xx,03, EWxx,11, IAx3

where xx is the address of the remote unit selected on the
plug-in base ECZ.

Composition of the word

BO "Data transfer status" 0 = busy
1 =free
Bl SET
B2 RESET
B3 RPI
B4 VALID
B5 -
B6 -
B7 -
B8 =0
B9 >0
B10 =Cl1
B11 >C1
B12 =C2
B13 > C2
B14 "UP" 0 = decrement
1 = increment
B15 -

Bit BO indicates the data transfer status and is checked to
sending parameters and commands from the central unit
to the counter unit.

Bits B1 to B4 indicate the status of the binary inputs.
Bits B8 to B14 indicate the status of the transistor outputs.

If the input valid is off, all binary outputs are reset to 0 but
the internal status B8 - B14 is always available.

Configuration and diagnosis
The configuration and diagnosis are accessed with the
following words.

EW xx,04, EWxx,12, |IA y4

where xx is the address of the remote unit selected on the
plug-in base ECZ.

Composition of the word

BO short-circuit on the output "= 0"
Bl short-circuit on the output "> 0"
B2 short-circuit on the output "= C1"
B3 short-circuit on the output "> C1"
B4 short-circuit on the output "= C2"
B5 short-circuit on the output "> C2"
B6 short-circuit on the output "UP"
B7 "OVERLOAD"

B8 Mode 32 bits or 2 x 16 bits

B9 Dip-switch n°6

B10 Dip-switch n°7
B11 Dip-switch n°8
B12 Dip-switch n°5
B13 Dip-switch n°4
B14 -

B15 "OVERFLOW"

B7 :"OVERLOAD" is set when the temperature of the unit
is too high. All of then outputs are reset to "O".

B15 : "OVERFLOW" indicate a counter error , when the
counter value exceeds the maximun or when the counter
frequency is too high.

B8 : indicate the mode operation for the counter (DIP-
switch n°2 on the plug in base).

— B8 = 0 mode 32 bits (DIP switch n° 2 on "ON")
— B8 =1mode 2 x 16 signed bits(DIP switch n° 2 on "OFF")

In the mode 2 x 16 bit. The high word represents the
number of positive or negative overflows of the low word.

The high word is incremented with a positive overflow on
the transition from + 32767 a — 32768 of the low word.
In a similar manner the high word is decremented on the
transition from — 32768 a + 327670f the low word.

Example :

High word = + 6 (6 positive overflows)
Low word = + 18000.

(6 x 32767) + 18000 = 214602 = value of counter
B9 to B13: these bits indicate the positions of the dip-

switches on the rear of the counter unit.
If the bit is 1, the dip-switch is on position "ON".

ICSF 08 D1
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Transfer of command

The time required to transfer commands to the counter
unit depends upon the configuration of the installation (n°
of units on the bus).

Itis necessary to have a short delay between two different
transfert to ensure correct operation.

o First possibility

Start a timer for 50-100 milliseconds after each transfert
and wait until the time is elapsed before transfering the
next command.

e Second possibility

Use the internal protocol of the remote unit (Bit O of the
binary input/output status word).

This bit is called the "Data transfer status".

Data transfert status = "0" O Executing command
Data transfert status = "1" O Executing complete

Y

WRITE Parameter 1
and Parameter 2

NO (B0 =0) Data transfer

status (BO)

YES (BO = 1)

WRITE COMMAND
with a value different of O

r

WRITE COMMAND
with a value = 0
The parameter transfert is ended

Before using a new command (to send new parameters),
the value 0 has to be loaded in the command word.

Example :

Transfert the setpoint 2000 then the target window 6.

Parameter 1 =0
Parameter 2 = 2000

TestBO (= 1)

Command = 3 (setpoint)

Tets BO (= 0)

Command =0

Parameter 1 =0
Parameter 2 =6

TestBO (= 1)

Command = 4 (target window)

Tets BO (= 0)

Command =0

ABB Procontic CS31/Edition : 11.95 - FRCTL
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The different parameters for the modes 1, 2 or 3 are :

Command Parameter 1  Parameter 2
0 - - No command (used with the protocol for sending the command
1 High word Low word Load threshold 1 with the highword lowword value
2 High word Low word Load threshold 2 with the highword lowword value
3 High word Low word Set point value, enabled by binary set input
4 (%) - 0 to 255 Set the target window of the counter maximun value 255
(= +127)
5 - - Reset the counter value to "0" (independant of input VALID)
6 High word Low word Set the counter with the value (independant of input VALID)

(*) the counter content is continously compared to 0 and the two thresholds, one target window can be loaded via the
bus, wich defines the width of the comparing windows. The following diagram shows an example.

The factory default is 2 ( 1).

Threshold 1 0 Threshold 2

—— Counter
content

(I 1 C ] o
'\ /

|
Target window
Outputs

and LEDs

s — 1
>c1 —
0o [ 1

>0 |
=C2 1
>C2 [

94C 180D

Example: Threshold 1 is set to — 250
Threshold 2 is set to + 250
Target window is set to 20 (= + 10)

Table of output signals (for the example) :

CC  Outputs CC Outputs | CC  Outputs
=Cl>cC1 =0 >0 =C2 >C2

-261 0 0 [-11 o 0 [+239 0 0
-260 1 0 |-10 1 0 [+240 1 0
-259 1 0 |-9 1 0 |+241 1 0
-241 1 0 |+9 1 0 [+259 1 0
-240 0 1 [+10 O 1 |+260 O 1
-239 0 1 [+11 O 1 [+261 O 1
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The different parameters for the mode 4 are :

Counter A

Command Parameter 1 Parameter 2

410 - - reset

411 - data (16 bits) set the counter to the value data

412 - data (16 bits) setpoint value, enabled by binary set and valid inputs

413 - data (16 bits) Load threshold A, result on outputs = C1 and > C1
Counter B

Command Parameter 1 Parameter 2

420 - - reset

421 - data (16 bits) set the counter to the value data

422 - data (16 bits) setpoint value, enabled by binary set and valid inputs

423 - data (16 bits) Load threshold B, result on outputs = C2 and > C2
Counter C

Command Parameter 1 Parameter 2

430 - - reset

431 - data (16 bits) set the counter to the value data

432 - data (16 bits) setpoint value, enabled by binary set and valid inputs

433 - data (16 bits) Load threshold C, result on outputs = 0 and > 0

The different parameters for the mode 5 are :

The different commands for the frequency meters are the same as the commands for the 3 counters(mode 4)

The period is loaded with the command = 400 and parameter 2 = data
(period = data* 100 ms)

precision:

3/100 for 100 ms
3/1000 for1s
3/10000 for 10 s
3/100000 for 100 s

ABB Procontic CS31/Edition : 11.96 - FRCTL 6.1-9
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Mode 1 : 32 bit counter for incremental encoder

Configuration
Setting the DIP switches in the rear of the remote unit
OFF
HEOMEMEA[ 2 Countingx1
12345678 ¢
OFF _
HEEM®BER[ : Countingx2
12345678 ¢
OFF ]
HESM®MMMA[ = Counting x 4
12345678 ¢

counting inputs A and B

A I N
. — 1 LT L

C Zero point

94C 184D

The above shown pulse diagram results in counting
upwards. The counting direction can be reversed by
interchanging inputs A and B.

Relationship between RPI (reference pointinitiator) and C
(zero point).

In order to reset the counter to 0 when crossing the
machine zero point, the inputs RPI and C are used.

VALID J

RPI 4,—\—
¢ [ [

Reset counter

94C 185D

The falling edge of C resets the counter to 0 while RPI is
ON. The signal C must not occur twice or more times
within one period of RPI.
The VALID must be ON.

Mode 2 : 32 bit counter, incrementing one channel
A and decrementing on channel B.

Configuration
Setting the DIP switches in the rear of the remote unit
counting inputs A and B

OFF
?HEHHHHHHd

12345678

o)
94C 186 D

OFF
?HEHHHHHHd

12345678

©
94C 187D

OFF
?HEHHHHHHd

12345678

94C 188D

S Y A

Impulses on input A count upwards,impulses on input b
count downwards.Depending on the setting of the DIP
switches, rising edges, falling edges or both edges trigger
counting.

The inputs C and RPI have the effects as mode 1.

ICSF 08 D1
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Mode 3 : 32 bit counter addition of channel A and B

Configuration
Setting the DIP switches in the rear of the remote unit

OFF A
?HEHHHHHHd

12345678

C189D

OFF A
?HEHHHHHHd

12345678

OFF A
?HEHHHHHHd

12345678

711 1]

Cc191D

counting inputs A and B

Impulses on input A and B count upwards.Depending on
the setting of the DIP switches, rising edges, falling edges
or both edges trigger counting.

The inputs C and RPI have the effects as mode 1.
Mode 4 : 3 independant 16 bits counters on rising

edge on channels A, B and C.

Configuration

P S

S S N
e 4L

OFF
?HEHHHHHHd

12345678

C174D

C192D

Each counter counts from 0 or from the initial value.

When the counter counts from +32767 to —32768, the
overflow error is not generated.

32767
T

0
T

— 32768

A hardware reset resets the 3 counters in one time.
A hardware set sets the 3 counters in one time.

The comparison between each counter and the corre-
sponding threshold is signed.

The 3 counters are used with the following variables :
Counter A : EWxx,00
Counter B : EWxx,01
Counter C : EWxx,02

Mode 5 : 3 independant 16 bits frequency meters

Configuration

OFF
ﬁaaannnanﬁ

12345678

C174D

The 3 frequency meters are independant and their
functions are the same as mode 4.

The measurement period is the same for the 3 counters
and the range is : 100 ms ... 6563.5 seconds

The value of the frequency is determined in the follow-
ing way :

Twm Tw+) Twn+2)
Value (-1 Value @) Value vy |,
- > > - %

The 3 frequency meters are used with the following
variables :

Frequency A : EWxx,00

Frequency B : EWxx,01

Frequency C : EWxx,02

o Fault indication

The led's indicate the following :

Led O : "Unit error "

Led 1: "Bus error "

Led 3: "Overflow " (the counter counts beyond
its counting limits or thr counting frequency is too high)
Led 4 :"Overload " (temperature inside the unit is
too high,all outputs are set to 0)

Led 5 :"Short circuit "

If an error occurs the red led error is On (see Chapter 9,
Volume 2 «In case of failure »).

ABB Procontic CS31/Edition : 11.95 - FRCTL
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6.2 TCAD

Remote display

Special remote units

/ FUNCTION

TCA D 24VDC 6 W

L

[]
TCAD 5
Description of the unit front : . The activated messages can be desactivated one by
e FTONEPIALE 1P 65 orvvvveveeeeeeeeeeseeeeeeeeeeeee e q oneorallatonce .
« Display 2 lines, 32 characters .........cccccceevvvieeennnnnn. U] - . .
« "Key function" push-button .............ccoccceevieniiennn O » The message is displayed on 2 lines of 16 supertwist

The remote display TCAD displays informations concern-
ing machine and process status, concerning mainte-
nance, etc.

Itis directly connected to the CS 31 by a twisted pair. This
allows the following advantages :

— reduction of the wiring and material costs.

— the serial port of central unit remains free.

. The messages stored in EEPROM in the remote display
TCAD are called by their message number from the
central unit.

. The various messages activated from the central unit
are scrolled on the screen every two seconds .

8 mm high characters .

. Two variable datas can be embedded in each mes-
sage. Each data has a maximum of 6 characters, one of
which is for the sign.

« A buzzer (programmable) can be activated or
desactivated.

« A key function is available on the front plate. It can be
used in the user program as an input to acknowledge a
message, the buzzer, etc.

« The remote display TCAD is programmed with a PC
based programming software

ABB Procontic CS31/Edition : 11.94 - FRCTL
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TECHNICAL CHARACTERISTICS

Power supply 24 VDC

Isolated power supply yes

Internal buzzer yes (programmable)

Number of serial interface 1 RS 232 C for programming 1 RS 485

(reserved for CS 31 bus)

Display alphanumerical through 2 lines of
16 characters supertwist 8 mm high

Front unit protection IP 65
Rear unit protection IP 20
Memory 127 messages + 1 background message,

both 32 characters in EEPROM

Operation temperature 0°Cto55°C

Power supply connection rear removable terminal block
Programming interface connection SUB D9 pins female

CS 31 interface connection rear removable terminal block
Order number : FPR 3203 526 R1002

Weight 0.4 kg

For more detalils, refer to its own description
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6.3.1 NCB
CS 31 Bus Amplifier

CS 31 Bus unit

(- )
A ABl
ERRORS OUT () (Power Q)
N O
RUN TXI O
™0 O
IN POWER SUPPLY out
sh b2 bl [+24 0 @ | sh b2 bl
\> )

C 248D

The NCB is an amplifier for CS31 bus.
It ensures a amplifier function whereas the maximum
lenght on one bus can reached upto 2km with the instal-
lation of 3 NCB.

The use of NCB is totally transparent and a diagnosis is
available on the unit and on the central unit if almost one
of the different lines is faulty.

Description

« Removable connector for 24 VDC power supply ... []

 Removable connector for CS31 bus input.............. 0

« Removable connector for CS31 bus output 1 ........ 0

¢ 1 green led labelled "power" to indicate the
presence of SUPPIY .....oovviiiiiiiiin

e TX I :communication in progress from
CS31 bus master to NCB.

TX O : communication in progress from

remote UNIttO NCB .....ooveeeeeeeeeeeeee e |
o 2 red leds labelled "OUT" and "IN"
to indicate the default on the CS31 bus ................. =
ABB Procontic CS31/Edition : 04.96 - FRCTL 6.3.1-1 NCB



Power supply

Isolated power supply

Maximum consumption

Isolated RS485 CS31 bus IN/OUT and power supply
Isolated RS485 CS31 bus OUT/IN and power supply
Maximum delay between input/output signals
Integrated resistor for end of line

Mounting on DIL rail

Widht x height x depth

Order number

Weight

¢ Electrical connections

TECHNICAL CHARACTERISTICS

24 VDC

no

4 W

yes (1000 VAC)

yes (1000 VAC)
<2us

yes (120 Ohm 1/4 W)
yes

120 x 80 x 85

FPR 347 1200 R1002

340qg

Opto and DC/DC Opto and DC/DC
isolation isolation
bl O DlZOQ f * 1209B O bl
1/4W 1/4W
IN b2 b2 out
TX TX
O RX RX O
shieid sh |O Hz Hz Q| sh siew
Control logic and processor
-
I
11 1
+24 0 @
POWER SUPPLY 8
3
B
B2:bus 1
B1: bus 2

NCB 6.3.1-2
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o Installation

All EMC protection rules have to be applied (see chapter 1.1.2 vol. 2)

CPU

24VDC —
ovDC —

24VDC —
ovDC —

C 250 DGB

The resistance for end of line (120 Q 1/4W) is already integrated into the NCB.

The terminals IN have to be connected to the above CS31 bus segment (CS31 master side) for the handling of diagnosis.

The choice of the CS31 bus cable is very important to reach long distance communication and to avoid disturbances

in communication.

A typical configuration is :

L1 L2

Cential |y NCB [ n—

NCB

unit

L3

NCB

L4

—

1200
aw

C 251DGB

The cable has to be chosen according on the following rule :
*L1+L2+L3+L4<1200m

The standard cable can be used (check general characteristics chapter 1)

*1200m < L1+ 12+ L3+L4<1500m
Cable characteristics
— twisted pair (nb twists > 10 per meters)
— capacitance : C < 100 nF/km (100 pF/m)
— impedance characteristic :
80 to 120 Ohms (= VL/C with L : inductance)
— transmission velocity
(= 1WVLC) > 55 % light velocity (300 000 km/s)

*1200m < L1+ L2+ L3+L4<2000m
Cable characteristics
— twisted pair (nb twists > 10 per meters)
— capacitance : C < 100 nF/km (100 pF/m)
— impedance characteristic :
80 to 120 Ohms (= VL/C with L : inductance)
— transmission velocity
(= 1WLC) > 66 % light velocity (300 000 km/s)
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Fault indication :

An open circuit and short circuit ~ on the CS31 bus are
detected by the NCB. In this case, the different CS31 bus
segments below the default are out of order. The CS31
bus segment above the default runs properly.

The leds ERRORS "OUT" or "IN" are "ON" according on
the CS31 bus in default.

This error is displayed on the central unit (FK3) as a
remote unit error.

The accesstothe defaultis different according on the type
of central unit :
07KR31/07KT31

—access to the default with the function block COPY to the
memory address SEG : Oh and OFFSET : 8660h

If the value is 2Ah, then almost one of the NCB's is on
default. (The red led on central unit is OFF).

The default is reset on the central unit when 0 is written
at the address 0:8660h (with the function block COPY).

— access to the default as an FK3 error number 17d with
the versions produced after April 96 (07KR31 index J
and 07KT31 index B).

07KR91/07KT92 / 07KT93

— access to default with the function block COPY to the
memory address SEG : CO00h and OFFSET:0100h

If the value is 2Ah, then almost one of the NCB's is on
default. (The red led on central unit is ON).

The default is reset on the central unit when 0 is written
at the address 0C00/0100h (with the function block
COPY).

07CS61 (for T200)

— Version index ¢ R202

The default is seen as a bus error without any remote unit
number.

— Version index d R202 and next

The default is set in the bit 4 of the word MW4104,03 for
the first CS31 line, MW4105,11 for the second CS31 line,
MW4107,03 for the third CS31 line and MW4108,11 of the
fourth CS31 line.

07CS91 (for T300) and UCZA/UCZB
The diagnosis is not available.

How to solve the error ?

— Check the different connexions on the CS31 bus (the
terminals b1 and b2 must not be inversed).

— Check the CS31 bus to find where is the error.

In case of short-circuit, all remote units on the
corresponding segment are in default.

The open circuit can be detected by the NCB only if
this default happens between NCB and the first remote
unit. For the cases, the central unit will detect a
disconnected remote unit

When the failure disappears, the NCB quits the error by
itself and the red leds go out.

A remote unit error is always normally detected by the
central unit.

NCB

6.3.1-4
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6.3.2 NCBR

CS 31 Bus Amplifier with redondancy

CS 31 Bus unit

(- )
ABB Procontic CS31 A IDED
DD
NCBR 24VDC 6w ERRORS OUT1 Q) (Power ©)
®
@ ’ ®
RUN TXI O OUT CONFIGURATION
% TXO O [ PARALLEL 1
RING 2
IN 1 IN 2 POWER SUPPLY OuT 1 OuT 2
shl b2 bl [sh2 b2 bl |+24 0 @ |shl b2 bl |sh2 b2 bl
> 7,
@ ® O @ ® .
The NCBR is an amplifier for CS31 bus  Description

with integrated redundancy functions.
NCBR allows two types of configurations :

— Reliable installation
In this case, NCBR is used to built up a redondant data
transmission medium.

— Extended installation
The NCBR is then used to built up star configuration and
therefore to cover wide areas.

The redundancy functions is provided by 2 parallel buses
between 2 NCBR or with one bus in ring configuration with
only one NCBR.

It also ensures a amplifier function whereas the maximum
lenght on one bus can reached upto 1800 m with the
installation of 3 NCBR.

The use of NCBR is totally transparent and a diagnosis is
available on the unit and on the central unit if almost one
of the different lines is faulty.

« Removable connector for 24 VDC power supply ...
¢ Removable connector for CS31 bus input 1...........
¢ Removable connector for CS31 bus input 2...........
¢ Removable connector for CS31 bus output 1 ........

¢ Removable connector for CS31 bus output 2 ........

¢ 1 green led labelled "power" to indicate the
presence of SUPPIY ....ccooviiiiiiiiiiii e

o 2 yellow leds labelled "TX I" and "TX O" to
indicate the communication between central
UNitand NCBR ...

¢ 4 red leds labelled "OUT1", "OUT2", "IN1"
and "IN2" to indicate the default on the
different CS3L DUSES ......ceivvniiiiieeeeeeeee e,

o Parallel or ring configuration selection ..................

ABB Procontic CS31/Edition : 04.96 - FRCTL
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Power supply

Order number

Weight

¢ Electrical connections

Mounting on DIL rail

Widht x height x depth

Isolated power supply
Maximum consumption

Isolated RS485 CS31 bus IN1/IN2, OUT1, OUT2
and power supply

Isolated RS485 CS31 bus IN2/IN1, OUT1, OUT2
and power supply

Isolated RS485 CS31 bus OUT1/IN1, IN2, OUT2
and power supply

Isolated RS485 CS31 bus OUT2/IN1, IN2, OUT1
and power supply

Integrated resistor for end of line

Maximum delay between input/output signals

TECHNICAL CHARACTERISTICS

24 VDC

no

6 W

yes (1000 VAC)

yes (1000 VAC)

yes (1000 VAC)

yes (1000 VAC)

<2us

yes (120 Ohm 1/4 W) on output (OUT)
yes (1500 Ohm 1/4 W) on input (IN)

yes

120 x 80 x 85

FPR 347 1300 R1002

340qg

NCBR
Opto and DC/DC Opto and DC/DC
isolation isolation
bl O Dlzoo M M 1209D O bl
wivz |Qp—+2 TX TX Law Q| vz ourz
RX RX
shietd sh1 | Hz Hz O s shiew
Opto and DC/DC Opto and DC/DC
isolation isolation
o (Ot : : wat O ™
wzv2 (O SLaw . . L g QO 12 our2
RX RX
shietd sh2 | e ——] —1" O sh2 shiet
Control logic and processor
+ -
|
[ T T L
+24 0 @ 3
POWER SUPPLY g
b2 : bus 1
bl : bus 2
IN 1 and OUT 1: segment 1
IN 2 and OUT 2 : segment 2
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o Installation

All EMC protection rules have to be applied (see chapter 1.1.2 vol. 2)

Parallel configuration

s N S PARALLEL 1 "~
. S O e ©
. N1 IN 2 PO A ouT 1 ouT 2 B
/ \ / N
shl b2 bl |sh2 b2 bl |+24\ /@ |shi b2 bl |sh2 b2 bl
A \ / N

v02|02?|02, ,@% vo|ooa | |||
NENEE R} x. il
NN . / \ /) )

CPU

1200
vaw

24vDC — !
110 ovDC —

= Remote unit = - Remote unit

C 245DGB

The resistor for end of line (120 Q 1/4 W) is already integrated into the NCBR.
The maximum length of each segment is 500 m.

The maximum length in one direction (for example : L1 + L2 + L4) depends on the cable characteristics (check below
for cable specifications).

In case on failure on L2 (resp. L3), the remote units connected on L2 (resp. L3) between the failure and the below NCBR
lose the communication with the central unit.
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Ring configuration

PARALLEL T35
) EE RN
L ourt ouT 2 N\
@ |shl b2 bl |sh2 b2 bl N

,ﬁ@J QDD 0D
T A b= ‘ ’
a | !
Central Unit | \‘ :
TR A\ L
"\ % L2
110 I/0
Remote unit Remote unit
|| e22 @@@L@q ________________________ )
a0 R\
! /] /] !

I/0
“ /, Remote unit

C 246DGB

The maximum length of each segment is 500 m.

The maximum length in one direction (for example : L1 + L2) depends on the cable characteristics (check below for cable
specifications).

Star configuration

o ABB
CENTRAL UNIT v
10 | 9 022
aw f JH/I WEJN NNHNE] | IR\ WAl [l |
Ny VaN | Ll | 1 I W) 10| 1
upto an
L2 L4 other NCBR
TSSO ES = —
= —
24VDC — L5
ovbc —
38 ot o ARE
L6
___________________
= —
24VDC — L7 .
0vDC — 8
4
- o

The maximum length of each segment is 500 m.

The maximum length in one direction (for example : L1 + L3 + L6) depends on the cable characteristics (check below
for cable specifications).

Upto 7 NCBR can be installed in this configuration.
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The 3 different configurations can be mixed together.
The limits are only 3 NCBR on one direction and only 31 remote units for the complete configuration (a NCBR unit

doesn't use a CS31 bus address).

Example of others configurations :

120Q
aw
L1 L2 L4
Central
. < D
unit I NCBR NCBR
<D
L3 L5 ﬁ ;
120Q
aw
g
B
L1 L2
Central L4
. <D
unit I NCBR NCBR
<D
L3
3
L1 L2 L4
Centrale L6
) <D
unit ﬁ NCBR NCBR NCBR
<D
L3
L7
L5 NCBR
3
L2
L1 NCB
Centrale
unit I NCBR
L3
8
with L2 + L3 <800 m
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The choice of the CS31 bus cable is very important to
reach long distance communication and to avoid
disturbances in this communication.

The maximum length for one direction depends on the
cable specifications.

The maximum length for each segment is 500 m.

. If the maximum length is lower than 1200 m  then the
standard cable can be used (check general
characteristics chapter 1).

. If the maximum length is lower than 1500 m  then the

cable characteristics are :
— twisted pair (nb twists > 10 per meters)
— capacitance : C < 100 nF/km (100 pF/m)
— impedance characteristic :
80 to 120 Ohms (= VL/C with L : inductance)
— transmission velocity
(= INLC) > 55 % light velocity (300 000 km/s)

. If the maximum length is lower than 1800 m  then the

cable characteristics are :
— twisted pair (nb twists > 10 per meters)
— capacitance : C < 100 nF/km (100 pF/m)
— impedance characteristic :
80 to 120 Ohms (= VL/C with L : inductance)
— transmission velocity
(= IWLC) > 66 % light velocity (300 000 km/s)

e How is it running ?

The NCBR is waiting a character on the inputs IN1 and
IN2.

When the first characters of a frame is received on one of
the two buses, the corresponding line is valided and then
the characters on the other bus are ignored.

After the end of the frame (delay > 20 ps) , the NCBR waits
again a frame on the two input buses.

— Redondancy and star configuration

The switch "OUT CONFIGURATION" has to be on posi-
tion PARALLEL .

The frame is sent in the same time on the two output
buses.

— Ring configuration

The switch "OUT CONFIGURATION" has to be on posi-
tion RING.

After the initialization, the electrical level on OUT 1 is
modified and the NCBR checks if the electrical level on
OUT 2 is also modified.

- If yes, the ring is closed and then the frame is sent only
on OUT 1.

- If no, the ring is opened and the frame is sent on OUT 1
and OUT 2.

The red leds are alternatively ON).

The NCBR checks for each characters if the character
arrives on OUT 2.

When the ring is again closed, the two frames are
overlapted.

It could happen a transmission error, in this case the
telegram is ignored and it will be sent again.

After power supply ON, the red leds go out and the yellow
indicate the communication.

¢ Fault indication :

An open circuit and short circuit on the CS31 bus are
detected by the NCBR.

This error is displayed on the central unit.

The leds ERRORS "OUT1", "OUT2", "IN1", or "IN2"are
ON according on the CS31 bus in default.

The accesstothe defaultis different according on the type
of central unit :
07KR31/07KT31

—access to the default with the function block COPY to the
memory address SEG : Oh and OFFSET : 8660h

If the value is 2Ah, then almost one of the NCBR's is on
default. (The red led on central unit is OFF).

The default is reset on the central unit when 0 is written
at the address 0:8660h (with the function block COPY).

— access to the default as an FK3 error number 17d with
the versions produced after April 96 (07KR31 index J
and 07KT31 index B).

07KR91/07KT92 / 07KT93

— access to default with the function block COPY to the
memory address SEG : CO00h and OFFSET:0100h

If the value is 2Ah, then almost one of the NCBR's is on
default. (The red led on central unit is ON).

The default is reset on the central unit when 0 is written
at the address 0C00/0100h (with the function block
COPY).

07CS61 (for T200)

— Version index ¢ R202

The default is seen as a bus error without any remote unit
number.

— Version index d R202 and next

The default is set in the bit 4 of the word MW4104,03 for
the first CS31 line, MW4105,11 for the second CS31 line,
MW4107,03 for the third CS31 line and MW4108,11 of the
fourth CS31 line.

07CS91 (for T300) and UCZA/UCZB
The diagnosis is not available.

NCBR

6.3.2-6
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How to solve the error ?

— Check the different connexions on the CS31 bus (the
terminals b1 and b2 must not be inversed).

— Check the presence and value of the resistance of end
line

— Check the CS31 bus to find where is the error.
In case of short-circuit, all remote units on the
corresponding segment are in default.
The open circuit can be detected by the NCBR only if
this default happens between NCBR and the first remote
unit of the last segment or on the segment between
two NCBR (in parallel or ring configuration).

When the failure disappears, the NCBR quits the error by

itself and the red leds go out.

A remote unit error is always normally detected by the
central unit.

ABB Procontic CS31/Edition : 04.96 - FRCTL 6.3.2-7
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7 Contents Couplers

Chapter Description Page
7.1 Robot card

7.1.1 ICBG 32 L7 : 32 binary inputs/outputs 7.1.11
7.1.2 ICBG 64 L7 : 64 binary inputs/outputs 7.1.2-1
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7.1.1 ICBG 32 L7 Robot card
32 binary input/outputs

This card is a 32 channel binary inputs/
outputs card forcommunication between the CS31 system
and ABB type S3 robots (it is mounted in the robot rack).

S
°
©

10
11
12
13
14
15
16

The power supply is taken from the robot rack. 1
The CS31 system bus is used for the communication.

0Oo0o0O0OO0OO0OO0OO0S
0Oo0o0O0O0O0O0O

The card is seen as a standard input/output unit by the

~NouobrwNnkrOQovwoonrwNnrk
g
c
=4

robot and CS31 system. 009
O 0 10
. O o 11
Description of the front module : o0 0 12
2 O 0 13
. Sixteen yellow input status 1ed's .............c.cocooee..... 0 oo
. Sixteen yellow output status led's...........cccccuveeeennn O] 80 0 16
. Red led to indicate errors .........ccccoovveveeinniiiee e, O
. Two yellow led's to significate the input/output led's [] ICBG 32L7
« "SELECT" push-button. ..........cccccciniiiiiiniiiie O
3 ﬂ F o

4 /0 ©
ADR O

5 SELECT
)

C€232D

Robot coupler 32 Inputs/Outputs

SPECIFICATIONS
Power supply (taken from the robot) +5Vand + 15 VDC
Power supply isolation no
Number of inputs 16
Number of outputs 16
Maximum consumption 4 W
Order number FPR3330705 R0321
Weight (kg) 0.3
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« Connection

The address of the card is set with the dil switch SW1 in
the same manner as the plug-in base.

Connectthe CS31 bustothe connector X1 of the card with
the special cable (YB560105-DZ ABB Robotics)

Connect the wires of this cable to the CS31 bus.

—pin 30A : bus 1
—pin 30C : bus 2

Connector X1

REREEIEE] Swi

C234D

Insert the card into a binary input/output slot of the robot
rack (refer to robot documentation for user details).
« Initialization

—The card initializes itself after powered on the robot and
the CS31. The input led's 1,2,8 et "F" are illuminated.

— After a correct initialization, the error led "F" switch off,

The input led's take their function, the system is now
ready to run.

Example of addressing input/output card.

« Utilisation

This card is used like a standard remote binary input/
output unit.

The usual instructions are used to read inputs and write
outputs.

This card is used like one DSQC 223 by the robot.
Each output bit of the robot is an input bit of the CS31.
Each input bit of the robot is an output of the CS31.

Example : The robot sets output5to 1. Thisis read using
the input (Exx,05 or Ixx 05).

In the same way input 7 of the robot can be set by writing
to Axx,07 or Oxx,07 of the CS31.

The function of the led's on the front of the card can be
selected by pressing the "SELECT" push-button on the
card (I/O status or address and diagnosis).

— The "I/O" led is illuminated when the led's indicate the
input/ouput status.

—The "ADR" led is illuminated when the led's indicate the
setting of SW1.

If afault occursthe "F" led is illuminated and the fault code
is displayed on the led's:

No initialization on the CS31 bus.
No initialization on the robot

Led 1 : "Bus error "

Led 2 : "Unit error "

Led 4 : "ROM error "
Led 5 : "External RAM error "
Led 6 : "Internal RAM error "

Led 7 : "Microprocessor error
Led 8 : "Other error "

If an error occurs, see chapter "In case of failure

This card is inserted in the first binary input/output slot of the rack and the address is set by SW1 for the CS31 bus.

VARIABLES USED

Robot 07 KR 31, 07 KR 91 UCZA/UCZB PCzZB
07 KT 92, 07 KT 93
Address xx on the 00 ...61 00 ...61 1..31
switch SW1
1-8 xx, 00 ... xx,07 xx, 00 ... xx, 07 xx00 ... xx007
9-16 xx, 08 ... xx,15 xx+100 ... xx+1,07 xx08 ... xx15

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description

Robot card

7.1.1-2
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7.1.2 ICBG 64 L7 Robot card
64 binary inputs/outputs

This card is a 64 channel binary inputs/
outputs card forcommunication between the CS31 system
and ABB type S3 robots (it takes two slots in the robot
rack).

The power supply is taken from the robot rack.
The CS31 system bus is used for the communication.

The card is seen as a standard input/output module by the
robot and CS31 system.

Description of the front module :

. Sixteen yellow input status led's ............cccveeeernne. O
. Sixteen yellow output status led's...........cccocuveeeennnn O
. Red led to indicate errors .........ccccoovveeeeenniiiee e, O
. Two yellow led's to significate the input/output led's []
« "SELECT" push-button. ..........cccccciniiiiinniii O

Input

10 09
20 ol0
30011
40 o012
1 50 o013
60 014
70 o015
80 016
Output

10 09
20 o010
30 o1l
40 012
2 50 O 13
60 O 14
70 015
80 016

ICBG 64L7

/02 o

/01 O
4
ADR O

5 SELECT
o

€ 233D

Robot coupler 64 Inputs/Outputs

SPECIFICATIONS

Power supply (taken from the robot)
Power supply isolation

Number of inputs

Number of outputs

Maximum consumption

Order number FPR3330705

Weight (Kg)

+ 5V and + 15 VDC

no

32

32

4 W

R0641

0.3

ABB Procontic CS31/Edition : 11.94 - FRCTL 7.1.2-1
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Connection

The address of the card is set with the dil switch SW1 in
the same manner as the plug-in base.

Connectthe CS31 bustothe connector X1 of the card with
the special cable (YB560105-DZ ABB Robotics)

Connect the wires of this cable to the CS31 bus.

—pin 30A : bus 1
—pin 30C : bus 2

Connector X1

C234D

Insert the card into a binary input/output slot of the robot
rack (refer to robot documentation for user details).

« Initialization

—The card initializes itself after powered on the robot and
the CS31. The input led's 1,2,8 et "F" are illuminated.

— After a correct initialization, the error led "F" switch off,

The input led's take their function, the system is now
ready to run.

Example of addressing input/output card.

« Utilisation

This card is used like a standard remote binary input/
output unit.

The usual instructions are used to read inputs and write
outputs.

This card is used like two DSQC 223 by the robot.

Each output bit of the robot is an input bit of the CS31.
Each input bit of the robot is an output of the CS31.

Example : The robot sets output 5to 1. This is read using
the input (Exx,05 or Ixx 05).

In the same way input 7 of the robot can be set by writing
to Axx,07 or Oxx,07 of the CS31.

The function of the led's on the front of the card can be
selected by pressing the "SELECT" push-button on the
card (I/O status or address and diagnosis).

—The "lI/O1" led is illuminated when the led's indicate the
16 first channels status.

—The "lI/O2" led is illuminated when the led's indicate the
16 others channels status.

—The "ADR" led is illuminated when the led's indicate the
setting of SW1.

If afault occurs the "F" led is illuminated and the fault code
is displayed on the led's:

Noinitialization onthe CS31 bus.
No initialization on the robot

Led 1 : "Bus error "

Led 2 : "Unit error "

Led 4 : "ROM error "
Led 5 : "External RAM error "
Led 6 : "Internal RAM error "

Led 7 : "Microprocessor error
Led 8 : "Other error "

If an error occurs, see chapter "In case of failure

This card is inserted in the first binary input/output slot of the rack and the address is set by SW1 for the CS31 bus.

VARIABLES USED
Robot 07 KR 31, 07 KR 91 UCZA/UCZB PCZB
07 KT 92, 07 KT 93
Address xx on the 00 ... 60 00 ... 60 1...30
switch SW1
1-8 xx, 00 ... xx,07 xx, 00 ... xx, 07 xx00 ... xx07

9-16 xx, 08 ... xx,15 xx+1,00 ... xx+1,07 xx08 ... xx15

17 - 24 xx+1,00 ... xx+1,07 Xx+2,00 ... xx+2,07 xx100 ... xx107

25—-32 xx+1,08 ... xx+1,15 xx+3,00 ... xx+3,07 xx108 ... xx115

For the PC board 07 CM 90 and the coupler boards 07 CS 61 and 35 CS 91, refer to their own description

Robot card

7.1.2-2
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7.2 SCZ Couplers
Additionnal system bus

Any mMore availa\®

ABB Procontic CS31/Edition : 11.95 - FRCTL 7.2-1 Couplers



7.3 NCJA
MODBUS coupler

Couplers

Any MO

(e a\[ a\\ ab\e
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8 Contents Accessories

Chapter Description Page
8.1 Serial line converters

811 NCC 232 : RS232/RS232 isolated converter 8.1.1-1
8.1.2 NCC 485 : RS232/RS485 isolated converter 8.1.2-1
8.2 TCZ handheld terminal 8.2-1
8.3 TCZ Adaptor "off-line" 8.3-1
8.4 System cables

8.4.1 FPTN404948R00002 :Programmtion and test (sub D9) 8.4.1-1
8.4.2 FPTN404948R00005 :Programmtion and test (sub D25) 8.4.2-1
8.4.3 FPTN404948R00006 :ASCIl and MODBUS communication (sub D9) 8.4.3-1
8.4.4 FPTN404948R00001 :ASCIl and MODBUS communication (sub D25) 8.4.4-1
8.4.5 FPTN404948R00004 : communication TCZ adaptor printer 07DR12 8.4.5-1
8.5 Batteries 8.5-1
ABB Procontic CS31/Edition : 11.95 - FRCTL 8-1 Accessories



8.1.1 NCC 232

Serial line converters

RS232/RS232 isolated converter

®
(7, )
ABB Procontic CS31
NCC 232 24VDC 1W
@
POWER TXD
@) @
POWER SUPPLY RS 232
@ 24 0 © GND CTS RXD Sh RTS TXD
- >,

®

C219D

TheNCC 232 moduleisanRS232/RS232
interface converter. It is the solution of transmission

problems in industrial data communications.

The NCC 232 allows a isolated connection between two

RS232 interfaces.

In full duplex protocol, the NCC 232 allows long ranges
transfers, the creation of point to point connection.

Description

C223D

« Removable connector for 24VDC power supply .... O

« Removable connector for RS232 interface ............ O
« SubD9 connector for RS232 interface ................... O
« Switch for MODBUS/ASCII or active modes.......... 0
. 1 green Led labelled "power" to indicate

the presence of SUPPIY ......occveiiiiiiiiiii, O
. 1 green Led labelled "power" to indicate

the presence of the isolated supply

for RS232 interface ...........ccccoiiiiiiiiiiiie, O
« 2 yellow Leds labelled "TXD" and "RXD"

to indicate the data processing .........cccccevcvvereeennnee. O
. Cable for connection between the RS232

interface of NCC 232 and the RS232 interface

of the CS31central UNits .........coooviiiiiiiiiiiieee O
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Power supply

Isolated power supply
Maximum baud rate
Maximum consumption

Mechanical data :
— Mounting on DIL rail
— Width x height x depth

Order number

Weight

TECHNICAL CHARACTERISTICS

24 \VVDC
yes
19200

40 mA

yes
120x80x85

FPR3471000R0006

340g

Connector
Transfer signals
Handshake

Protocol

RS232 SubD 9 interface characteristics

SubD 9 male
TxD, RxD

RTS, CTS

user specific

Connector

Isolated power supply
Transfer signals
Handshake

Protocol

Range

Cable :
Connectors
Lenght

RS232 interface characterisitics

removable
yes

TxD, RxD
RTS, CTS
user specific

max 15m

subD 9 male-SubD 9 female
33cm

NCC 232

8.1.1-2
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o Electrical connections

Power supply

7+24VDC
o
ovDC
L (o]
MODBUS RSZ32§ubD 9 pins B 750V N - 750V N
(g)_ - fai)le_ - __Moog?uj Swi DC DC RS232
GND *
o __OG(I;I)D o ’, DC DC —‘ oGND
RXD RXD oFTO TXD
@
o— == 0@, D D — 0
T3XD D RXD
®  _____ 1 @ q q - o
CTs cTs ’X’ RTS
S - ——o0 @ o D D — )
(F;S RTS q q CTS
o— — ——— — 4 00O o — o
L5k Shield
Shield h ” -l—J: ° -
O
O earth é
e Connectors assigment
Power supply RS232 interface
POWER SUPPLY SR
24 0 D GND CTS RXD Sh RTS TXD
24VyDC 0vDC Ground
RS232 SubD 9 interface Cable
SubD 9female......cccooevvveieivieennnnn. SubD 9 male
L 1
2 2
. B e 3
: Lo, 4
D e 5
pin 1 : not used B e 6
pin 2 : RxD T e 7
pin 3 : TxD ST 8
pin4:CTS 0 e 9
pin5: RTS
pin 6 : MODBUS/ASCII (valid with switch SW1)
pin 7 : ground
pin 8 : not used
pin 9 : not used
(shield to the ground)
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o Configurations

ON
S
OFF

C214D/4

Swi

— OFF : pin 6 is independant of pin 7

Active mode configuration for CS31 central units.
— ON : pin 6 is connected to pin 7

ASCII or MODBUS mode configuration according CS31
central units and value of the system constant KW00,06
(refer to central units descriptions).

o Installation

The NCC 232 has to be installed closed to the central unit
with the specific cable or with a cable as short as possible.

All EMC protection rules has to be applied (refer chapter

1.1.2 vol.2).
/ RS232
(. N\
. >
oé/oé/oé/oé/oé/ o/
62,00 02 03 04 05 06 07 08 09 10 11
pos / [/ /[ / 07KR31 24VDC 5W o
ABB Procontic CS 31
w24 0 @ GND CTS RXD Sh RTS TXD
LYY 020002 ADD
p— ; AP
.  § J
l 1 24 |0 )
L 24VDC

The 24 VVDC power supply of the central unit can be used to supply only one unit NCC 232.
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8.1.2 NCC 485 Serial line converters
RS232/RS485 isolated converter

®
(7 )
ABB Procontic CS31 @
NCC 485 24VDC 1W
P
Sw2
ON
® A[s[ifsjasfale
123 456 78
POWER TXD RXD POWER
o @) @ @)
POWER SUPPLY RS 485
@ 24 0 @ D2+ D2- SH D1+ D1- @
DU, QOO
- =)
) ®

The NCC 485 moduleisan RS232/RS485
interface converter. It is the solution of transmission
problems in industrial data communications.

The NCC 485 allows a isolated connection between two
RS232 interface and an RS485 interface.

In half or full duplex protocol, the NCC 485 allows long
ranges transfers, the creation of multiple point connection.

It is particulary adapted for the connection of the central
units 07KR31 and 07KT31 to a MODBUS network.

c223D

Description

« Removable connector for 24VDC power supply .... O

« Removable connector for RS485 interface ............ O
« SubD9 connector for RS232 interface .................... O
« Switch for MODBUS/ASCII or active modes.......... 0
« Dip-switches for RS485 configuration ..................... O
. 1 green Led labelled "power" to indicate

the presence of Supply .....ccccoevveeiiiiiiiiie O

« 1 green Led labelled "iso power" to indicate
the presence of the isolated supply

for RS485 interface .......occovveviiiiiiiiiiiece e O
« 2 yellow Leds labelled "TXD" and "RXD"
to indicate the data processing .........cccccevcvvereernnnee. O

« Cable for connection between the RS232
interface of NCC 485 and the RS232 interface
of the CS31central UNitS ........cooveveeeiiiiiiieiiieeeeeeee a
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Power supply

Isolated power supply
Maximum baud rate
Maximum consumption

Mechanical data :
— Mounting on DIL rail
— Width x height x depth

Order number

Weight

TECHNICAL CHARACTERISTICS

24 \VVDC
yes
19200

40 mA

yes
120x80x85

FPR3471100R0006

340g

Connector
Transfer signals
Direction switching RS485

Delay

Protocol

RS232 interface characteristics

Sub D9 male
TxD, RxD
TxD

10us at the begin of frame
2.2ms at the end

user specific

Isolated RS485 interface

Half of full duplex communication

Integrated resistance for impedance of end of line
Maximum number of NCC 485 on RS485 line
Range

Polarization line

Cable :

Connectors
Lenght

RS485 interface characteristics

yes
yes

yes

32

1200m twisted pair

yes per switch

SubD 9 male-SubD 9 female
33cm

NCC 485
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o Electrical connections

Power supply
[ +2avpC
o2
ovDC
L o2
RS232
?Q?DBUSCable [~ MODBUS swi h oo > < 750\/’ GNDiso +Viso
o - — = o © o DC DC | eNpiso T
237’)\“:) GND DC DC I +Viso
o—— — — — — o Mo ’f +Viso ~ © © I;] 0 RS:lSS
RXD oPTO e s\g\g )¢ D1-
(2 RXD Automatic valid I I \ @ @ @ @ o
- - o @ o — — Send/Receiv SW2-4 l |
D end/Receive T ﬁt : E]
,X/ . m \ SW2-2 D1+
XD ! T °D2_
® & q ' ' o
_— - 0 o — — t |
% |
254 | \ swz-i Dar
+Viso e -1
SW2-3 Shield
iel GNBiso L ° -
7Sh Id . T
O earth 8
e Connectors assigment
Power supply RS485 interface
POWER SUPPLY RS 485
24 0 @ D2+ D2- SH D1+ D1-
24vDC 0vDC Ground
D1- : half/full duplex
D1+ : halfffull duplex
SH : shield
RS232 interface D2— : full duplex
D2+ : full duplex
. Cable
g SubD 9 female SubD 9 male
N 1
pin 1 : not used s 2
pin 2 : RxD B e 3
pin 3 : TxD B oo 4
pin 4 : not used D s 5
pin 5 : not used B e 6
pin 6 : MODBUS/ASCII (valid with switch SW1) T e 7
pin 7 : ground B e 8
pin 8 : not used D s 9
pin 9 : not used
(shield to the ground)
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o Configurations

ON
S
OFF

C 214 D/4

Swi
— OFF : pin 6 is independant of pin 7
Active mode configuration for CS31 central units.

— ON : pin 6 is connected to pin 7

ASCII or MODBUS mode configuration according CS31
central units and value of the system constant KW00,06
(refer to central units descriptions).

C 214 D/5

SwW2
Dip-switch 1 :
— SW2-1 ON 120 Ohm resistor between D2+ and D2—

— SW2-1 has to be set to ON only if NCC 485 is installed
at one of the ends of RS485 line.

Dip-switch 2 :

— SW2-2 ON 120 Ohm resistor between D1+ and D1-

— SW2-2 has to be set to ON only if NCC 485 is installed
at one of the ends of RS485 line.

Dip-switch 3 : SW2-3 ON OFF
Dip-switch 4 : SW2-4 OFF ON
full duplex  half duplex

Dip-switch 5 : SW2-5 ON polarization of D2+ line
Dip-switch 6 : SW2-6 ON polarization of D2— line
Dip-switch 7 : SW2-7 ON polarization of D1+ line
Dip-switch 8 : SW2-8 ON polarization of D1- line

Caution : The RS485 has to be polarized by only one of
the participants.

NCC 485 8.1.2-4
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o Installation

The NCC 485 has to be installed closed to the central unit with the specific cable or with a cable as short as possible.

All EMC protection rules has to be applied (refer chapter 1.1.2 vol.2).

/ RS232

~

POWER SUPPLY)
+24 0 @

ABB Procontic CS31
NCC 485 24VDC 1W

02 03 05

ool

06 07 08

77777 S

ABB Procontic CS 31

4 24VDC

C216D

The 24 VDC power supply of the central unit can be used to supply only one unit NCC 485.

ABB Procontic CS31/Edition : 11.95 - FRCTL
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o Configuration

Half duplex configuration

SW2-1 ON SW2-1 OFF SW2-1 ON
SW2-2 ON SW2-2 OFF SW2-2 ON
SW2-3 OFF SW2-3 OFF SW2-3 OFF
SW2-4 ON SW2-4 ON SW2-4 ON
SW2-5 ON SW2-5 OFF SW2-5 OFF

CpPU1 SW2-6 ON CPU2 SW2-6 OFF CPUn (n<32) SW2-6 OFF

Master SW2-7 ON Slave SW2-7 OFF Slave SW2-7 OFF
SW2-8 ON SW2-8 OFF SW2-8 OFF

A5 Procortic CSa1
NCC 485 24VDC 1w

75 Prosontc CS1
NCC 485 24V0C W

“A5B Procontc CSa1]
NCC 485 24VDC 1W

24VDC _I 24VDC _I ) 24VDC _I

ovDC ovDC ovDC

1
1
€218D

Full duplex configuration

SW2-1 ON SW2-1 OFF SW2-1 ON
SW2-2 ON SW2-2 OFF SW2-2 ON
SW2-3 ON SW2-3 ON SW2-3 ON
SW2-4 OFF SW2-4 OFF SW2-4 OFF
SW2-5 ON SW2-5 OFF SW2-5 OFF

CPU1 SW2-6 ON CPU2 SW2-6 OFF CPUn (n<32) SW2-6 OFF

Master SW2-7 ON Slave SW2-7 OFF Slave SW2-7 OFF
SW2-8 ON SW2-8 OFF SW2-8 OFF

A58 Procanic Csa1
NCC 485 24VDC 1W

ABB 7B Procante Csa1

A58 Procontc Csa1]
NCC 485 24VDC 1W ABB

NCC 485 24VDC 1w

<]

I@ I

24VDC _I

ovDC

C€217D
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8.2 TCZ Material
Handheld terminal

-

SO o

C 201D

Handheld terminal TCZ

Order number FPR 3200002R1001

TCZ spare cable
Order number ABB : FPTN407548R0001

TCZ handheld teminal is used for programming and test
of the central units type PCZB and CS20.

It can also be used for diagnosis configuration and setting
of central units type UCZA/UCZB and 07KR31,07KR91
and 07KT92/93.

A back-up lithium battery is under a removable cover in
the rear of TCZ.
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8.3 TCZ adaptor "off-line" Material

OFF /LINE ABB Procontic CS 31

PRINTER

TN

BATTERY
SUPPLY ON

o0o0®

OFF

C€198D

TCZ adaptor "off-line"

Order number ABB : FPTN404958R0002

The TCZ adaptor supplies the supply voltage for the TCZ
programming if it is running in the "off-line" mode (without
connection to the central unit).

This adaptor is also used to connect the TCZ to a printer.
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8.4 System cable Material

8.4.1 FPTN404948R0002 8.4.2 FPTN404948R0005

Programmation and test (Sub D9) Programmation and test (SubD25)

The system cable serves to connect all types of central  The system cable serves to connect all types of CS31
units to a PC.AT for programming and test. central units to a PC.AT for programming and test.

Connector : Connector :

C195D
C196D

— 9 pole sub. D connector pins central unit side. — 9 pole sub. D connector pins central unit side.
— 9 pole sub. D connector sockets PC.AT side. — 25 pole sub. D connector sockets PC.AT side.
lenght : 2 meters lenght : 2 meters
— — _— Shield — — —
1 I 1 I_
| Shield ——— 1 1 | | 1
5 |RD 100 Ohm 1/3 W : i, P L : 100 Ohm 1/3 W : RDI 3
5 [ 100 Ofm T3 W sl | | [s >t eomimw 02
aug} | (R I
8 | | 5 | |
SGND
3 SRuNlas L
1 | | |8 6 2R | I 8
I I
it e |
6 | | N LI |
— L — L _
PC.AT Central unit PC.AT Central unit
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8.4.3  FPTN404948R0006

ASCIlI and MODBUS communication (Sub D9)

The system cable serves to connect all types of CS31
central units to 9 DB connector of an external device for
ASCIl communication (terminal, printer, etc...) or PC.AT.
It must be used for MODBUS communication with

07 KR 31

Connector :

8.4.4 FPTN404948R0001

ASCIlI and MODBUS communication(SubD25)

The system cable serves to connect all types of CS31
central units to 25 DB connector of an external device for
ASCIl communication (terminal, printer, etc...) or PC.AT.
It must be used for MODBUS communication with

07 KR 31

Connector :

C195D

C 196 D

— 9 pole sub. D connector pins central unit side.
— 9 pole sub. D connector sockets external device side.

lenght : 2 meters

— 9 pole sub. D connector pins central unit side.
— 25 pole sub. D connector sockets external device side.

lenght : 2 meters

— — _ — Shield — — —
1 _ M 1 M
| Shield | 1 1 | | 1
2 JFo 1 fiooom s R i e e F
D I RD RD I I
3 woomsu———— g || | [0 | oomumw |2,
RTS | | RTS I I
Tl | T |
8 I I 6 5 I I 6
SGND
5 I I - ; seno | I .
€D | | DSR | |
1 | | 8 6 I I 8
! Elo l
6 I I 20 DTR I I
— L _ — L _
External device Central unit External device Central unit
System cable 8.4-2 ABB Procontic CS31/Edition : 11.94 - FRCTL



8.45 FPTN404948R0004
Communication TCZ adaptor-printer 07DR12.

25 pole sub. D connector pins printer side.
25 pole sub. D connector pins TCZ adaptor side.

C194D

1 1
2 2
3 3
7 7
20 20
External device Central unit

ABB Procontic CS31/Edition : 11.94 - FRCTL 8.4-3 System cable



8.5 Batteries Material

— Lithium battery for UCZA/UCZB :
Order number ABB : FPTN404949R001

— Lithium battery for TCZ :
Order number ABB : FPTN404949R002

— Spare battery (5 V) for the battery module for TCZ :
Order number ABB : FPTN404949R003
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9 Contents In case of failure
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9.1 Internal diagnosis 9.1
9.1.1 General 9.1
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In case of failure

Brief description

9.1 Internal diagnosis

9.11 General

All modules execute automatic diagnosis tests, which are
specific to the unit type.

On the occurence of a fault, the red led next to the test
button is illuminated.

— Led constant : fault stored
— Led flashing : remote unit not initialized (occurs during
power on).

The fault codes are displayed on the led's of the unit.

9.1.2  Use of "TEST" push-button

The "TEST" push-button enables the type of fault and the
channel on which it occurred to be displayed by a code on
the 1/O status led's.

Faults can be deleted with the "TEST" push-button if the
fault condition no longer exists.

Use of test function:

— Press the push-button, the led of the selected channel
will flash (channel 0, 1, etc...).

— On releasing the "TEST" push-button the diagnosis
information for the selected channel is displayed.

— Press the "TEST" push-button again to obtain the
information for the same test on the next channel.

— Press the "TEST" push-button after the last channel to
test all the led indicators.

Onreleasingthe "TEST" push-button the dil switch setting
ofthe plug-inbase is displayed ontheled's 0-7 (ICSMO6A6
and ICSA04BS5 led's 0 to 5).

— Pressing the "TEST" push-button for more than 10
seconds clears all of the stored faults.

ABB Procontic CS31/Edition : 11.94 - FRCTL
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9.1.3  Sum up the diagnosis

The units can execut the diagnosis functions displayed:

A - Binary input/output units

Led O - Unit error
Led 1 - Bus error
Led 2 -

Led 3 - Cut wire
Led 4 - Overload
Led 5 - Short circuit
Led 6 - OUTPUT
Led 7 - INPUT

Output channel
Input channel

Units Led O Led 1
ICSI 08 D1
ICSI 16 D1
ICSI 08 E1
ICSI 16 E1
ICSI 08 E3/E4
ICSC 08 L1
ICFC 16 L1
ICSK 20 F1
ICSO 08 R1
ICSO 08 Y1
ICSO 16 N1

X X X X X X X X X X X
X X X X X X X X X X X

Led 2

Led 3

x

X*

Led 4

X

x

Led 5 Led 6 Led 7

x
x
X X X X X X X X

x

* no power supply in 24 VDC for the outputs
B - Analogue units

Led O - Unit error
Led 1 - Bus error
Led 2 - 10V fail
Led 3 - Output error
Led 4 - 4-20
Led5-+10V

Led 6 -

Led 7 -

In case of ICST 08 A8/A9
Led 4 : out of range

Units Led O Led 1

ICSM 06 A6
ICSE 08 A6
ICSE 08 B5
ICSA 04 B5
ICST 08 A8
ICST 08 A9

X

X X X X X X
X X X X X X

Led 2

Led 3

X

Led 4

X X X X X X

Led 5 Led 6 Led 7

X

X

In case of failure
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C - High speed counter

Led O - Unit error
Led 1 - Bus error
Led 2 -

Led 3 - Overflow
Led 4 - Overload
Led 5 - Short circuit
Led 6 -

Led 7 -

Units Led O Led 1 Led 2 Led 3 Led 4 Led 5 Led 6 Led 7
ICSF 08 D1 X X X X X
D - Robot coupler card
Led 1 - Bus error No initialization on
CS31 bus
Led 2 - Unit error No initialization on
robot
Led 3 -
Led 4 - ROM error
Led 5 - External RAM error
Led 6 - Internal RAM error
Led 7 - Microprocessor error
Led 8 - Other error
Cards Led 1 Led 2 Led 3 Led 4 Led 5 Led 6 Led 7 Led 8
ICBG 32 L7 X X X X X X X
ICBG 64 L7 X X X X X X X
ICBG 32 M7 X X X X X X X
ICBG 64 M7 X X X X X X X

E - Remote display TCDA

No led

A message on the remote display TCDA appear in of case deconnection on the CS 31 bus

F - CS 31 bus units

ABB Procontic CS31/Edition : 11.94 - FRCTL 9-3
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9.2 Open circuit detection

Open circuit detection is configurated by user program or
TCZ.

9.2.1  Detection for inputs

A resistor has to be mounted in parrallele of the input
captor.

With an inductive captor, the minimal current is ImA.

Resistor : from 20 kOhm to 30 kOhm

+ 24 VDC

Captor Resistor

Binary input

Open circuit detection

C241D

9.2.2  Detection for outputs

The detection is done by analysing the current
consumption.

9.3 Overload and short-circuit

A - Overload

Detection for 1>l overload for a time T, output is
momentanely opened (The value is written in the technical
description of each module).

B - Short-circuit

When I>I short-circuit, the output is reset to "0" up to a quit
ofthe fault (The value is written in the technical description
of each module).

9.4  Diagnosis of the various central units

All details of the failures described above can be reached

in the central units by the fonction MAILBOX or in specific
diagnosis variables (cf central units descriptions).

In case of failure 9-4
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1 07 KR 31/07 KT 31 Brief description
Central processing units Main features

The central units 07 KR 31 and 07 KT 31
work either as:

« Bus master in the decentralized automation system
ABB Procontic CS31 or as

« Intelligent /O (Slave remote processor) in the decen-
tralized automation system ABB Procontic CS31 or as

« Stand-alone central unit.

The 07 KR 31 and 07 KT 31 have a 24V d.c. or 120V a.c.
or 230V a.c. power supply voltage.

Main features :

« 12 binary inputs

« 8 binary relay outputs for the 07 KR 31 unit
8 binary transistor outputs for the 07 KT 31 unit

« 1 supply output regulated 24V d.c.  for the versions
120V a.c. and 230V a.c.

« 1 counting input for counting frequencies up to 10 kHz
« 1 CS31 system bus interface for system expansion

« Serial interface COM1 :
— is set as programming interface

— can be set as an ASCII interface for connecting
peripheral devices (e.g. MMC devices)

— can be set as a MODBUS interface : master and
slave.

« Real-time clock

« LED's for displaying the binary input and output signals
as well as operating conditions and error messages.

« Wiring on the plug-in base ECZ
« Password for user program

« Store and back-up datas which is additionally con-
tained in the RAM, e.g. the status of flags

— back-up the time and date (real-time clock)

« RUN/STOP switch for starting and aborting the program
execution

« Extensive diagnosis functions
— Self-diagnosis of the central unit

— Diagnosis of the ABB Procontic CS31 system bus and
the connected remote units.

ABB Procontic CS31/Edition : 02.95 - FRCTL 1-1 07 KR 31/07 KT 31




1.1 07 KR 31 /07 KT 31
Central processing units

Project planning / start-up

The following has to be observed for
project planning and start-up :

« Programming is performed using ABB Procontic pro-
gramming software, which can be run on commercially
available IBM compatible PCs (see documentation for
programming system 907 PC 331).

« Diagnosis and service device TCZ (terminal mode)
(see volume 7.3, see chapter 9 "Programming and
test" and chapter 3.5 "serial interface ")

The processor processes the user program contained
in the RAM. It is loaded into the RAM via the serial
interface COM1 and can also be changed there. An
additional save command is used to save the program
in the EEPROM.
NOTE : In the course of the following operations

— Power "ON"

— RUN/STOP switch from STOP —> RUN

— Program start-up with programming system

— Cold start of the PLC
The RAM s overwritten by the contents ofthe EEPROM.

« On-line program modification
The two existing RAMs allow a quick modification of the
user program to be performed without interrupting the
operation (see chapter 9.1 ON-LINE modifications or
see ABB programming system 907 PC 331).

« Change-over between the application modes
— Stand-alone central unit
— Bus master central unit and
— Intelligent 1/0O remote unit (Slave central unit)

The central unit is set to "Stand-alone" upon delivery.
Changing the application mode is carried out in the
following three steps :

1. Change the system constant KW 0,0 in the PLC, (see
chapter 1.4 "Operands " § System constants).

2. Save the user program in the EEPROM.

3. Activate new application mode by :

— calling up the menu item of "Enable PLC mode" in
the ABB programming and test system or

— performing a warm start or
— performing a cold start.

« Setting the cycle time
(see chapter 5 "Processing times ")

« Addressing when remote units are connected
(see chapter 6 "Addressing ")

« Initialisation of data storage areas

System constants can be used to determine which data
areas are to be initialised with the value of "0" during
program start-up. A specific initialization is possible for
the following areas. It is also possible to initialize partial
areas only :

— Binary flags

— Word flags

— Double word flags
— Step chains

— Historical values
(see chapter 1.4 "Operands " § System constants)

« Reactions on errors of error class 3

The user can configure whether or not the user program
is to be aborted automatically, if an class 3 error occurs,
(see chapter 1.4 "Operands " § System constants).

« Starting-up the CS31 system after power ON

The user can enter anumber of nremote units in system
constant KW 0.9. The user program starts only i.e. it
handles process inputs and ouputs only, if at least n
remote units have been adopted into the CS31 system
bus cycle, (see chapter 1.4 "Operands " § System
constants).

07 KR 31/07 KT 31
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1.2 07 KR 31/07 KT 31
Central processing units

Technical characteristics

Power supply of 07 KR 31 /07 KT 31

Number of inputs per unit

Number of outputs per unit

Isolated power supply

Maximum consumption

Order numbers : FPR3600227 for 07 KR 31
FPR3600228 for 07 KT 31

Weight (kg)

GENERAL CHARACTERISTICS

24 VDC
12

8

no
0.3A
R1202
R1202
0.25

230 VAC / 120 VAC
12

8

yes (1500 VAC)

10 VA
R0206/R0204
R0206/R0204

0.43

Opto isolated inputs

Signal level of the inputs, nominal value
Signal level of the input

0 signal

1 signal

Input current for 24 VDC

Input delay (*)

(*) This delay can't be modified

INPUT CHARACTERISTICS

no
24 VDC

-3 to +5V
+15 to +30V
5 mA

5 ms

no
24 VDC

-3 to +5V
+15 to +30V
5 mA

5 ms

ABB Procontic CS31/Edition : 11.96 - FRCTL
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OUTPUT CHARACTERISTICS FOR 07 KR 31

Isolated

Switching capacity under 2 A (resistive or inductive load)
120/230 VAC 50/60Hz
DC

Nominal current

Minimum power for the contacts
10 mA

Supply output 24 VDC 100 mA

Total curent
Common M-Q
120/230 VAC 50/60Hz
24 VDC

Common R-T
120/230 VAC 50/60Hz
24 VDC

Short-circuit protection

Over voltage protection

yes
2 A
60 W (2A)

2AAC-1
1AAC-3

12 vDC
10 mA

no

6 A
6 A

4 A
4 A

no

Varistor

yes
2 A
60 W (2A)

2AAC-1
1AAC-3

12 VvDC

yes

6 A
6 A

4 A
4 A

no

Varistor

OUTPUT CHARACTERISTICS FOR 07 KT 31

Isolated

Switching capacity under 0,5 A (resistive or inductive load)
24 VDC

Nominal current

Supply output regulated 24 VDC (£ 5 %) 100 mA
Total curent for 8 outputs

Short-circuit protection for each output

Thermal protection for each outpout
2 A with 25 °C ambient
1.5 A with 55 °C ambient

Over voltage protection

no

0,5A
15 W (0,5 A)

05A
no

4 A
Yes

Yes

Yes

no

0,5A
15 W (0,5 A)

05A
yes
4 A
Yes

Yes

Yes

07 KR 31/07 KT 31 1.2-2
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1.3 07 KR 31/07 KT 31

Overview of possibilities

Central processing units

Program memory
Cycle time

Binary inputs

Binary outputs

Analog inputs
Analog outputs

Serial interface

High speed counter
Real time clock
Password

On-line programmation
Communication protocol
Binary flags

Word flags

Double word flags

Word constants

Double word constants
Sequencers (steps)

Diagnosis bit
Diagnosis words

EEPROM Typ. 2 kinst. (8 kbytes)
6 ms/kinst. bits
30 ms/kinst. words

12 integrated
744 external

8 integrated outputs
496 external

224
48

1 RS232C
1 RSA485 (reserved for CS31 bus)

1 (10 kHZ) (using the first binary input of the central unit)
1

yes

yes

ASCII
MODBUS : master and slave

512
256
32
128
32
256

16
32

Timers illimited (only 42 running at the same time)
Counters illimited
Boolean and arithmetic functions yes

Software functions more than 30 (see chapter 1.5 "Software functions ")

NOTE : The number of inputs/outputs is the number of available 1/O in the central unit. The number of physical inputs/
outputs depends on the type of remote units (maxi 31 units).
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1.4 07 KR 31/07 KT 31 Operands
Central processing units (variables and constants)

« Available variables and constants

— Inputs
E 00,00...E 61,15 Binary inputs, CS31 remote units
E 62,00...E 62,11 :  Binary inputs of the central unit 07 KR 31 or 07 KT 31
E 63,14 : High-speed binary inputs (T, = 0.02 ms), signal is identical to E 62,00
E 63,13 . High-speed counter, interrogation of "Zero crossing"

EW 00,00...EW 05,15
EW 08,00...EW 15,15

Analog inputs, CS31 remote units
Analog inputs, CS31 remote units

EW 06,15 : High-speed counter, interrogation of the counter content
EW 07,00...EW 07,07 :  Reserved
EW 07,08...EW 07,14 : Reading of the real-time clock
EW 07,15 :  Status for CS31 system bus
— Outputs

A 00,00...A 61,15 Binary outputs, CS31 remote units
A 62,00...A 62,07 :  Binary outputs of the central unit 07 KR 31 or 07 KT 31
A 63,15 : High-speed counter, adoption of start value

AW 00,00...AW 05,15 :Analog outputs, CS31 remote units
AW 06,15 :  High-speed counter, "Start value"

— Internal operands

M 00,00...M 21,15
M 230,00...M 239,15

Binary flags

M 255,00...M 255,15
S 00,00...S 15,15
K 00,00...K 00,01

MW 00,00...MW 5,15
MW 230,00...MW 239,15

MW 254,00...MW 255,15
KW 00,00...KW 07,15

Diagnosis flags
Steps
Binary constants

Word flags

Diagnosis words
Word constants

MD 00,00...MD 01,15
KD 00,00...KD 01,15

Double word flags
Double word constants

— Time values for time functions

KDyyxx : Time values for time functions such as ESV, ASV etc. are configured as double word constants or
MD yy,xx : as double word flags. Only integral multiples of 5 ms are permitted.

« System constants / diagnosis flags / CS31 status (overview)

— Setting the operating modes

The constants KW 00,00...KW 00,15 are reserved as system constants. Even the constants KW 00,12...KW 00,15
which are not used yet may under no circumstances be used for other purposes.

KW 00,00 : Setting the central unit operating modes,
(Stand-alone central unit, Master central unit, Slave central unit)

KW 00,01 : Initialization : bit flag area

KW 00,02 : Initialization : word flag area
KW 00,03 : Initialization : double word flag area
ABB Procontic CS31/Edition : 04.96 - FRCTL 1.4-1
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KW 00,04 : Initialization : step chain flag area

KW 00,05 : Initialization : historical values

KW 00,06 : Application modes of the serial interface COM 1

KW 00,07 : Central unit reaction to class 3 errors

KW 00,08 : Notused

KW 00,09 : Initialization of the CS31 system after power ON, warm start or cold start
KW 00,10 : Size of the transmitting area of the slave central unit

KW 00,11 : Size of the receiving area of the slave central unit

— Setting the cycle time

KD 00,00 : The cycle time of the central unit program is preset with this constant. The cycle time is given in the
unit of measurement milliseconds. Only integral multiples of 5 ms are permitted. The maximal value
allowed in master configuration is 100 ms and in slave configuration 250 ms.

— Error diagnosis
Summation error display : M 255,10 indicates, that the central unit has detected an error
Fatal error, FK1 : M 255,11 = 1 i.e. error detected, detailed information in MW 254,00...MW 254,07
Serious error, FK2 . M 255,12 = 1 i.e. error detected, detailed information in MW 254,08...MW 254,15

Light error, FK3 : M 255,13 =1 i.e. error detected, detailed information in MW 255,00...MW 255,07
Warning, FK4 : M 255,14 =1 i.e. error detected, detailed information in MW 255,08...MW 255,15

— First-cycle detection
M 255,15
This binary flag can be used for detection of the first program cycle after a program start. It is always set to "zero"
after each program start, independent of the initialization instructions given by the system constants. If this flag is
read by the user program and then set to "1", it can be found out whether or not the user program was started once

more.
— CS31 status word

EW 07,15

BitO=1 : Noclass 2 error present.

Bitl1=1 : Central unit has been adopted into the CS31 bus cycle (only relevant if used as a slave).

Bit 2 : Not used.

Bit3=0 : Battery failure.

Bits 4...7 : Not used.

Bits 8...15 : Maximum number of modules on the CS31 system bus, found out until now (only relevant if used
as a master).

— Real time clock
EW 07,08 second (0..59)
EW 07,09 minute (0..59)
EW 07,10 hour (0..23)
EW 07,11 day of the week (1..7)
EW 07,12 day
EW 07,13 month (1..12)
EW 07,14 year (0..99)
Time and date are set by using the UHRS command in the terminal mode or by using the function block UHR in a
program.
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« System constants / Setting of operating modes

— Definitions

Atfirst, the definitions used with the setting of operating
modes are explained :

— Cold start
— Warm start

1°) Cold start
— All of the RAM memories are tested and deleted.

— If there is no user program in the EEPROM, the
default values are set to all of the system cons-
tants (identical to the factory settings).

— The operating modes given by the system cons-
tants are set.

— The CS31 system bus is initialized again (only
when used as a master on the CS31 system bus).

Performing a cold start

— Command KALT <CR> in terminal mode
(see volume 7.3) or

—Menu field "Cold start" in the programming system.

2°) Warm start

— All of the RAM memories, with the exception of the
program memory and the operand memory (flags),
are tested and deleted.

— If there is a user program in the EEPROM, this
program is loaded into the RAM including the
system constants.

— The operating modes given by the system cons-
tants are set.

— The CS31 system bus is initialized again (only
when used as a master on the CS31 system bus).

Performing a warm start
— Power OFF/ON, or

— Command WARM <CR> in terminal mode
(see volume 7.3) or

—Menufield "Enable PLC mode" in the programming
system.

o Operating mode : Master central unit, Slave central
unit or Stand-alone central unit

— Absolute identifier : Kw 0,0
— Symbolic identifier : MAST_SLV
— Meaning of the values of the constant :

- Master central unit at
the CS31 system bus -1 (FFFF,)

- Stand-alone central unit -2 (FFFE,)

- Slave central unit at
CS31 system bus :
CS31 unit addresses 0...61,100

If the value = 100 : the address is given by the switches
of ECZ.
— Range of values : -2, -1, 0...61,100

— Default value : —2 (Stand-alone)

Important !

The change of the central unit operation mode is carried
out in three steps :

1. Change system constant KW 0,0 in the central unit.

2. Save user program in the EEPROM.

3. Activate new central unit operating mode with the
following steps :

— Call menu point "Enable PLC mode" in the ABB
programming and test system or

— perform a warm start or

— perform a cold start.

e Back-up of data areas

Back-up of data areas, i.e. saving of data during power
OFF/ON, is onlyfeasible with built-in battery. The
following data can be backed, completely or partly :

— Binary flags

— Words flags

— Double word flags

— Step chains

— Historical values

In order to back-up certain data, they have to be
excluded from initialization to 0.

o Initialization of data areas
During program start, that data areas are initialized to O
partly or completely, that are defined by system cons-
tants. The initialization works as shown in the following
table.

An external battery is not necessary (see §83.4 Battery).

Conditions, Flags, step chains,
--> Action and historical values
which are initialized
(setto 0)
Menu item all
--> Abort
-->Cold start
RUN/STOP switch
to RUN, ‘
--> Power ON according to the
RUN/STOP switch, values of the system
--> RUN constants (see below)
Menu item
--> Abort
--> Start

ABB Procontic CS31/Edition : 04.96 - FRCTL
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« Initialization : Binary flags

— Absolute identifier :

KW 0,1

— Symbolic identifier : INIT_M

Value n of the
system constant
KW 00,01

Binary flag areas which
are initialized
(setto 0)

n = 0 (default)

M 000,00...M 021,15
M 230,00...M 239,15
M 255,00...M 255,15

n=1.21 M n00..M 021,15
M 230,00...M 239,15
M 255,00...M 255,15
n=22..229 M 230,00...M 239,15
M 255,00...M 255,15
n =230...239 M  n,00..M 239,15
M 255,00...M 255,15
n = 240...255 M 255,00...M 255,15
n<0,n>255 M 255,10...M 255,15

— Example : KW 00,01 = 20

Bits initialized :

Bits backed :

M 020,00...M 021,15
M 230,00...M 239,00
M 255,00...M 255,15
M 000,00...M 019,15

o Initialization : Word flags

— Absolute identifier :

KW 0,2

— Symbolic identifier : INIT_MW

Value n of the
system constant

Word flag areas which
are initialized

KW 00,02 (setto 0)
n = 0 (default) MW 000,00...MW 005,15
MW 230,00...MW 239,15
MW 254,00...MW 255,15
n=1.5 MW  n,00..MW 005,15
MW 230,00...MW 239,15
MW 254,00...MW 255,15
n = 230...239 MW  n,00..MW 239,15
MW 254,00...MW 255,15
n = 240...253 MW 254,00...MW 255,15
n = 254...255 MW  n,00..MW 255,15
n<0,n>255 no initialization

Initialization : Double word flags

— Absolute identifier :

KW 0,3

— Symbolic identifier : INIT_MD

Value n of the
system constant
KW 00,03

Double word flag areas
which are initialized
(setto 0)

n = 0 (default)

MD 000,00...MD 01,15

n=1

MD  n,00...MD 01,15

n<0O,n>1

no initialization

Initialization : Step chains

— Absolute identifier :

KW 0,4

— Symbolic identifier : INIT_S

Value n of the
system constant

Step chain areas which
are initialized

KW 00,04 (setto 0)

n = 0 (default) S 000,00...S 15,15
n=1.15 S n,00..S 15,15
n<0,n>15 no initialization

Initialization : Historical values

— Absolute identifier :

KW 0,5

— Symbolic identifier : INIT_VW

Value n of the
system constant
KW 00,05

Historical values which
are initialized
(setto 0)

n = 0 (default)

Initialization of all
historical values

n<0,n>0

no initialization

KW 00,06 = X X X X X

Application mode : Serial interface COM1
— Absolute identifier : KW 00,06

— Symbolic identifier : MODE_SST

— Meaning of the values of the constant :

RTS time control
0,1or2

— RTS polarity
Oor1

Modes
0...355

07 KR 31/07 KT 31
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. Modes : A change of this system constant becomes effective :

Active mode : : — with the next warm start or
Passive mode (MMC) : 2 ]
The status of pin 6 applies : <0, =0, >2 — with the next cold start.
MODBUS slave mode : 101...355
pin 6 applies . -~ -
MODBUS address - 1 255 ¢ Size ofthe transmitting area of the slave central unit
MODBUS master mode : 100 — Absolute identifier : KW 00,10
pin 6 applies — Symbolic identifier : SLV_SEND
. Delay modification on RTS signal : 1000...1355 — Meaning of the values of the constant :
2000...2355 The slave central unit can be used at the CS31
- RTS signal inverted : 10000...12355 system bus either in the binary area or in the word
— Range of values : 0, 1, 2, 100...355 area. The binary values are transferred byte by byte.
(modulo 1000 or 10000) It is possible to set the number of bytes (or words)
Default value 0 which are to be sent from the slave central unit to the
— Defaultvalue : - . master central unit.
i.e. the application mode of the serial interface is _ )
determinated by the status of pin 6 of the interface — For use in the binary area
connector. Transmitting : 2...15 bytes 2...15
A change of this system constant becomes effective : — For use in the word area :
. . Transmitting : 1...8 words 101...108
— immediately.
— Default value : 4
« PLC reaction to class 3 errors — Range of values:  2...15 and 101...108
— Absolute identifier : KW 0,7 A change of this system constant becomes effective :
— Symbolic identifier : FK3_REAK — with the next warm start or
— Meaning of the values of the constant : — with the next cold start.
Just output error: 0 Note :

Output error and

abord PLC program <0, >0 The default setting
— in the binary area is :
- transmit 4 bytes and
— Default value : 0 - receive 4 bytes.
i.e. just output error.

— Range of values: <0, =0, >0

This is defined by the default combination

A change of this system constant becomes effective : KW 00,10 = KW 00,11 = 0.
— immediately. The configured combination
KW 00,10 =KW 00,11 = 4 has the same result as the
« Initialization of the CS31 system after power ON, default combination.
warm start or cold start The combination
— Absolute identifier : KW 0,9 KW 00,10 = KW 00,11 = 100

is inadmissible !t would mean :

— Symbolic identifier : - HOCHFAHR Transmit O words and receive 0 words.

— This system constant is only effective if the central

unit is configured as a bus master. When employed in the word area, the unused higher

8 channels of the address can be used by an analo-
— Meaning of the values of the constant : gue unit (no KR/KT).

The user program is started. A change of this system constant becomes effective :
The central unit takes no notice of initialization of the

CS31 remote units and their adoption into the CS31
bus cycle : =0

— immediately.

o Size of the receiving area of the slave central unit
The user program is not started until at least nremote . e
units have been initialized and adopted into the CS31 — Absolute identifier : - KW 00,11
bus cycle : =+n — Symbolic identifier : SLV_REC

— Range of values:  0...+31

— Default value : 0
i.e. the user program is started immediately.
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— Meaning of the values of the constant :

The slave central unit can be used at the CS31
system bus either in the binary area or in the word
area. It is possible to set the number of bytes (or
words) which are to be received by the slave central
unit from the master central unit.

— For use in the binary area :

Receiving : 2...15 bytes 2...15
— For use in the word area :
Receiving : 1...8 words 101...108
— Default value : 0

— Range of values:  2...15 and 101...108
A change of this system constant becomes effective :
— with the next warm start or
— with the next cold start.
Note :

The default setting
— in the binary area is :
- transmit 4 bytes and
- receive 4 bytes.
This is defined by the default combination
KW 00,10 = KW 00,11 = 0.
The configured combination

KW 00,10 = KW 00,11 = 4 has the same result as the
default combination.

The combination

KW 00,10 = KW 00,11 = 100

is inadmissible ! It would mean :
Transmit O words and receive 0 words.

When employed in the word area, the unused higher
8 channels of the address can be used by an analo-
gue unit (no KR/KT).

A change of this system constant becomes effective :
— immediately.

o Central unit cycle time
— Absolute identifier : KD 0,0
— Symbolic identifier : ZYKL_ZEIT

— Meaning of the values of the constant :
The central unit program is processed cyclically in the
time intervals stated by the set cycle time.
The entries are made in the unit of measurement (ms).
The smallest cycle time that can be entered is 5 ms.
Only integral multiples of 5 ms are permissible.

— Range of values:  5...100 for a master CPU
5..250 for aslave CPU

— Default value : 10
A change of this system constant becomes effective :
— with the next program start.

07 KR 31/07 KT 31 1.4-6
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1.5

07 KR 31/07 KT 31
Central processing units

Mapping

e Mapping

System mapping

FFFF

D800
D7FF

BOOO
AFFF

AF00
AEFF

ACO00
ABFF

A800
ATFF

8981
8980

8800
87FF

8000
7FFF

5000
4FFF

4000
3FFF

2000
1FFF

1000
OFFF

0000

Compiled program 1

Compiled program 2

Reserved

I/0O Datas

Reserved

Micro-code in RAM

Constants

RAM non safeguarded

Reserved

Datas

UART

ASIC 2 - input ASIC

ASIC 1 - output ASIC

Data mapping

AEFF

ADOO
ACFF

AC80
ACTF

ACO00

8980
897F

8900
88FF

8800

85FF
8500

47D1
47B2

467F
4600

4581

4542
4541

4402
4401

4342
4341

4340
433F

432C
432B

4300
42FF

4100
40FF

4000

EW 15,15
EW 00,00

E 63,15
E 00,00

A 63,15
A 00,00

K 00,00; K 00,01

KD 01,15
KD 00,00

KW 07,15
KW 00,00

AW 07,15
AW 00,00

S 015,15
S 000,00

MD 001,15
MD 000,00

MW 255,15
MW 254,00

MW 239,15
MW 230,00

MW 005,15
MW 000,00

M 255,15
M 255,00

M 239,15
M 230,00

M 021,15
M 000,00

Historical values

Timers

ABB Procontic CS31/Edition : 02.95 - FRCTL

1.5-1

07 KR 31/07 KT 31



1.6 07 KR 31/07 KT 31
Central processing units

Software functions

¢ Name of function Callin e Program control functions

(CEs arranged according to function groups) FBD/LD Conditional jump to label SPBM /SPRUNG
extIL /IL 1) Target label MRK / MR

Program end PE

¢ Binary functions Conditional program end =PE @)

AND & ) Soubroutine call for an

OR / ) assembler program CALLUP

Exclusive OR =1 )

Allocation = ) e Format conversion

BCDDUAL / BCDBIN
DUALBCD / BINBCD

BCD to binary conversion

¢ Latch functions Binary to BCD conversion

Allocation,set memory =S ) Pack binary variables in word PACK
Allocation,reset memory = ) Unpacking a word into binary

Set memory,dominating RS @) variables UNPACK
Reset memory,dominating SR @ Word to double word conversion WDW

Double word to word conversion DWW

o Arithmetic functions, word

Addition + @ ¢ Pulse
Subtraction ) @ Puls(rising edge) I+ 2
Multiplication * @ Puls(falling edge) - @
Division : 2
Multiplication with division */ MULDI » Logical functions with word values
Multiplication by 2 AND combination,word WAND
to the power of n MUL2N OR combination,word WOR
Absolute value generator BETR Exclusive OR combination, word WXOR
Allocation Word =W )
Allocation direct constant » Access to physical addresses
to word variable ZUDKW Copying memory areas COPY
Read word with enabling WOL
e Comparison functions
Greater than > @ o Higher order functions
Greater than or equal to >= ) Binary selection gate AWTB
Equal =? @ Selection gate,word AWT
Unequal >< 2 Maximum value generator MAX
Less than < @ Minimum value generator MIN
Less than or equal to <= @ Limiter BEG
List allocator LIzU
o Timer functions Binary value change annunciator BMELD
On delay ESV Read word variable, indexed IDLm / IDL
Off delay ASV Write word variable, indexed IDSm/IDS
Monostable element «abort» MOA Clock UHR

Monostable element «constant» MOK

o Automatic control engineering functions
Proportional-integral-controller Pl
Pulse duration modulator PDM

o Counter functions
Up-down counter VRZ

(1) If a different call exists for IL compared to FBD/LD and extended IL.It is additionally given and separated by a /.

(2) This function is generated in the IL by a sequence of commands and/or blocks.
07 KR 31/07 KT 31
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o Communication through serial interface
Initialization and configuration to

the serial interface SINIT
Output of ASCII characters and

HEX values through a serial

interface DRUCK
Reception of characters EMAS
Modbus master MODBUS

e CS31 functions
Configure CS31 unit CS31CO
Acknowledge CS31 error CS31QU

07 KR 31/07 KT 31
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1.7 07 KR 31/07 KT 31

Central processing units

Terminal mode : available functions

The terminal mode is used with the active

o« Command for testing the user program

The central unitcan be programed,tested and all operative
functions are availables. FEHLER  Display contents of the error register
The communication is in ASCII protocol. ]
FORC Enter Force values (max.7 words and 31 bits)
Thisterminalmode can be used with the aid of a terminal,the )
TCZ service device or the ABB Procontic programming FORCA  Display Force values
software 907PC331. Delete forci
For a complete description refer to Vol 7 part 3. FORCR elete forcing
The list of the different commands can be displayed with G start user program
Fhe command.H <CR>. The descripton of the commands KALT Perform cold start
is only in english language.
e« Command for creating the user program PS Display program status
AEND Preapare a program change on a running gt Display central unit status
central unit program
) ) WARM Perform a warm start
ALT Reactive the user program stored in
EEPROM Y Overwrite value of a variable with a value to
] ) ) o be entered
AL Display central unit capacity utilization
normally less than 100% z Display status of variables
D Display program ZD Display and continually update status of
. variables
DEEP Erase user program in EEPROM
] YA Display only the values of variables
FREI Enable a program change on a running user
program « Commands for configurating
. . I KONFS Display/change operating modes English/
IDA Display program identification Gerpmgn (ThegJ gerfnan Iagr]lguage has ?o be
IDR Delete program identification gggdpé/vggl)the ABB Procontic software
IDS Enter program identification MAIL Configuration and diagnosis of CS31 remote
K Enter/edit values of indirect constants units
NOP Delete program part, i.e. overwrite PASS Passeword
program part with NOPs —=4 PASS -—VALUE —=— <CR>|-—
0] Optimise the program all NOPs are \elgﬁjbele_ Zrhcg)s(zgljer;ggrzassword
deleted;syntax:O<CR> The value 0000 is not allowed
. The user can'thave a access to the following
P Display free program memory area commands AEND, D, DEEP, FREI, N, NOP
S Enter/edit user program (substitute) O, S, V (display or modification of program)
whenthe programis protected by a password.
SP Save user program in EEPROM UHR Display time and date
v g/lnc:jv)e user program (only towards to the UHRS Set time and date (without syntax control)
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07 KR 31 /07 KT 31
Central processing units

Front panel

oogoo ooo o o 0O

6200 o1~ 02~ 03~ 04 05 06 o 08 08 107 1T

Q
AS

11 ] 1
N Ry

07KR31  24VDC sw

CENTRAL UNIT ABB Procontic CS 31

/35x15mm

EN 50 022

C 111D

1

/35x15mm

EN 50 022

g ]
Sl o
/77077

C211D

Central unit 07 KR 31

12 yellow led's labelled "Input " to indicate status of
the inputs.

8 yellow led's labelled "Output" to indicate
the presence of the outputs.

1greenledlabelled"Supply "toindicate the presence
of the supply

1 green led "RUN"
1 red led for the error status

1 "RUN/STOP" switch to start and stop the program
execution

1 serial interface RS 232 C

Assignment of the indentifiers for the inputs
Assignment of the identifiers for the outputs

The central unit has to be plugged on the plug-in base
ECZ.

The plug-in base ECZ can be mounted on a DIN rail
35 x 15 mm - EN 50022.

Central unit 07 KT 31

BRI

ontic CS Sﬂ

C112D

The RUN/STOP switch is used to start or abort the

processing of the user program.
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3 07 KR 31/07 KT 31 Electrical connection
Central processing units Terminal assigments

The central units 07 KR 31 and 07 KT 31 have to be mounted on the plug-in base ECZ.
The terminals are connected on the plug-in base ECZ.

07 KR 31 - 120 VAC / 230 VACversions 07 KT 31 - 120 VAC / 230 VAC versions

— Bus n°2
— Bus n°1

w @)—— Sheild

=
N

— Bus n°2
— Bus n°1

b
o
w @—— Sheild

}O o O a7 O
2avoc — ‘l' | igo\/ \[/)Eci @ —J (@)
120 VAC —— @ (D) 230 VAC

230 VAC 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 ]

PPPOEPPIPIPOPPO D |
I I ® d
| N
7922292000000 08 EEEEEREEEREERE
PP r T . MNOP QRS T :
o MNOPOQR RS T + | 5 5 s g
E.n: gg cg Eg
5 ¢ £ A EEEEEIEIER
£ £ [olldl ol [l el [<] [o][<] S S RS IEIEIE R IEE
EREIEIEIBIEIEIEIE ;
RN Iy N RN Iy Uy (NN oy [N ) oy 24+
J vDC —
:/"\-’_, =/~
1
L1 N PE
1 Power supply
L1 N PE 230 VAC
Power supply 120 VAC
230 VAC
120 VAC

C169D

C205D

The internal 24 VDC (100 mA) power supply is only available for the 230VAC/120VAC versions. This power is used
to power the inputs.
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07 KR 31 - 24 VDC version

07 KT 31 - 24 VVDC version

— Bus n°2

w @)—— Sheild

=
N

—— Bus n°1

VITELELLL W O
12345678
-
— I —
24VDC
120 VAC —— @ C)
230 VAC ~

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

&L @@@@@@@?@@[

_@
_®
_@

]

— Bus n°2
—— Bus n°1

w @ Sheild

=
N

)

iR

£ O K + 1 s + | + 1
5 s S § 5 = = 5 &
w - < e E w s = e £
og £ E c £ E
E € 8 8 g g ol 1o ol |l || [T || | 8 8
AR EIEIEE R AR
O S I I O et I ] I A 8 8 i e e I ) I I I |
—/rx/J I =/~ 20+
- I vDC  _
24 - PZ
VDC + VDC +
S S
Please observe in particular : For 07 KT 31

— The earthing measures
— The handling of the electrically isolated input groups

— The handling of the electrically isolated output groups
— The connection of analog-value receiver and analog-
value sensor

— The earthing of the switch cabinet mains socket

— A free wheel diode is not necessary because the
protection is integrated into the transistor component.

— An external thermal fuse max. 5A has to be connected
between the common + terminals and the 24 VDC to
avoid damage in case of use of alot of overload outputs.

Variables used in the central unit

Input Channel Output Channel
A E62,00 M A62,00
B E62,01 N A62,01
C E62,02 @] A62,02
D E62,03 P A62,03
E E62,04 Q A62,04
F E62,05 R A62,05
G E62,06 S A62,06
H E62,07 T A62,07
[ E62,08
J E62,09
K E62,10
L E62,11
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3.1 07 KR 31/07 KT 31

Central processing units

Electrical isolation
and notes on earthing

The following illustration shows the parts of the device's circuit which are electrically isolated from each
other as well as the internal connections which exist. Both the creepage distances and clearances as well as the test
voltages used correspond to DIN/VDE 0160.

The earth on the plug-in base ECZ has to be connected directly and on the shortest possible way to the switch cabinet
earthing using a wire with a cross section of 6 mm? in order to ensure safe earthing and as an EMC measure.

For the 07 KR 31 :

Self |j

7

e

-1—:—

Self
47 pH

bus bus bus bus
n°2 n°1 Sheild Inputs n°2 n°1 Sheild Inputs
| 07KR31 | | 07KR31
CS31 CS31
bus Internal bus Internal
electronic electronic
Internal
Internal electronic Fuse
electronic
Py °
-

N

7

Jo

| I |

Fuse Fuse
| [ 1 c .
Outputs Common - Outputs ommon
Common -
13 Terminal ECZ fz 3 | Terminal ECZ
0—' 0—'
Self Self
16 17 18 Terminals g 16 17 18 Terminals g
o o
B L
24V d.c. = 120V a.c. =
230V a.c.
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For the 07 KT 31 :

bus bus bus bus
n°2 n°1 Sheild Inputs n°2 n°1 Sheild Inputs
A R
I 07KT31 I 07KT31
cs31 I cs31 !
e : Internal s : Internal
| electronic | €lectronic
1 1
1 1
1 Internal |
Internal 1 electronic 1 Ele
electronic : !
T
. -~ : .
| + -] |
1 — 1
SRR, IS B ¥
1 iad 1
I : 7 | z
: Internal : Internal
| electronic Self | electronic Self
1 47 pH 1 47 uH
| i AV
Fuse 1 Fuse 1 -[
| I I
Output Common M.T - Output | Common +  Common —
Common M.T + Common - Common M.T+ Common M.T —

w
w

Terminal ECZ

i Terminal ECZ j)_

Self Self
16 17 18 Terminals 16 17 18 Terminals

1 1

120V a.c.
230V a.c.

.|||_

Cc212D
C213D

N Common M.T +
)

' VA%

Output

[ Load |

Common M.T -

C210D
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3.2 07 KR 31/07 KT 31 Connection for ABB Procontic CS31
Central processing units system bus

Please observe :

— All of the CS31 devices, no matter whether they are
master or slave devices, are connected with the twisted- v SRS
pair bus line as follow : & & é@\
- One core of the bus line is looped through via the bus

n°2 terminals of the CS31 system bus.

- The other core of the bus|line is looped through via the

BUS 2 terminals of all devices to be connected to the
CS31 system bus. ] @

— If the central unit 07 KR 31 /07 KT 31 is located at the 1 2 3
beginning or at the end of the bus line, the bus
terminating resistor (120 1/4W) has to be connected
additionally between the bus n°l and the bus n°2 O

terminals.

—The shield of the twisted-pair bus line is looped through
via the shield terminals of all the devices to be con-
nected to the CS31 system bus.

C116D

— The handling of the CS31 system bus is described in
detail in volume 2, System data.
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3.3 07 KR 31/07 KT 31 24V output voltage for the signal
Central processing units supply of the inputs

The central units 07 KR 31 / 07 KT 31
provide a24VDC (100mA) voltage output for the 12 binary
input signals (for this purpose only).

This 24V output voltage is only available for the 230 /
120VAC version.

The internal 24V power supply is overload-proof. The 24V
output voltage is ready for operation again approx. 2
minutes after an overload has been eliminated.

‘
28 29 30

@@@[

N IS
,@@ §@°
& §
O O

C117D
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3.4 07 KR 31/07 KT 31
Central processing units

All data (flags, words, historical datas,
real-time clock) can be stored in a zeropower RAM
(battery included into the RAM).

The battery lifetime is 5 years. The battery lifetime is the
time during which the device remains operable in order to
backup data while the supply voltage of the central is
switched off. As long as there is a supply voltage avail-
able, there is no more load on the battery other than its
own leakage current.

The battery can not be changed.

Abatteryfailure is detected with the bit 3 of the status word
EwW 07,15:

Bit 3 = 0 : battery failure

Bit 3 =1 : no battery failure.
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3.5 07 KR 31/07 KT 31 Serial interface
Central processing units

Interface standard : EIA 232 « Conditions for setting the operating modes of the

« Assignment of the serial interface serial interface.

The serial interface has the following pin assignment:  — Modes
5 1 System |RUN/STOP System Mode set
constant switch cable/device by this
KwW00,06*
000060 0,<0,>2,<1000 STOP X active
o000 >355 RUN 07 SK 90 active
| FPTN404948R0002
| 07 SK 91, TCZ | passive
9 6 G g FPTN404948R0006
1 X X active
: ing........ i hiel .
(13 : :(;uiér;% Protective Ground (Shield) , STOP « active
2 0 TXD oo, Transmit Data (Output) RUN passive
3 RxXD.oeeenn. Receive Data (Input)
4 : RTS........... Request To Send (Output) >99, <356 X FPTNTOEZ?I;OOOG MODBUS
5 CTS..ne. Clear To Send (Input) (Pin 6 shorted to OV)
6 : PROG*
7 : SGND........... Signal Ground (0V) 07 SK 90 active
8 @ notused FPTN404948R0002
9 : +5Vout........ Supply for the TCZ service device™ ot effect

*: KW 00,06 modulo 1000 or 10000
* 1= Active mode (Programming/test)
0 = - Passive mode (DRUCK/EMAS applications),
Pin 6 shorted to OV
- MODE MODBUS Pin 6 shorted to 0V out

** 5V output (only for supplying the TCZ service device) :
The connected service device receives its voltage supply via the
interface cable.

o Operating modes of the serial interface

The operating mode of the interface has to be set
according to the application in each case :

— Programming and test or

— Man-machine-communication MMC

— MODBUS protocol (master and slave)

Active mode : The active mode is used for programming
and testing the central unit, i.e. it gives the user access to
all the programming and test functions of the central unit.

Passive mode : The passive mode is used to perform a
communication configured with the DRUCK and EMAS
blocks between the user program and a device connected
to the serial interface.

MODBUS protocol : The MODBUS protocol is used to
perform a communication between the central unit and a
device connected to the serial interface.
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— Delay on RTS signal

|T1 To |

S —

| Tz| RTSsignal

Sending frame

System constant
KW 00,06

Ty-To-Ts

0-99
or 10000 - 10099
(active or passive modes)

The RTS signal depends on
the number of characters in
the received buffer.

When the buffer is full, the
RTS signal is modified.

100 - 355
or 10100 - 10355
(MODBUS mode)

T]_:O
T2:0
T3:0

1000 - 1099
11000 - 11099
(active or passive modes)

T, =T, =Tz =1 character
(i.e. : at baud rate = 9600
bauds, time for 1 character :
T=1,15ms)

« Interface parameters

Active mode : The setting of the interface parameters
cannot be changed

Data bits : ... 8

StOP DItS & e 1

Parity bitS & .. none

Baud rate :......ccccoviiiieiiieeeieee e 9600
Synchronization :..........ccccovvieeeennnnn. RTS/CTS
MODBUS mode :......ccccccevviiieveennnnn, Default setting
Data bits : ... 8

StOP DItS & weeveiieeee 1

Parity bitS & .. none

Baud rate :......ccccoviiieiiiiiee e 9600

Passive mode :

Interface identifier COM1 . ................. 1

The function block SINIT has to be used to set up the
parameters.

¢ Signal level

System constant KW 00,06 Actif RTS signal level

1100 - 1355
2100 - 2355
11100 - 11355
12100 - 12355
(MODBUS mode)

T2:5mS T1:T3:0

00000 - 02355 - 10V

10000 - 12355 +10V

2000 - 2099
12000 - 12099
(active or passive modes)

T, =T, =Tz =3 characters
(i.e. : at baud rate = 9600

bauds, time for 3 characters :

T = 3,45 ms)

07 KR 31/07 KT 31

3.5-2
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3.6 07 KR 31/07 KT 31 Dimensions
Central processing units
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vy 1illi11 - Y Ji f*
123 % 115 f
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max. 124 |
12 102 ‘
i i 35 mm EN 50 022
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Plug-in base ECZ
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4 07 KR 31/07 KT 31
Central processing units

High-speed counter

o Features

The high-speed counter used in the central units 07 KR 31
or 07 KT 31 works independently of the user program. Its
features are as follows :

— The counting frequency is max. 10 kHz. The counter
counts the 0—>1 edges at terminal 04 on the plug-in
base ECZ (also designated as E 62,00).

— The counter counts upwards from —32768 to +32767
(8000,,...7FFF ). If +32767 is exceeded, the counter
skips to —32768.

— Sequence of the counting procedure :

- +32767 or 7TFFF

T ° —» E63,13=1

i (A 62,00 = 1)

-l — 32768 or 8000,

94 C 110 D

Sequence of the counting procedure

— Setting the counter in the user program :

- to the value contained in the internal word variable
AW 06,15

- using the internal variable A 63,15 = 1.

NOTE : If the internal variable A 63,15 = 1 is present
during several processing cycles, the processor sets
the counter atthe program end in each case. During the
remaining time of the processing cycle, the counter
counts pulses at terminal 04.

— The counter content can be read via the internal
variable EW 06,15.

— Zero-crossing message (signal changes from 0 to 1
when the counter contents changes from -1 to 0) :

- always via the internal variable E 63,13.

The zero-crossing message is cancelled when the
counter is set.

— Fastinput of binary signals into the user program with
a delay of < 0,02 ms:

— Terminal 04 (also designated as E 62,00) :
Internal variable E 63,14.

Preset start values

You can preset both positive and negative start values
for the counter.

The counting operation starts at the start value and is
continued in correspondence with the arrows in the
diagram until the enabling is stopped or a start value is
loaded again.

Negative start value

The minimum negative start value is — 32768 (8000,)).

By presetting a negative start value it is thus possible to
count a maximum of 32768 pulses up to the zero
crossing of the counter.

Positive start value

If a positive start value is preset, the counter counts up
to the value of +32767 (7FFF ), continues the counting
operation at the value of —32768 (8000,) and then
signals the zero crossing when reaching the transition
from -1 to O.

The minimum positive start value is 1. If you preset this
value, 65535 pulses will be counted up to the zero
crossing.

In order to count more than 32767 pulses up to the zero
crossing, the start value has to be calculated according
to the following equation :

Start value = 32767 — (number of pulses — 32768)

Example :

40 000 pulses are to be counted.

The start value is in the positive range, because more
than 32768 pulses have to be counted.

Calculation :

Start value = 32767 — (number of pulses — 32768)
= 32767 — (40 000 — 32768)

= 25535
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5 07 KR 31/07 KT 31
Central processing units

Processing times

The mostimportant times for the applica-
tion of the central units 07 KR 31 /07 KT 31 with or without
connected remote units are :

e The reaction time t  is the time between a signal
transition at the input terminal and the signal response
at the output terminal.

In case of binary signals, the reaction time consists of
the input delay t,, the cycle time t,, of the program
processing and the bus transmission time, if the system
is expanded by remote units.

e The cycle time t _ determines the time intervals after
which the processor starts the execution of the user
program again.

The cycle time has to be specified by the user. It should
be greater than the program processing time t , of the
user program, the CS31 bus transmission time and the
related waiting times.

The cycle time is also the time base for some time-
controlled functions, such as for the timers.

e The program processing time t
processing the user program.

e IS the net time for

For the configuration and for determining the reaction
time t_, the following steps are necessary :

— Determining the program processing time t

— Determining the bus cycle time t,, if there are any
remote units connected to the central unit.

— Addition of the other times which are within the cycle
time t..

— Specification of the cycle time t_.

— Reaction time t,, as the sum of the input delay t, and
2 x cycle time t_ and output delay t .

In addition to calculating the cycle time t_ in accordance
with chapter 5.2 it is possible to measure the capacity
utilization on the programmed central unit—with the RUN/
STOP switch set to RUN. The menu item of "Display
central unit status" in the programming software
907 PC 331 can be used for this purpose. Increase the
cycle time t_ until the capacity utilization is below 80 %.

The capacity utilization could be greater than 100 %. In
this case, a FK3 error is generated (code 200,), M 255,13
is setto 1.

The central unit is always processing. This capacity
utilization allows to reduce the cycle time even if the
initialization is too long.
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5.1 07 KR 31/07 KT 31 Program processing time t
Central processing units

upP

¢ Binary instructions of the type :

IM/M&M =M
INM /NM &NM = NM
Processing time for 1000 instructions : 6 ms

IM/M &M = SM

INM /NM &NM = RM

Processing time for 1000 instructions : 6 ms
e Word instructions of the type :

IMW +MW —-MW = MW

-MW —MW +MW = -MW

Processing time for 1000 instructions : 18 ms

IMW *MW *MW = MW

Processing time for 1000 instructions : 120 ms
-MW : MW =MW = —-MW
Processing time for 1000 instructions : 750 ms

¢ Mixed instructions

—65%binary: !/, & =

—-20%word: !, +,— =

-15%word: I * =

Processing time for 1000 instructions : 25,5 ms

e The program processing times of all the function blocks
are specified in the documentation of the programming
software 907 PC 331.
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07 KR 31/07 KT 31
Central processing units

5.2

Set cycle time t

TIMES TO BE TAKEN INTO CONSIDERATION
WHEN THE CENTRAL UNITS 07 KR 31 /07 KT 31 ARE USED AS :

Stand Slave Bus master Explanation
______ alone inputs and
A outputs remote
units
t, — | 500ps <t < 2200us t.=23ms — Communication time on

the CS31 bus.

— For a slave t, has to be added
to t, each t; cycle time of the
master. The worst case is only
one slave on CS31 bus with a
short cycle time in the master.

UP

The cycle time t_ has to be preset by the user taking the
following equation into consideration :

2t +t,

This equation assumes that the processor always gets
access in the most unfavourable moment.

— For a slave, the bus transmission time is :

T, slave = 66 us + number of sent/received bytes

The cycletimet_is storedin KD 00,00 and can be selected
in 5 ms time steps. If the selected cycle time is too short,
the processor will come in default then.

If this lack of time is getting too large over 16 successive
cycles, the processor will generate an error (FK3) and
continue the program execution (according the value of
the system constant KW 00,07).

Using some function blocks, such as the PI controller, the
error-free execution depends on an exacttiming sequence.
Make sure that there is a larger time reserve.

The correct setting of the cycle time can be checked by the
following procedure :

— Loading the user program into the central unit.

op Program processing time

— If the operating mode has been switched over from
stand-alone to bus master : Power ON or menu item
"Enable PLC mode" in the programming software.

— Interrogation of the capacity utilization using the menu
item of "Display PLC status".

— Changing the cycle time t_ until the capacity utilization
is below 80 %.
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5.3 07 KR 31 /07 KT 31
Central processing units

Reaction time
in case of binary signals

The maximum reaction time t,,_(input terminal to output
terminal) results from the asynchronicity of the
operations.

Bus master central unit via inputs and outputs of remote
units :

t,=t,+2t +t +t,+n*100 us

with o2ty + 1,

t,, :program processing time
t, :bus CS31 cycle time
n :number of units on the bus

In case of analog signals, the refresh times are to be
entered in the formula instead of the delay times.
Example : Bus master central unit + 1 binary input
module + 1 binary output unit + 2 analog
input units, reaction time for binary signals
via the remote units :

t. = 8ms

input delay time : 5

bus CS31 cycle time : t,= 3 ms + 387 us + 323 us
+ 1355 ps + 1355 ps

TIMES TO BE TAKEN INTO CONSERATION
WHEN THE CENTRAL UNITS 07 KR 31 /07 KT 31 ARE USED AS:
Stand alone Slave Bus master Explanation
inputs and | inputs and inputs and
putputs outputs outputs
of its own of itsown | via remote units
Inputs |
of remote unit | 1 t,=5ms t,=5ms t, = (8 ms) Inputs signal delay t; of binary
or central units remote units normally typ. 8 ms
or of central unit type 5 ms.
Cycle time t.=25ms t.=25ms t.=25ms Cycle time t, to be set by the
t. user.
I
Outputs of i - - t, (<1 ms) Qutput signal delgy time of
remote units or | “d binary remote units :
outputs of the normally < 1 ms for a transistor
central unit output and < 5 ms for a relay
output.

t,= 54ms
cycle time : t.= 15ms (t >t +t,)
output delay time : t,=1ms
terminal-to-terminal
reaction time c.a. : t, = 44,8 ms

kk

The cycle time t, of the CS31 bus depends on number
and type of the remote units (see vol. 2 refresh time).

07 KR 31/07 KT 31 5.3-1
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6 07 KR 31/07 KT 31 Addressing
Central processing units

Structure examples with 07 KR 31 /07 KT 31/07 KR 91 /07 KT 92 /07 KT 93 as bus master

Example 1 : 07 KR 31, 07 KT 31, 07 KR 91, 07 KT 92 or 07 KT 93 used as stand-alone central unit

| TR
: Nzl
§ ."\=== 9, §
07 KR 91
07 KT 92 /07 KT 93 07 KR 31/07 KT 31

Example 2 : 07 KR 31, 07 KT 31, 07 KR 91, 07 KT 92 or 07 KT 93 used as bus master on the CS31 system
bus, as remote units only 1/O units are used.

CS 31 system bus

07 KR/KT 31
07 KR 91 1/0O unit 1/0O unit I/O unit
07 KT 92/93

Example 3 : 07 KR 31, 07 KT 31, 07 KR 91, 07 KT 92 or 07 KT 93 as bus master and as slave on the CS 31
system bus, in addition 1/O units.

CS 31 system bus

07 KR/KT 31 07 KR/KT 31
07 KR 91 1/0O unit 07 KR 91 I/O unit
07 KT 92/93 07 KT 92/93
Bus master Slave

Without regard to the address ranges, the following units can be connected to a CS31 system bus :
— max. 1 bus master

— max. 31 remote units/slaves

Further restrictions result from the address range of the central units :
07 KR 31/07 KT 31: — max. 28 analog input units; 07 KR 91/07 KT 92/07 KT 93 : - max. 12 analog input units

— max. 12 analog output units - max. 12 analog output units
— max. 31 binary input units - max. 31 binary input units
— max. 31 binary output units - max. 31 binary output units

There may be further restrictions according to the structure of the installation and the type of remote units. For the
recommended addresses, (see chapter 6.1"Recommended unit adresses on the CS31 bus ).
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Structure of the input and output addresses in the
remote units

The binary input unit ICSI 08 D1 will be explained here as
an example.

The bus master central unit reads the input signals as
operands. The complete address of an input signal has
the following structure :

E_10 ,05
“T—— cChannel number of the input,
here : input 05

Unit address (group number)

here : unitaddress 10 choosen by the DIL
switch on the plug-in base ECZ

(see vol. 2).

Operand identifier,
here : binary input
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6.1 07 KR 31/07 KT 31 Recommended unit addresses

Central processing units on the CS31 bus

The standard addressing has the
purpose of :

—simplifying and schematizing the setting of addresses
on the CS31 system bus

— simplifying diagnosis and troubleshooting.

The standard addressing makes sure that there will be no
address overlapping even for units with a bigger amount
of data.

Recommendations :

¢ Assign a specific unit address for each unit/each slave
central unit; binary and analog units can be set to the
same address.

o Unit addresses for binary remote units and central
units : 0, 2..., 58, 60 (all even numbers), (see also
chapter 6.5 "Intelligent /O remote units  (slave central
units")).

« Unit addresses for analog remote unit :
0...5and 8...15 : analog input remote units
0...5 : analog output remote units.

¢ Address switch No. 8 on the plug-in base ECZ always
set to OFF (< 7) for the binary remote units.
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6.2 07 KR 31/07 KT 31 Address setting for the units
Central processing units

¢ Input and output units connected as slaves to the
CS31 system bus

The remote units are mounted on the plug-in base ECZ.
This plug-in base is equipped with an address switch
(DIP switch) for setting the unit address.

The combination of unit type, unit address and channel
number results in the variable address used by the bus
master central unit.

¢ Setting the address switch for binary units

The possible range of unit addresses when using the
central units 07 KR 31 /07 KT 31is:

- 0...61

¢ Setting the address switch for analog units

The possible range of unit addresses when using the
central units 07 KR 31 /07 KT 31is:

—0...5and8...15 : analog input remote units
-0..5 : analog output remote units
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6.3 07 KR 31/07 KT 31
Central processing units

07 KR 31/07 KT 31 used as a
stand-alone central unit

If the central units 07 KR 31/ 07 KT 31 are used without
the CS31 system bus connected, perform the following
setting when programming in the user program :
System constant KW 00,00 = -2

This value is the factory setting.
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6.4 07 KR 31/07 KT 31 07 KR 31/07 KT 31used as a
Central processing units bus master central unit

If remote units (slaves) are connected to the central unit
07 KR 31 or 07 KT 31 via the CS31 system bus, proceed
as follows :

1. Change the system constant : KW 00,00 = -1

2. Save the user program in the EEPROM.

3. Activate the new PLC mode by :

— calling the menu item "Enable PLC mode" in the
ABB programming and test system, or

— entering the command WARM <CR>
in terminal mode or

— power ON or

— cold start.
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6.5 07 KR 31/07 KT 31

Central processing units

Intelligent 1/0O remote units
(Slave central units)

The central units 07 KR 31, 07 KT 31,07 KR 91, 07 KT 92
and 07 KT 93 can also be used as slaves at the CS31
system bus, (see chapter 6 "Addressing " example 3).
The central units 07 KR 31 /07 KT 31/07 KR 91 /07 KT
92 /07 KT 93 may be used both in the binary range and
in the word range.

The address can be set to a value from 0 to 61. The
maximum permissible address depends on the size of the
settransmit and receive range. The larger you choose the
transmit or the receive range, the smaller is the maximum
permissible address (see examples 1...3).

If you want to switch over to the "slave mode", proceed as
follows :

1. Change the system constant : KW 00,00 = 0...61
Only for 07 KR 31 and 07 KT 31 : if KW 00,00 = 100, the
address ofthe slave is choosen by the dil switches of the
plug-in base ECZ as a standard remote unit address
range : 0...61.

2. Save the user program in the EEPROM.

3. Activate the new PLC mode by :

— calling the menu item "Enable PLC mode" inthe ABB
programming and test system or

— entering the command WARM <CR> in terminal
mode or

— power ON or
— cold start.

There is no direct access to the inputs and outputs of the
slave central unit via the CS31 system bus. The commu-
nication between master and slave is performed using
input and output operands.

All the master data are consistently transferred to the
slave, and all the slave datas are consistently transferred
to the master.

The slave central unit can be used either in the binary
range orin the word range of the CS31 system bus. The
transmit and receive ranges of the slave can be adapted
to the application-specific requirements by means of the
two system constants KW 00,10 and KW 00,11 (see also
chapter 1.4 "Operands " § System constants).

You can set :

— The size of the transmit and receive ranges and

— the mode of employment of the slave (in the binary or
the word range).

Default condition :

If the central units 07 KR 31/07 KT 31/07 KR 91/07 KT
92/07 KT 93 are switched over to the "slave mode", they
behave like binary input and output units with 32 inputs
and 32 outputs when connected to the CS31 system bus.

This means that the default setting of the transmit and
receive ranges is within the binary range of the master.
Their size is 32 bits each (4 bytes).

Example 1:

Default configuration of the slave (binary range) :

KW 00,10 = 0 : Slave transmit range : 4 bytes
(4 bytes * 8 channels = 32 binary O)

KW 00,11 = 0 : Slave receive range : 4 bytes
(4 bytes * 8 channels = 32 binary 1)

Note :
The default configuration is the same as the configuration
KW 00,10 = KW 00,11 = 4.

07 KR 31/07 KT 31
07 KR91/07 KT 92/
07 KT 93

as bus master

07 KR 31/07 KT 31
07 KR91/07 KT 92/
07 KT 93

as slave with :

KW 00,10 =0 or 4
KW 00,11 =0or 4
Transmit or receive
using E/A operands
(I/O operands)

<>

Receive or transmit
using E/A operands
(I/O operands)

En ,00 -<— A 00,00
En 15 A 00,15
En +1,00 A 01,00
En :|-1,15 A 0.1,15
An ,00 —=> E 00,00
An 15 E 00,15
An +1,00 E 01,00
An :|-1,15 E 0.1,15
n:  Unit address of the slave central unit

for this example : 0<n <60

For the slave address of n = 12 the following applies, for
example :

The output signal A 00,00 of the 07 KR 31 used as slave
is the input signal E 12,00 for the 07 KR 31 used as bus
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Example 2 :

Configuration of the slave for the binary range :

Example 3 :

Configuration of the slave for the word range :

KW 00,10 = 15 : Slave transmit range : 15 bytes KW 00,10 = 101 : Slave transmit range : 1 word
(15 bytes * 8 channels = 120 binary O) (1 word = 1 word output)
KW 00,11 = 06 : Slave receive range : 6 bytes KW 00,11 =108 : Slave receive range : 8 words
(6 bytes * 8 channels = 48 binary 1) (8 words = 8 words inputs)
07 KR 31/07 KT 31 07 KR 31/07 KT 31 07 KR 31/07 KT 31 07 KR 31/07 KT 31
07 KR 91/07 KT 92/ 07 KR 91/07 KT 92/ 07 KR 91/07 KT 92/ 07 KR 91/07 KT 92/
07 KT 93 <> 07KT93' . 07 KT 93 <> 07KT93' .
as bus master as slave with : as bus master as slave with :
KW 00,10 = 15 KW 00,10 =101
KW 00,11 =6 KW 00,11 =108
Receive or transmit Transmit or receive Receive or transmit Transmit or receive
using E/A operands using E/A operands using using
(I/O operands) (I/O operands) EW/AW operands EW/AW operands
En ,00 < A 00,00 EW n,00 <— AW 00,00
En ,15 A 00,15
: AW n,00 —> EW 00,00
En +7,00 A 07,00 : :
: : AW n,07 EW 00,07
En +7,07 A 07,07
An ,00 —=> E 00,00
An 15 E 00,15
An +2,00 E 02,00
An +2,15 E 02,15
Notes : Notes :
The upper 8 input channels of the address n+7 If a slave KR/KT is configured for the word range, only
E n+7,08...E n+7,15 the lower 8 channels of the address n are assigned to
it on the CS31 system bus.
can be assigned to another binary 8 bit input unit
(excluding KR/KT) on the CS31 system bus. (EW n,00...EW n,07 and AW n,00... AW n,07).
The output channels starting from the address n+3 The upper 8 channels of the address n
A n+3,00...An+7,15 EW n,08...EW n,15 and
AW n,08...AW n,15
can be assigned to other output devices on the CS31
system bus. can be assigned to analogue unit (excluding KR/KT)on
the CS31 system bus, for example.

n: Unit address of the slave central unit
for this example : 0 < n< 54

For the slave address of n = 12 the following applies, for
example :

The output signal A 00,00 of the 07 KR 31 used as slave
is the input signal E 12,00 for the 07 KR 31 used as bus
master.

n: Unit address of the slave central unit
(see chapter 6.2 "Adress setting for the units  ").

For the slave address of n = 4 the following applies, for
example :

The output signal AW 00,00 of the 07 KR 31 used as slave
is the input signal EW 04,00 for the 07 KR 31 used as bus
master.

07 KR 31/07 KT 31 6.5-2

ABB Procontic CS31/Edition : 02.95 - FRCTL




7 07 KR 31/07 KT 31
Central processing units

Purpose of the 1/0O configuration

Dependent on the type of I/O units the following can be
configured :

¢ in case of binary I/O units, an input delay different from
the factory setting,

e in case of binary units with combined 1/O channels,
these channels can also be defined as input only or
output only,

« in case of binary units, open-circuit monitoring at inputs
and outputs,

¢ in case of analog units, measuring or output ranges
which differ from the factory setting.

Switching over of inputs and outputs, switching on the
diagnosis functions and changing the measuring and
output ranges are performed as follows, depending on the
unit type :

« Performing the I/O configuration via the CS31 system
bus, either by means of the user program of the bus
master central unit or by means of a terminal.

¢ Setting of switches on the plug-in base ECZ or on the
rear side of the input/output unit.

o External wiring on the input/output unit terminals.

In some cases, there is a relation between the settings
made on the remote unitand the information and diagnosis
messages which can be interrogated at the remote unit or
via the CS31 system bus. This relation will be explained
in the following chapters.

There is no need for you to perform an I/O configuration
via the CS31 system bus if the factory setting is sufficient.
Once an /O configuration has been performed, it will
remain stored in the corresponding /O unit until it is
changed again. Even in case of power OFF it will not be
deleted.

All possibilities of the 1/0O configuration are described in
the volume 2 "Hardware description "
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7.1 07 KR 31/07 KT 31 Performing and reading

Central processing units the I/O configuration

There are the following possibilities for system structures
when using 07 KR 31 or 07 KT 31 as bus master :

e Performing and reading the I/O configuration via the
user program of the bus master central unit 07 KR 31 or
07 KT 31

o Performing and reading the I/O configuration by means
of the terminal or

¢ Reading the I/O configuration from the remote units.

Performing and reading the 1/O configuration via the
user program

The function block CS31CO is available for the 1/0 confi-
guration of the units. This function block is part of the
programming software 907 PC 331 and is described inthe
corresponding documentation.

Performing and reading the I/O configuration by means
of the terminal or TCZ

This method is based on the fact that the central units
07 KR 31 / 07 KT 31 use a dialogue language at the
programming interface which allows the 1/0O configuration
to be performed and interrogated by means of simple
protocols (see volume 7.3, chapter 3 "MAIL command ").

07 KR 31 and 07 KT 31 are equipped with the special
function for I/O configuration.

The following devices can be used as terminal :

o A commercially available terminal equipped with an
EIA-232 interface, such as VT100.

e A PC equipped with the programming software
907 PC 331. All the interface data are correctly set
under the main menu item of "PLC communication 2",
sub-item "Terminal emulation”.

e The service device TCZ in the operating mode

1 = TERMINAL, 2 = CHAR.MODE, N = transmission
speed unchanged, 9600 Baud.

Reading I/O configuration and diagnosis data at the
remote unit

(See vol. 2. "Hardware description ").

07 KR 31/07 KT 31 7.1-1
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8 07 KR 31/07 KT 31
Central processing units

Diagnosis
Introduction

The diagnosis system of the 07 KR 31
and 07 KT 31 is designed to ensure a quick and efficient
troubleshooting. For this purpose, it is classified :

—"vertically " in diagnosis, error flags, reactions, LED
display and acknowledgement, (see chapter 8.2
"Acknowledgement of error messages in the
remote units ").

There are interrelations between the bus master
central unit and the remote units. The central unit
reads the diagnosis data which the remote units have
found out. An acknowledgement in the central unit
also causes the stored error messages in the remote
units to be deleted.

— "horizontally "in 4 error classes, in correspondence
with the severity of the error, (see chapter 8.2
"Acknowledgement of error messages in the
remote units ").

This concept is based on a system structure consisting of
a bus master central unit and several remote units, and
remote processors as well. The diagnosis system detects
the following errors :

— Errors in the bus master central unit
— Errors on the CS31 system bus
— Errors in the remote units

— Errors in the wiring of the remote units on the process
side

The troubleshooting is performed as follows :

— The red LED on the central unit 07 KR 31 gives first
hints. The errors detected by the remote units are also
displayed here.

— If these hints are not sufficient, the error flags have to
be read out. For the meaning of the error flags, (see
chapters 8.6 "Meaning of the contents of the error
word flags " and 8.7 "Reaction on the bus master
central unitand the remote unitsin case of errors ").

— The status register EW 07,15 in the central unit
supplies additional information to be used for the
diagnosis (see chapter 8.2 "Acknowledgement of
error messages in the remote units  ").

—The remote units indicate errors occuring in their area.
Detailed information can be obtained by pressing the
test key on the units, (see chapter 8.3 "Error flags in
the central unit, error classification  ").
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8.1

07 KR 31 /07 KT 31
Central processing units

Structure of the diagnosis

Central unit 07KR31/07KT31

Remote unit
/ CS31 system bus > Internal Connected
\. functions peripheral devices

Diagnosis area of the central unit

Y

Diagnosis area of the central unit

B

no response
from the
remote unit

Central unit
reads from the
remote units

no
call
message

Diagnosis area of the remote unit

Y

A

Diagnosis area of the remote unit

Y

Reactions in the central unit

Displays on the central unit

X
Y

Reactions in the remote unit

Displays on the remote unit

Acknowledgement via the central unit

Acknowledgement via the remote unit

C119D

07 KR 31/07 KT 31
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8.2 07 KR 31/07 KT 31

Central processing units

Acknowledgement of error
messages in the remote units

The remote units store and display the
error messages detected independently of the central
unit. The error messages can be acknowledged :

— on the remote units by pressing the test button
— in the user program by means of the function block
CS31QU (this also deletes the error message stored in

the central unit)

— in the terminal mode by means of the command MAIL
(see volume 7.3 chapter 3 "MAIL command ").

If the error has not been eliminated, the error message
appears again.

Example of an error message

07 KR 31 or 07 KT 31

R

/

RUN/STOP switch
in run position
o,

'''''

94C109D

CS31 system bus

ICSC08 L1 ICSM 06 A6

Unit address : 17 03
(group number)

Errors which occured :

The bus line to the remote unit having the unit address 3
has been broken during operation.

Error flags in the central unit 07 KR 31 or 07 KT 31

It is assumed that the error flags have been set to 0 by
acknowledgement/deletion before the error occured. In
the following, only those error flags will be listed the
contents of which changes.

M 255,10
M 255,13
MW 255,00 = 15

Summation error message

Error class message (FK3 error)

Error detection :
remote unit is disconnected

MW 255,01 = 05
MW 255,02 = 03

Unittype : analogue inputand ouput
Group number (unit address)

MW 255,03 = 0

MW 255,04 = 0 \ not concerned, as well as all
MW 255,05 = 0 | the other error flags which have
MW 55,06 = 0 J not been mentioned

MW 255,07 = 0

LED displays on the bus master central unit 07 KR 31
or 07 KT 31

Run led lights : up

Red led : error

Reaction of the bus master central unit 07 KR 31 or
07 KT 31

The processing program and the bus operation continue
running (if KW 0,7 = 0).

Reaction of the remote unit ICSM 06 A6 : All of the outputs
turn to O.

Reaction of the remote unit ICSC 08 L1 : Data exchange
with the bus master central unit 07 KR 31 or 07 KT 31.

Status word EW 07,15 in the central unit 07 KR 31 or
07 KT 31

— Bit0 =1 noclass 2 error

— Bit1l = 0 only applicable for 07KR31 or 07KT31
used as a slave

— Bit2 not used.

— Bit3 =1 no battery failure.

— Bits 4...7 not used

— Bits 8...15 = 2 max. number of units connected to
the CS31 system bus which have been
found since the last power-on operation.
Will not be altered by the error which
has occured in the meantime.
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Acknowledgement of the error flags in the central unit
07 KR 31 or 07 KT 31

Eliminate the error before acknowledgement. Otherwise

the error message will appear again.

Thebitflags M 255,10 and M 255,13 can be acknowledged

by :

— power ON

— program "Start" (on-line in the programming software
907 PC 331)

— cold start (menu item in 907 PC 331)

— setting the RUN/STOP switch to RUN

— overwriting the flag M 255,13 with "0" in the user
program

— overwriting the flag M 255,13 with "0" by means of the
operating function "Overwrite" (see volume 7.3
chapter 3).

— using the function block CS31QU in the user program.
The blockis applicable only for errors which concernthe
CS31 system bus. It also deletes the error message in
the remote units.

The error LED turns off upon the acknowledgement.

The word flags MW 255,00...MW 255,07 can only be
deleted by overwriting them. They are overwritten by
newly occuring errors.

Acknowledgement of error flags in the remote unit
ICSM 06 A6

— on the unit by pressing the test button for a longer time

— inthe user program of the central unitusing the CS31QU
block

— in the terminal mode by means of the MAIL command
(see volume 7.3 chapter 3).

07 KR 31/07 KT 31 8.2-2
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8.3

07 KR 31/07 KT 31
Central processing units

Error flags in the central unit,

error classification

The central unit offers error messages for the user program which are classified into 4 error classes
(FK1...FK4)according totheir severity. The error messages are stored in error flags and can be used in the user program
and be read by the programming system.

The following table gives you an overview of the error flags.

Error class

FK1 = fatal error H

K2 = serious error

FK3 = light error

FK4 = warning

General feature of
the error class,

Save operation of the
operating system is

The operating system
works correctly, but the

The choice whether the
user program has to be

Errors which occur on
peripheral devices or

initialization

not go on, if RUN/STOP
switch is set to RUN

not go on, if RUN/STOP
switch is set to RUN

examples no longer ensured. error-free processing of aborted by the operating which will show their
the user program is not system or not depends on | effect only in the future.
Error example : guaranteed. the application. The user | The user decides which
— Checksum error in decides which reactions reactions are to be
the operating Error example : are to be initiated. initiated.
system EPROM — Write/read error when
testing the user RAM Error example : Error example :
— Remote module has — Short circuit on
failed a remote module
Summation
error message (1) M 255,10
Error class message M 255,11 M 255,12 M 255,13 M 255,14
(if 1, an error exists)
Error detection (word) (2) | MW 254,00 MW 254,08 MW 255,00 MW 255,08
Detailed info 1 (word) (2) MW 254,01 MW 254,09 MW 255,01 MW 255,09
Detailed info 2 (word) (2) MW 254,02 MW 254,10 MW 255,02 MW 255,10
Detailed info 3 (word) (2) MW 254,03 MW 254,11 MW 255,03 MW 255,11
Detailed info 4 (word) (2) MW 254,04 MW 254,12 MW 255,04 MW 255,12
Detailed info 5 (word) (2) MW 254,05 MW 254,13 MW 255,05 MW 255,13
Detailed info 6 (word) (2) MW 254,06 MW 254,14 MW 255,06 MW 255,14
Detailed info 7 (word) (2) MW 254,07 MW 254,15 MW 255,07 MW 255,15
Led displays after Red led or LED RUN does |Red led or LED RUN does | Red led Red led

Reaction when switching
on the central unit /
Reaction during operation

All the outputs remain set
to 0 or are setto 0. The
programming system does
not have access.

The central units is in reset
while the error is present.

All the outputs remain set
to O or are set to 0.

The programming system
can get access.

The user program is not
started or is aborted.

You can choose in case of

an error :

— Just report the error :
Evaluate the error flag
M 255,13

— Abort the user program :
Set system constant

KW 0,7 = 1 (FK3_REAK)

Evaluation of the error
messages using the user
program

Acknowledgement

of the summation error
message/

of the error class message

— Power ON
— Cold start

— Power ON
— Cold start

— Power ON / cold start

— Set the RUN/STOP switch to RUN

— Start the program using 907 PC 331

— Set M 255,13 or M 255,14 to 0

— In case of CS31 error : function block CS31QU

— Spontaneous if error FK4 diseappers and code < 15

(1) The summation error flag M 255,10 becomes 1, if at least one of the error
class flags is set to 1.
If M 255,10 = 0, the central unit has not found any error.
The summation error flag is deleted automatically when the error class flags
are acknowledged.

(2) The central unit enters the last found error into the relevant error flag record

for each error class. The entry is made at the end of the program cycle and
remains unchanged during the next running program cycle. The word flags

can only be acknowledged by overwriting them with "0".
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8.4 07 KR 31/07 KT 31 Acknowledgement of error messages

Central processing units in the central unit

Error messages remain stored and will
be displayed until they are acknowledged. The following
applies :

— The summation error message, the error class messa-
ges (bit flags) and the relevant red LED is reset with
power ON, for example. For other possibilities for
resetting/acknowledging them, (see chapters 8.2
"Acknowledgement of error messagesinthe remote
units " and 8.3 "Errors flags in the central unit, error
classification ").

— The error identifiers and the detailed information (word
flags) have to be reset by means of the user program or
by means of the operating function "Overwrite" (see
volume 7.3 chapter 3). They are also reset when a cold
start is performed or by a power-fail.

The error message will appear again, if the error has not
been eliminated.

07 KR 31/07 KT 31 8.4-1
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8.5 07 KR 31/07 KT 31 Additional diagnosis functions
Central processing units

Status word EW 07,15

The following data are continuously updated in the status
word EW 07,15 :

— Bit 0 : this bitis valid for the stand-alone central unit, for
the master central unit and for the slave central
unit.

Bit 0 = 1, there is no error of class 2.
Bit 0 = 0, there is an error of class 2.

— Bit 1 : this bit is valid only for the slave central unit.
Bit 1 = 1, the slave central unit is adopted into
the bus cycle of the master central unit.
Bit 1 = 0, the slave central unit is not adopted
into the bus cycle of the master central
unit.

— Bit 2 is not used.

— Bit 3 : this bit detects a battery failure.
Bit 3 = 1, there is no battery failure.
Bit 3 = 0, there is a battery failure.

— Bit4...7 are not used.

— Bit 8...15 : Maximum number of remote units which
have been existing in the CS31 bus cycle
of the master central unit since the last
power-ON or since the last cold start. Their
number may be larger than the number of
the remote units which are currentlyexisting
in the CS31 bus cycle.
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8.6

07 KR 31 /07 KT 31

Meaning of the contents
Central processing units of the error word flags

Explanation of the following table :
= Memory address at which the

— Address

— Group number

error was detected.

= Unit address of the remote unit

— Channel number = Number of the faulty channel

— Unit type Meaning
000 ..ovveeiiiiieeeiis Binary input
001 .o Analog input
002 ..o Binary output
003 .o Analog output
004 ..., Binary input/output
005 ..., Analog input/output
255 .. Bus master or slave central unitin
which the error has occured and
is stored.
Error Error description Error Detailed Detailed Detailed Further
class identifier in | info 1 in info 2 in info 3 in detailed
MW 254,00 | MW 254,01 | MW 254,02 | MW 254,03 | infos in
MW 254,04
Dec Hex MW 254,07
FK1 Checksum error of the system EPROM - - -
Fatal error

Error Error description Error Detailed Detailed Detailed Further
class identifier in | info 1 in info 2 in info 3in detailed
MW 254,08 | MW 254,09 | MW 254,10 | MW 254,11 | info in
MW 254,12
Dec Hex MW 254,15
FK2 RAM defective (user program or 128, 80, | Address - = =
operand memory)
Serious
error lllegal master-slave identifier 129, 81, | - - - -
More timers than available in the 255, FF, | — = = -
central unit were required during the
execution time.

07 KR 31/07 KT 31
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Error
class

Error description

Error
identifier in
MW 255,00

Dec Hex

Detailed
info 1in
MW 255,01

Detailed
info 2 in
MW 255,02

Detailed
info 3 in
MW 255,03

Further
detailed
info in

MW 255,04

MW 255,07

FK3

Light
error

Remote unit disconnected

15 F

D H

Unit type

Group
number

CS31 bus error (there is no remote
unit on the bus)

Note :

If there are only analog units
connected to the CS31 system bus,
this error message may occur when
the supply voltage is switched on
although the analog units have been
correctly adopted into the CS31 bus
cycle after a certain time.

Reason :

The analog units have a long
initialization time. After this time is
over, they only now appear at the
CS31 bus as remote units. During the
initialization time the master central
unit cannot recognize them.

16 10

D H

NCB or NCBR error

Note :

One of the different CS31 buses is on
default. Check red leds on NCB or
NCBR to find on which line the error is.

17, 11,

Cycle time KD 00,00 too short

200, C8
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Error Error description Error Detailed Detailed Detailed Further
class identifier in | info 1 in info 2 in info 3in detailed
MW 255,08 | MW 255,09 | MW 255,10 | MW 255,11 | info in
MW 255,12
Dec Hex MW 255,15
FK4 Internal error of a remote unit 1 1, Unit type Group Channel -
number number
Warning
Cut wire (open circuit) 2, 2, Unit type Group Channel -
number number
Wrong level of an analog output 3, 3, Unit type Group Channel -
number number
Overload 4, 4, Unit type Group Channel -
number number
10V FAIL 5, &, Unit type Group Channel -
number number
Overload + cut wire 6, 6, Unit type Group Channel -
number number
Short circuit 8, 8, Unit type Group Channel -
number number
Short circuit + cut wire 10, A, Unit type Group Channel -
number number
Overload + short circuit 12, C, Unit type Group Channel -
number number
Short circuit + overload 14, E, Unit type Group Channel -
+ cut wire number number
During start-up, the system detects 129, 81, |- - - -
that the program end is missing
During start-up, the system detects 131, 83, | Program - - -
a syntax error in the user program address
During start-up, the system detects 132, 84, |- - - -
that the historical value memory
is too small
During start-up, the system detects 133, 85, |- = = -
that no cycle time has been set
During start-up, the system detects 134, 86, | Program - - -
that there are bracketing errors address
in the user program
During start-up, the system detects 135, 87, | Program - - -
that the target label for a conditional address
jump is missing
The user program is not started 138, 8A, | Configured | Actual - -
because the number of remote units number of | number of
which are adopted into the CS31 bus remote remote
cycle is smaller than the number units units con-
configured in KW 00,09. (KW 00,09) | nected to
the CS31
bus cycle
User program too large for memory size | 140, 8C_ | - - = =
Compiled code 141 8D - - - -

07 KR 31/07 KT 31
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8.7 07 KR 31/07 KT 31 Reaction on the bus master central unit
Central processing units and the remote units in case of errors
N° Error Display/reaction of the Display/reaction of the Display/reaction of the
bus master central unit input/output remote units slave central units
1 Bus master central unit has | No display, Error red LED lights up. 07 KR 91 /07 KT 92/93 :
falled, e.g. because of all outputs are off. — LEDBAison
power failure All the outputs are LED RE flashes
turned to O — Bit1 =0 in the status
word EW 07,15
3a CS31 system bus is Displays : red LED
disconnected (all the
remote units are Flags :
disconnected) M 255,10 =1
or M 255,13 =1 07 KR 31 /07 KT 31
3b CS31 system bus is for further flags see 8.3 — red LED flashes
short-circuited — Bit1 =0 in the status
word EW 7,15
4a CS31 system bus is Displays : red LED Remote units Slave central units
disconnected (the remote without connection to the without connection to the
units are only disconnected bus master central unit : bus master central unit :
in part) same as 1 same as 1
4b Flags : Remote units with Slave central units
M 255,10 =1 connection to the bus with connection to the bus
M 255,13 =1 master central unit : master central unit :
for further flags see 8.3 no display/reaction no display/reaction
5a A remote unit has been Displays : red LED Remote units with Slave central units
been lost on the CS31 connection to the bus with connection to the bus
system bus. master central unit : master central unit :
Cause : Flags : no display/reaction no display/reaction
M 255,10 =1
5b No connection to the M 255,13 =1 Remote units without Slave central unit
CS31 system bus for further flags see 8.3 connection to the bus without connection to the
master central unit : bus master central unit :
same as 1 same as 1
5c defective remote unit 07 KR 31/07 KT 31/
07 KR 91/ 07 KT 92/93
Error class FK1 / FK2,
all outputs turn to O.
5d Power failure all outputs turned to O all outputs turned to O
6a An error has occured Displays : red LED Concerned remote unit : Concerned 07 KT 92/93 :
at the inputs or outputs Display : K = short circuit
of a remote unit error LED red lights up
e.g. a short circuit. Flags : Concerned 07 KT 31
M 255,10 =1 the LEDs of status of Display : red led
M 255,14 =1 inputs/outputs by means
for further flags see 8.3 of the test button Flags :
detailed infos. M 255,10 =1
M 255,14 =1
for further flags see 8.3
07 KR 31 : not concerned
6b Other remote unit : Other slave central units :
no display/reaction no display/reaction
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Reaction on the bus master central unit and the remote units in case of errors (continued)

N° Error Display/reaction of the Display/reaction of the Display/reaction of the
bus master central unit input/output remote units slave central units
7a Two remote input units The error is detected only Concerned units same as 1
of the same type have when the signal statuses of | same as 1
been set to the same the two units become
address different. The message is Other units :
faulty in this case, and the no display/reaction
units are considered to
be disconnected.
Display :
Red error LED
Flags :
M 255,10 =1
M 255,13 =1
for other flags see 8.3/ 8.6
7b Two remote units No reaction, unless there is | Faultless operation of the Not applicable because
of the same type have a large distance between two units, unless they inputs and outputs are
been set to the same the remote units. are far apart from each always present.
address. other.
7c Two remote units of The error is already Concerned units : Concerned units :
different types, but with detected during the same as 1 same as 1
overlapping ranges initialization. The two
have been set to the remote units are not Other units : Other units :
same address, e.g. adopted into the bus cycle. | no display/reaction no display/reaction
ICSI 16 D1 and The error is not detected.
ICSK 20 F1.
7d Address 62 or 63 has been | Is not detected. — Output of the signals -
set to a binary remote unit. in parallel to the bus
master
— Input signals are ignored.
7e An address higher than Is not detected. same as 1
5 has been set to an
analog remote unit.

07 KR 31/07 KT 31
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9 07 KR 31/07 KT 31 Programming and test
Central processing units

Central unit

o oo/
B

AIIII o

HBd| 658 = [,

C 154D

C109D

07 KR 91
07 KT 92/93 07 KR 31

Cables : 07 SK 90 o Creation of the user program

(07 SK 91) u - . )
FPTN 404948 R00021 <F— Using the programming languages :

FPTN 404948 RODDS] — Extended instruction list (ext. IL)
— Function block diagram (FBD) and
— Ladder diagram (LD)

e Testin terminal mode

e.g. in the programming software 907 PC 331
— (main menu "PLC commun.2"
submenu "Terminal emulation")

/

PC with ABB Procontic
programming software
907 PC 331

o Test

The terminal interface has to be set to 9600 baud,
8 data bits, no parity bit and 1 stop bit.

| Supplied o Test
ns cable Press the following <keys> in order to activate the
terminal mode :
<CR>,

<1> for TERMINAL,
<2> for CHAR, MODE and
<N> for data rate unchanged.

c122D

For the interfacing to the all of the central units see the
following :

In order to establish the connection between the
programming and test tools and the all central unit, the
serial interface COM1 of the central unit 07 KR 31 /07 KT
31/07KR91/07KT92/07 KT 93 hasto be set to "Active
mode" in all cases, (see chapter 3.5 "Serial interface ").
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9.1 07 KR 31/07 KT 31

Central processing units

On-line modifications

o Historical values

Some functions use historical values :

- ASV 1 word

- BMELD (2 +#n/2)words if nis even
(2 +#n+1/ 2) words if n is odd

- CALLUP #VGW words

- DRUCK 1 word

- EMAS 1 word

- MOA 1 word

- MODBUS 1 word

- MOK 1 word

- PI 4 words

- SINIT 1 word

- UHR 1 word

-VRZ 2 words

A maximum of 128 historical values can be used in a
program. The number of timers in the program is illimited,;
a maximum of 42 timers can run at the same time.

If KW 00,05 is different from 0 and if a function block using
historical values is activated, its historical values are
stored in a file and restored after a STOP/RUN or a power

supply.
¢ On-line modifications

- Insertion of a function block using historical values when
the central unit is running :

If a function block using historical values is inserted in the
program when the central unit is running, its historical
values are not shifted in the file of historical values. In this
case, all datas used in the function blocks with historical
values are wrong.

Program File

Historical value 1
Historical value 2
Historical value 3

Function block 1
Function block 2
Function block 3

If the function block 4 is inserted between the blocks 2 and
3, the historical values are not shifted in the right order.

Modified program File

Historical value 1
Historical value 2
Historical value 3
New historical value

Function block 1
Function block 4
Function block 2
Function block 3

- In case of a too long coded program :

In case of a too long coded program (2 kinst with a lot of
instructions which are coded on 6, 7 or 8 bytes), the status
of central unit displays :

On-line : not available.
The central unit has to be in stop mode for a transfer of the
program.

Note : in stop mode, the status always displays :
On-line : not available.

07 KR 31/07 KT 31
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10 07 KR 31/07 KT 31
Central processing units

Man-machine communication (MMC)

Central unit

@

)

(S|

- Y Fovcrn ////////

TCAD

Cables :

FPTN 404 948 R0O001 (Sub D25)
FPTN 404 948 R0002 (Sub D9)
FPTN 404 948 R0005 (Sub D9)

FPTN 404 948 R0006 (Sub D25) |_|

07 SK 90 (Sub D25)
07 SK 91 (Sub D25)

Adaptor (is supplied together with 07 SK 91)

[]

s

L
L]
I A

c222D

35BS 40

=

Printer

C 146 D/1

_

Modem

5| B9 =],
i

C 154D

" (B

| |ass

C109D

o,

ASCII
Communication
e TCAD
— Display of 127 messages + 1 background message
on 2 lines of 16 characters.
ASCII
Communication — Two variable datas can be embedded in a message.
— A buzzer can be activated or dasactivated.

— A key function is available on the front plate.

e 35 BS 40
— Control via the serial interface COM1 of the central
unit in passive mode (see page 3.5-1 "Serial inter-

face").

— Control via the serial interface COM2 is only possible
in passive mode, (see 07KT92 / 07KT93).

— Display of texts. 999 two-line texts can be stored and
called by the central unit.

— Display of variables coming from the central unit.
— Entry of commands and values via the keyboard.

— Programming using the editor 935 BS 40.

e Other control panels with ASCIlI communication.

o Other devices , e.g. printer, modem

— Control via the serial interface of the central unit in
passive mode or active mode (see page 3.5-1 "Serial
interface").

— Control via the serial interface COM2 is only possible
in passive mode (see 07KT92 / 07KT93).

ABB Procontic CS31/Edition : 02.95 - FRCTL
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11 07 KR 31/07 KT 31

MODBUS communication

Central processing units  General presentation

The central units 07 KR 31 and 07 KT 31
have a built-in MODBUS interface used as a master or a
slave on a MODBUS network.

The communication is in binary format (RTU) with an
CRC16 checksum.

e Central unit used as a MODBUS slave :

All datas (inputs, outputs, internal memories, ...) can be
read or write without any user program when using 07 KR
31 or 07 KT 31 as a slave on the MODBUS network.

o Central unit used as a MODBUS master :

The function block MODBUS has to be used in the user
program. It allows the writing and the reading of datas in
the MODBUS slaves.

The function block SINIT is necessary only if the user
wants to change the factory setting parameters of the
communication (baud rate, parity, ...).

NOTE : The central units 07 KR 31 and 07 KT 31 can be
used as a master or a slave on the CS31 bus.

« The MODBUS status (master or slave) of the 07 KR 31/
07 KT 31 is in the system constant KW00,06.

The value of the system constant KW00,06 and the pin 6
assignment on the cable determine the protocol of the
serial interface RS232C (programming and test, man
machine communication or MODBUS).

The central units 07 KR 31 and 07 KT 31 are able to
recognize the number of the slave asked by the master
and to interpret the «diffusion messages» (slave number
requiered = zero).

e The 07 KR 31 and 07 KT 31 are able to identify the
following function codes :

— Reading of n bits Code 01 or 02

— Reading of n words Code 03 or 04
— Writing of one bit Code 05

— Writing of one word Code 06

— Quick reading of 8 bits Code 07

— Writing of n bits Code OF

— Writing of n words Code 10

The following error codes can be generated :

Error code 01 = unknown function code
Error code 02 = address error
Error code 03 = data error

ABB Procontic CS31/Edition : 11.95 - FRCTL 11-1
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11.1 07 KR 31 /07 KT 31

Central processing units

MODBUS protocol

The MODBUS protocol isarequest/reply
type : the master MODBUS sends a request, then waits
passively an answer from the slave.

The communication frames are set up on the same way :

— Slave number (1 byte)
— Function code (1 byte)
— Message text (N bytes)
— CRC16 check (2 bytes)

e Read n bits (0 <n<255)
Function code : 01 or 02

send :

receive :
01 03 14 0000 0000 0000 0000 0000
0000 0000 0000 0000 0000
A367

with 14H = 20 bytes

o Write 1 bit
Function code : 05

send :

SLAVE|FCT| ADH IADL DATAI DATA CRCHICRCL

receive :

SLAVE|FCT|ADH | ADL | NB OFI BITS CRCHICRCL

receive :
SLAVE| FCT |INBYTE| .. DATA .. | CRCH CRCL
|
DATA : |
7th 1st 15th 8th
Example :

Read 16 bits at the address 0000H

send :
01 01 00 00 00 10 3D C6

receive :
01 01 02 00 00 B9 FC

e Read nwords (0<n<100)

Function code : 03 or 04

send :

SLAVE|FCT| ADH IADL DATAI DATA CRCHICRCL

DATA : bit=0 - 0000

bit=1 - FFO00

Example :
Write 1 at the address 2000H

send :
01 05 20 00 FF 00 87 FA

receive :
01 05 20 00 FF 00 87 FA

e Write 1 word
Function code : 06

send :

SLAVE|FCT ADHI ADL DATAI DATA CRCHI CRCL

receive :

SLAVE |FCT ADHIADL NB OF WORDS CRCHICRCL

SLAVE|FCT ADHI ADL DATAI DATA CRCHI CRCL

receive :
SLAVE|FCT | NBYTE |.. DATA.. | CRCH | CRCL
DATA: 1st 2nd
| | | |
Example :

Read 10 words at the address 0060H

send :
01 03 00 60 00 OA C5 D3

DATA :

HI(WORD) LO(WORD)
| | J

Example :
write 1234H at the address 2000H

send :
01 06 20 00 12 34 8F 7D

receive :
01 06 20 00 12 34 8F 7D

07 KR 31/07 KT 31
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o Write of n bits (1 <n<255)
Function code: OF

send :

SLAVE |[FCT ADHIADL NB OFIBITS NBYTE|..DATA.. CRCH|CRCL

DATA: LLlll1111 Ll

7th 1st 15th 8th

receive :

SLAVE |FCT|ADH ADL |NB OF BITS |CRCH CRCL

Example :
Write 5 bits (set to 1) at the address 2000H

send :
01 OF 20 00 00 05 01 1F 29 FE

receive :
01 OF 20 00 00 05 9E 08

with : 05H=NB OF BITS
01H=NBYTE
1FH=0001 1111B data
02H=NBYTES*2(1H*2)

o Write of n words (1< n < 100)
Function code : 10

send :

SLAVE | FCT ADHlADL NB OF I\/\IORDS NBYTE |..DATA.. | CRCH ICRCL
DATA : | 1stI IanI

receive :

SLAVE | FCT ADHIADL NB OF WORDS CRCHICRCL
|

Example :

write : 1H at the address 2000H
2H at the address 2001H
3H at the address 2002H

send :
01 10 2000 0003 06 0001 0002 0003 91 41

receive :
01102000 0003 8B C8

e Error code :
receive :
SLAVE

FCTv80H | ERR | CRCH| CRCL

Error code 01 = unknown function code
Error code 02 = address error
Error code 03 = data error

Example : address error

receive after reading n words (code 03H)
018302C0CO

with 83H=80H+03H

e Timing
. Frame n . . Frame n+1
Uy
LT A

Time between characters (x) :
At 9600 Bauds : 1 ms

The time between two characters must be lower than x

Time between frames (y) :

Rate (Bauds) Time y (ms)

19200 4

9600 55
4800 11
2400 21
1200 42
600 83
300 166
150 330

A new frame is detected only if the delay after the
previous frame is higher than y. If the delay is lower, a
CRC error happens on the previous frame.

ABB Procontic CS31/Edition : 11.95 - FRCTL

11.1-2

07 KR 31/07 KT 31



11.2 07 KR 31 /07 KT 31

Central processing units

MODBUS configuration

The mode MODBUS protocol in the
07 KR 31 and 07 KT 31 depends on the value of the
system constant KW00,06 and the connection between
the pin 6 and pin 7 on the cable.
The mode MODBUS protocol, when it is selected, is
always available even if the central unitis in STOP mode.

The programming mode is again available when there is
no connection between pin 6 and pin 7 ; the program can
be tested or modified by the programming software
907 PC 331.

o Master and slave configuration

The system constant KW 00,06 selects the status of the
central unit on the MODBUS network.

The value has to be greater than 100.
The slave number is the value of KW 00,06 minus 100.
The MODBUS slave numbers are between 01 and 255 so

the value of KW 00,06 for a MODBUS slave configuration
is from 101 up to 355.

The number 00 is for the diffusion of messages (all slaves
on the MODBUS network read the message).

The value of KW 00,06 for a MODBUS master configura-
tion is 100.

o Communication parameters

The factory setting is :
— 9600 bauds
— parity : none
— data bits : 8
—stop bits : 1

These parameters can be changed with the function block
SINIT in the user program.

Refer to the documentation of the function block.

SINIT : FREI
SSK
BAUD
Stop
ZL
PTY
E/O
Echo
SBRK
FEND
ENDS
ENDE

The following parameters have no influence on the confi-
guration on the serial line in MODBUS protocol :

Echo

SBRK
FEND
ENDS
ENDE

¢ Serial line connection RS232C
07KR31 (Sub D9 female) MODBUS

TXD 2 RXD

RXD 3 TXD
SGND 7 SGND

6

RTS 4 CTS

CTS 5 RTS

DTR

EDCD

DSR

Itis not necessary to connectthe CTS/RTS pins on 07 KR
31 or 07 KT 31.

Signal level on the Modbus slave :

XD | |
RTS | |

- 10V
+10V

The following cables are available :

— FPTN 404948R0001 (SubD25-SubD9)
— FPTN 404948R0006 (SubD9-SubD9)

07 KR 31/07 KT 31
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11.3 07 KR 31/07 KT 31

Cross reference list

Central processing units MODBUS / 07 KR 31 or 07 KT 31

o Listofaccessible parameters by the master MODBUS

All following parameters of 07 KR 31 / 07 KT 31 can be
read or written by the master MODBUS :

Bits : E 00,00 upto E 63,15
A 00,00 upto A 63,15

M 000,00 upto M 21,15 and
M 230,00 upto M 239,15 and
M 255,00 upto M 255,15

S 000,00 upto S 15,15
—inreading nbits (Function codes 01 or 02)
—in quick read of 8 bits (Function code 07)
— in writing n bits (Function codes 05 or OF)

Words : EW 00,00 upto EW 07,15

AW 00,00 upto AW 07,15

MW 00,00 upto MW 05,15 and
MW 230,00 upto MW 239,15 and
MW 254,00 upto MW 255,15
KW 00,00 upto KW 07,15
—in reading n words
(Function codes 03 or 04)
— in writing n words
(Function codes 06 or 10)

— OUTPUTS

in reading with the functions : 1 or 2 (from 1 to 255 Bits)

in writing : 5 or F (from 1 to 255 Bits)
Address 07KR31 Address MODBUS
or 07KT31
A 00,00 1000, 4096,
A 00,01 1001, 4097,
A 00,15 100F, 4111,
A 01,00 1010, 4112
A 01,15 101F, 4127,
A 62,00 13E0,, 5088,
A 63,15 13FF, 5119,
— Flags

in reading with the functions : 1 or 2 (from 1 to 255 bits)
in writing : 5 or F (from 1 to 255 bits)
in quick read with the function : 7 (bits M001,00 to M001,07)

Address 07KR31 Address MODBUS

or 07KT31
It is possible to write inputs with MODBUS.The setting is
only available for one central unit cycle.The result in the M 000,00 2000, 8192,
user program is a rising or falling edge on the binary input M 000,01 2001, 8193,
and a set point for one cycle for the analogue input. . .
M 001,00 2010, 8208,
e BITS M 021,15 215F, 8543,
- INPUTS M 230,00 2E60, 11872,
in reading with the functions : 1 or 2 (from 1 to 255 Bits) . .
in writing : 5 or F (from 1 to 255 Bits) M 239,15 2EFF, 12031,
M 255,00 2FF0, 12272
Address 07KR31 Address MODBUS M 255,15 2FFF, 12287,
or 07KT31
— Sequencers
E 00,00 0000,, 0000, in reading with the functions : 1 or 2 (from 1 to 255 bits)
E 00,01 0001, 0001, in writing - 6 (bit to bit)
. (Only set to 1 is allowed)
E 00,15 000F, 0015, Address 07KR31 Address MODBUS
E 01,00 0010, 0016, or 07KT31
. . S 00,00 3000, 12288,
E 01,15 001F, 0031, S 00,01 3001, 12289,
: : S 01,15 301F, 12319,
E 62,00 03E0, 0992, S 02,00 3020, 12320,
E 63,15 03FF, 1023, S 15,15 30FF, 12543
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¢ WORDS
—INPUTS

— Indirect constants
in reading with the functions : 3 or 4 (from 1 to 100 words)

in reading with the functions : 3 or 4 (from 1 t0100 words) Address 07KR31  Address MODBUS

in writing : 6 0r 10 (from 1 to 100 words) or 07KT31
Adcc)jrr%s;K_???’;(RBl Address MODBUS KW 00,00 3000, 12288,
KW 00,01 3001, 12289,
Ew 8888 8882'* 88(1)'3 KW 01,15 301F, 12319,
' H D KW 02,00 3020,, 12320,
EW 00,15 000F, 015, : ;
EW 0100 0010, 016, KW 07,15 307F, 12415,
EW 01,15 001F, 031,
EW 07,15 007F, 127,
— OUTPUTS

in reading with the functions : 3 or 4 (from 1 to 100 words)
: 60r10 (from 1to 100 words)

in writing

Address 07KR31 Address MODBUS

or 07KT31

AW 00,00 1000, 4096,
AW 00,01 1001, 4097,
AW 00,15 100F, 4111
AW 01,00 1010, 4112,
AW 01,15 101F, 4127,
AW 07,15 107F, 4223,

— Internal words

in reading with the functions : 3 or 4 (from 1 to 100 words)
: 60r10 (from 1to 100 words)

in writing

Address 07KR31 Address MODBUS

or 07KT31
MW 000,00 2000, 8192,
MW 000,01 2001, 8193,
MW 005,15 205F, 8543,
MW 230,00 2E60, 11872,
MW 239,15 2EFF, 12031
MW 254,00 2FEO0, 12271,
MW 255,15 2FFF, 12287,

07 KR 31/07 KT 31
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11.4 07 KR 31/07 KT 31

Central processing units communication

Reaction time with MODBUS

The traitment time depends on :

— the baud rate

— the number of bytes of the frame
— the cycle time of the central unit
— the central unit load

The central unit has a buffer of 256 bytes.The traitement
by the central unit of the frame starts after the time of 3/2
character after the last received character.

e For a Modbus slave 07 KR 31 /07 KT 31

The transmission time (sending+receiving) is :
(Nb bytes*11/baud)*1000 ms.

The basic time in the central unit is :

reading n bits : 0.827 ms + nb bits*0.246 ms
reading n words : 0.731 ms + nb words*0.182 ms
write 1 bit :1.062 ms
write 1 word :1.025 ms
write n bits :1.113 ms + nb bits*0.039 ms
write n words : 1.099 ms + nb words*0.182 ms

quick reading of 8 bits: 0.265 ms

The traitment time in the central unit is:
Cycle time + (INT(basictime / ((1-load)*cycle time)))*cycle time

The total response time is :
sending time + traitment time in the central unit
+ receiving time

Example :

Read 10 words

9600 bauds

cycle time : 30ms
central unit load : 60%

Sending frame :
01 03 00 60 00 OA C5 D5
8*11/9600*1000 = 9.17ms

Receiving frame :

01 03 14 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 A3 67

25*11/9600*1000 = 28.64ms

Basic time :
0.731 + 10*0.182 = 2.551ms

Traitment time :

30 + INT(2.551 /30%(1-0.6))*30= 30ms

The total response time is :
9.17 + 28.64 + 30 = 67.81 ms
This time is a medium time.

Measurement of response time :

Nb Bit Word
variables read write read write
1 10 - 60 50 10 - 60 60
10 10 - 60 60 10 - 60 110
50 10 - 60 110 110-170 220
100 50 - 60| 110 220 - 280 390
150 50 -110 - -
255 50 -110 - -

(T min - Tmax)ms

- Cycle time : 10 ms

- Central unit load : 80 %

- Baud rate : 9600
-07 KR 31 /07 KT 31 master

e For a Modbus master 07 KR 31 /07 KT 31

The transmission times are always the same.
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12 07 KR 31 /07 KT 31
Central processing units

Differences between 07 KR 31
and 07 KR 91 /07 KT 92 /07 KT 93

« Capacities

The central units 07 KR 91,07 KT 92,07 KT 93 have avery
high powerfull treatment. A large number of software
functions and a high velocity allows complexe applica-
tions.

The central units 07 KR 31 and 07 KT 31 are used for
smaller applications or as slave in a complexe application.

Velocity Memory
07 KR 31, 07 KT 31 6ms/1kinst | EEPROM
2kinst (8kbytes)
07 KR 91, 07 KT 92/93 | 2ms/1kinst | Flash EPROM
7kinst (32kbytes)

The user program has to be stored in EEPROM in the
07 KR 31 and 07 KT 31.

The user program can be stored in RAM in the 07 KR 91/
07 KT 92 (only if the flash EPROM is erased and the
battery is mounted).

¢ Range of variables

The range of different variables in the 07 KR 31/07 KT 31
is smaller than the range in the 07 KR 91 / 07 KT 92/
07 KT 93 (see chapter 1.4 "Operands ").

o Refresh variables

All variables (inputs and outputs) are refreshed in the
07 KR 31/07 KT 31 evenifthese variables are not written
in the user program.

In case of a data acquisition application where the
07 KR 31/ 07 KT 31 is connected to a supervisor, it is hot
necessary to write in the user program the inputs or
outputs (binary or analog).

e Cycle time

07 KR 31,07 KT 31 :

The CS 31 bus cycle time is included in the cycle time
KDQ0,00.

The maximum cycle time (KD0O0,00) is 100ms for a master
configuration and 250ms for a slave configuration.

An error FK3 (code 200) is generated if the cycle time is
greater than the time in KD0O0,00 :

- the central unit aborts or continues the execution of
the program according to the value of the system
constant KW00,07.

07 KR 91, 07 KT 92, 07 KT 93 :
The CS 31 bus cycle time is not included in the cycle time
KDO00,00.

The value of the cycle time is not limited.
An error FK2 (code 131) is generated if the cycle time is
greater than the time in KD0O0,00 :

- the central unit aborts the execution of the program.

Slave central unit

07 KR 91, 07 KT 92, 07 KT 93 :
The cycle time t_ is independant of the master
or slave functions.

07 KR 31,07 KT 31 :
The cycle time t_ depends onthe configuration
of the CS 31 bus and the cycle time of the
master.

e Timers and historical values

Historical
values

Timers running | Error in case
in the same time | of more timers

07 KR 31 42 FK2(255) | 128 (excepted timer)
07 KT 31
07 KR 91 80 FK2(257) 1000 (included timers)
07 KT 92
07 KT 93

o Modification of a timer value online

The new value of KD or MD is taken into account :
- immediately in a central unit serie 30;
- at the next timer in a central unit serie 90.

o Address of a slave central unit

The address is | System constant Plug-in base

determined by KW00,00 ECZz
07 KR 31 0..61 switch if
07 KT 31 KwW0,0 = 100
07 KR 91 0..61 no
07 KT 92
07 KT 93

o Diagnosis

A user program too large (memory size too small) is
detected in the 07 KR 31/07 KT 31. An error FK4(140) is
generated.

The overlapping ranges are not detected by the 07 KR 31
or the 07 KT 31.

e Forced variables
Maximum number of I/O signals to be forced
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07KR91, 07KT92/93 07KR/KT31

binary inputs 64

binary outputs 64 sl

word inputs 16
word outputs 16

o Brackets
| 07KR91, 07KT92/93 | 07KR/KT31 |

nesting depth ‘ 15 ‘ 8 ‘

o Analog remote modules

With the 07 KR 91, 07 KT 92 or 07 KT 93, a maximum of
12 analog input units can be connected on the CS31 bus.

With the 07 KR 31 or 07 KT 31, a maximum of 28 analog
input units can be connected on the CS31 bus.

e Modbus

The central units 07 KR 31 and 07 KT 31 have a built-in
MODBUS interface used as a master or a slave on a
MODBUS network.

The central units 07 KR 91, 07 KT 92 or 07 KT 93 can be
coupledtothe 07 MK 92 couplerto be used asa MODBUS
master or slave on a MODBUS network.

o Password

A password can be used in the 07 KR 31 or 07 KT 31 to
lock the program access in reading or writing.

e KW 00,08

The KW 00,08 constant is used in the 07 KT 92 /07 KT 93
central units to detect an output short circuit.

The KW 00,08 constant is not used in the 07 KT 31.

o Battery

Abattery failure is detected with the bit 3 of the status word
EW 07,15.

The battery can not be changed inthe 07 KR 31 or 07 KT
31.Inthe 07 KR 91,07 KT 92 or 07 KT 93, aled s lighted
in case of battery failure and the battery can be changed.

e FK4 errors

A FK4 error (which code value is lower or equal than 15)
is automatically reset in the 07 KR 31 or 07 KT 31 if itis
reset in the remote unit.

FK4 errors |07KR31/07KT31 07KR91/07KT92/07KT93

<15 red led Leds BE and RE
> 15 red led No led

o Reset of MW254,00...MW255,15

07KR31/07KT31

07KR91/07KT92/07KT93

Reset

- overwrite

- overwrite

- power supply OFF

without back up

07 KR 31/07 KT 31
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13 07 KR 31/07 KT 31 Ordering data
Central processing units

e Central unit 07 KR 31

230 VAC oot Order N, FPR 360 0227 R0206
T20 VAC e Order N, FPR 360 0227 R0204
2ANVDC oot Order N, FPR 360 0227 R1202

o Central unit 07 KT 31
230 VAC oot Order N, FPR 360 0228 R0206
T20 VAC e Order N, FPR 360 0228 R0204
2ANVDC oot Order N, FPR 360 0228 R1202
o Plug-inbase ECZ ... Order N, FPR 370 0001 RO001

e Accessories

Programming cable 9 pins.........cocccviiiiiiiiiiiiniee e Order N, FPTN 404 948 R0002
Programming cable 25 pinS ..o Order N, FPTN 404 948 R0005
MODBUS or MMC cable 9 piNS .......c.ceeeeviiiiieiiiiieeeens Order N, FPTN 404 948 R0006
MODBUS or MMC cable 25 pinS.......cccoovcviveeiniiieeeeee, Order N, FPTN 404 948 R0001
System cable 07 SK 90 ... Order N,. GJR5 2502 00 R0O001
System cable 07 SK 91 ... Order N,. GJR5 2503 00 R0O001
System cable 07 SK 92 ... Order N,. GJR5 2504 00 R0O001
Operation station 35 BS 40 ........ccccuvviiieeiieee e Order N, GJV3 0753 04 R0001
Operation station 35 BS 93 .......ccccviiiiiiiiieiieeeeeeen Order N,, GJV3 0729 01 R0O003

e Programming and test software and operating manual
(both 907 PC 33 and 907 PC 331 are required)

907 PC 33 German® ... Order N,, GJP5 2039 00 R0102
907 PC 33 ENQlISh® ..o Order N,, GJP5 2040 00 R0102
907 PC 331GermMan® ... Order N,. GJP5 2045 00 R0102
907 PC 331ENQGISh® e Order N,. GJP5 2046 00 R0102

o Further litterature

System description ABB Procontic CS31 English.......... Order N, FPTN 440 004 R2001
System description ABB Procontic T200 English.......... Order N, GATS 1314 99 R2001
System description ABB Procontic T300 English.......... Order N, GATS 1315 99 R2002
System description ABB Procontic CS31 German ........ Order N, GATS 1316 99 R1002
System description ABB Procontic T200 German ........ Order N, GATS 1314 99 R1001
System description ABB Procontic T300 German ........ Order N, GATS 1315 99 R1002

1) Description General Part
2) Description 07 KR 31 /07 KR 91 /07 KT 92 - Specific Part + Software diskettes
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